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(57) Abstract: The invention relates to a device for feed-
ing ball-like ammunition, so-called paint balls, into the
projectile chamber of a sporting arm (1). The magazine
(3) is arranged separately from the arm and is connected
to the same by means of a feeder tube (2). A motor-driven
feeder (8) feeds the balls from the ball container (3) into
the feeder tube (2). In so doing, a spring element (17)
stores the traction from the motor, so that, even when the
motor stops, balls can still be transported using the energy
stored in the spring element (17). The traction from the
motor is transmitted via a connection or clutch consisting
of a spring element (17) and a transmission element (19).
Protrusions (20, 21) are arranged on both the spring ele-
ment (17) and the transmission element (19), which come
to bear on each other for transmitting traction. The pro-
trusions (20, 21) are at least partially flexible, so that the
transmitted force is limited. This way, explosion of the
balls (14) from excessive pressure is prevented. In addi-
tion, the feeder (8) is connected with the drive element
(16) for the feeder (8) which is under pressure from the
spring (17) by means of a bayonet-like connection. This
way, the feeder (8) can be removed from the ball container
(3) with one manipulation to facilitate the cleaning of the
ball container (3) in the event a ball (14) explodes in spite
of this.
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Device for storing projectile balls and feeding them into the

projectile chamber of a hand gun

BACKGROUND OF THE INVENTION

In the case of sporting arms with ball-like ammunition,
so-called paint balls, the general problem is feeding the
balls into the projectile chamber of the arm. In the
simplest version, a magazine is mounted above the projectile
chamber, from which the individual balls enter the projectile

chamber through the force of gravity.

Also known is patent US-A-6,327,953, whose disclosure is
herewith included in the disclosure of the present applicati-
on and whose characteristics are part of the disclosure of
the present application. There, the magazine is arranged at
a distance from the arm; it is carried in any other place.
The transport of the ammunition from the magazine to the arm
is by way of a long, flexible feeder tube not impairing the
maneuverability of the arm. A motor-driven feeder exercises
mechanical pressure on the balls so that the tube is
constantly filled with balls and that new balls enter the
feeder tube when the first ball is fed into the projectile
chamber. To avoid constant operation of the motor, the motor
transmits the traction to the feeder via a spring element.

The spring element stores the traction force of the motor in
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such a way that balls can be transported into the ball cham-
ber with the spring tension alone. This allows intermittent
operation of the motor. The motor switches off when the
spring element is loaded and switches on again only when the
spring tension is used for feeding balls. The disadvantage
of this type of construction is that controlling of the motor
is difficult. If the motor does not switch off on time once
the spring element is loaded and therefore the entire tracti-
on force is transmitted to the balls, there is the risk that
individual balls will explode. The storage device is then no

longer operational.

The invention concerns a storage device to reduce opera-
tional impairment from exploded balls. On the one hand, the
purpose is to reduce the probability of damage to the balls,
on the other hand-should the balls explode after all-the pur-

pose is to restore operational readiness as soon as possible.

SUMMARY OF THE INVENTION

The solution according to the invention lies in features
which provide for a device for storing balls and for feeding
said balls into the ball chamber of a hand gun. A ball con-
tainer is used for storing the balls, having a feeder tube
attached to it which leads to the arm. A feeder is provided
for feeding the balls into the feeder tube, the feeder being
driven by a motor. When the motor is switched off, a spring
device helps maintaiﬁ the feeding pressure on the balls in-
side the tube whose spring travel is at least the magnitude
of the diameter of the ball. This ensures that immediately
following a discharge and opening of the projectile chamber,
the spring tension pushes the next ball into the projectile
chamber, this process not requiring any previous switching on
of the feeder motor. The traction force of the motor which
ensures the rotation of the feeder is transmitted to the fee-

der via a slip clutch, that limits torque transmission.
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The slip clutch can comprise a transmission element and
a spring element. The spring element is connected with the
feeder in such a way that any rotation of the spring element
causes a rotation of the feeder. For transmitting the force
from the transmission element to the spring element, the
transmission element is equipped with a number of protrusi-
ons. The protrusions are arranged concentrically with
respect to the axle, at a distance from same. On one end,
the spring element has a protrusion that bears against one of
the protrusions of the transmission element. The transmissi-
on element is connected with the drive shaft of the motor and
is set in motion by same. The rotation of the transmission

element is transmitted to the feeder via the spring element.

The protrusions of the spring element and/or the protru-
sions of the transmission element are of a flexible kind. If
the power transmission from the protrusions of the transmis-
sion element to the protrusion of the spring element becomes
too great, the flexible protrusion bends in the direction of
the force. The protrusions slip past each other and the
protrusion of the spring element comes to bear on the next
protrusion of the transmission element. This way, the torque
that can be transmitted from the motor to the feeder is limi-
ted. The torque threshold at which the protrusions slip past
each another, is set in .such a way that the balls are not da-

maged.

Instead of providing one protrusion at the spring ele-
ment and a number of protrusions on the transmission element,
there is the other option of equipping the transmission ele-
ment with one protrusion and the spring element with a number
of protrusions, or equipping both with a number of protrusi-
ons. . Nor is it absolutely necessary to reserve the feature
of flexibility only to the transmission element. In fact,

all protrusions may be flexible; however, either the protru-
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sions of the spring element or those of the transmission ele-

ment must be flexible.

If a ball is damaged in spite of these devices for limi-
ting the force, for example in the case that said ball had a
flaw, the storage device is to be restored to operational
readiness as quickly as possible. For this, the feeder is
connected through a bayonet-like connection with the drive
element under load from the spring. This way, the feeder can
be removed from the ball chamber with one manipulation, and
the remainders of the destroyed ball can be simply removed
from the ball chamber.

In general, loading the spring by the drive motor has
the effect that the position of the protrusion of the feeder
element changes in relation to the protrusion of the trans-
mission element. The effect of this could be that the maxi-
mum possible power transmission from the spring element to
the transmission element changes. In order to maintain the
same position of the protrusions relative to one another, a
distance holder can be provided. The distance holder swings
freely around the same axle as the transmission element, the-
reby keeping the protrusion of the spring element at a
constant distance from the axle.

Tt is essential that the ball, which is driven by the
feeder into the feeder tube, moves along a defined path. If
the ball is not on the defined path there is the risk that
the ball is pushed'against the edge of the entrance to the
feeder fube instead of entering the feeder tube. The force
of the feeder can damage the ball. To minimize the risk of
damage the device can comprise a flexible element above the
feeder adjacent to the feeder tube. The flexible element is
fixed to the ball container with its one end. A ball that is
not in the correct position relative to the feeder touches

the flexible element, before it is pushed against the edge of



10

15

20

25

30

35

WO 2006/040169 PCT/EP2005/011048

the feeder tube. The flexible element deflects the ball back

into the ball container.

As there is enough energy stored in the spring element
for feeding the balls into the projectile chamber, it is not
necessary for the motor to run all the time. Therefore, a
device can be provided for intermittent switching-on of the
motor, i.e., a device switching off the motor when the spring
element is loaded, and switching it on again only when the
spring element has transmitted energy to the balls. For all
practical purposes, the device for intermittent switching on
is dependent on the movement of the balls inside the feeder
tube. The spring element transmits its force to the balls in
the feeder tube; consequently, the movement of the balls in
the feeder tube is a measure for the energy used by the
spring element. The movement of the balls in the feeder tube
is preferably determined by means of a sensor that is arran-
ged on that end of the feeder tube which is adjacent to the
hand gun. This sensor transmits a signal to the drive motor
when it detects a movement of the balls.

The feeder can transport balls effectively only when it
is ensured that the balls arrive in the feeder areas of the
feeder. If the feeder is a rotary feeder in which the fee-
ding chambers are located at the perimeter, a cone-shaped
protrusion can be provided on the upper side of the feeder.
Balls lying on this protrusion roll down its sides and come

to rest in the feeder chambers.

BRIEF DESCRIPTION OF THE DRAWINGS

An exemplary embodiment of the invention is described
below with reference to the figures in the annex, wherein:

Figure 1 shows the device according to the invention
when being in use;

Figure 2 shows the partially sectioned ball container

and feeder;
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Figure 3 shows a transversal section through the ball
container, looking towards the feeder;

Figure 4 shows a lateral view of the transmission bet-
ween the drive motor and the feeder;

Figure 5 shows a view of the connection or clutch from
below; and

Figure 6 shows the view in Figure 5 in a different ope-

rating position of the connection or clutch.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

According to Figure 1, a shooter uses an arm 1, for e-
xample an air gun for so-called paint balls, which is connec-
ted with a ball container 3 containing balls 14, through a
flexible feeder tube 2. The balls 14 are fed in a continuous
process through a feeder 8 (to be described below) to the
projectile chamber of the gun 1. In this process, they are
under pressure from a spring, so that every time a ball is
fired and the empty projectile chamber opens, a new ball is
fed from the feeder tube 2 into the projectile chamber. The
ball container 3 is attached to the belt 4 of the shooter.

According to Figure 3, the ball container 3 is of a cy-
lindrical shape and provided with a cover 1lid 5 connected
with a pressure plate 7 via a schematically indicated tension
spring 6. The pressure plate 7, under the impact from the
spring 6, pushes the contents of the container away from the
open end of the container, shut by the 1lid, to its other end.
At this other end is the feeder 8 that feeds the balls into
the discharge canal 9 of the ball container 3 which is con-
nected to the input end of the feeder tube 2. The feeder 8
is driven by an electric motor (not shown) via a slip clutch
17, 18, 19 that will be described below. The motor is
supplied with power from a battery (also not shown) that is
arranged in a suitable place. The container can be hooked

onto the belt 4 of the shooter by means of hooks 12. In ad-
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dition, a connector device 13 can be provided for the optio-

nal attachment of the container 3 to the arm 1.

The pressure plate 7 ensures that the balls contained in
the container can be fed into the feeder in any position of
the container 3.

According to Figures 2 and 3, the container 8 is in the
shape of a disk that is concentrically arranged in the cy-
lindrical ball container 3. By rotating the feeder 8 in the
direction of the arrow 10, the balls 14 in the feeder cham-
bers 11 located at the periphery of the feeder 8 are fed into
the discharge canal 9 of the ball container 3. The balls in
the ball container 3 are pressed by the pressure plate 7 a-
gainst the upper side of the feeder 8. The feeder 8 has a
conical surface 15, so that the balls, under pressure from
the pressure plate 7, are deviated outward to the feeding
chambers 11. This ensures that the feeding chamber 11 from
which a ball was fed into the discharge canal is immediately
filled with a new ball. The rear part of the feeding chamber
11, which pushes the ball in the direction of the discharge
canal 9, is preferably shaped in such a way that the ball is
pushed simultaneously outward toward the wall of the ball
container 3 and downward toward the bottom of the ball con-
tainer, so that the ball moves along a defined path in the

direction of the discharge canal 9.

Above the discharge canal 9 a flexible element 26 is fi-
xed with its one end to the wall of the ball container 3.
The lower end of the flexible element 26 is located at the
same height as the upper end of the entrance to the discharge
canal 9. A ball, which is not in the correct position within
the feeding chamber 12 and projects over the upper end of the
feeding chamber 11, touches the flexible element 26, before
it is pushed against the edge of the feeder tube. The fle-
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%xible element deflects the ball back into the ball container
3.

At the start of operation, the feeder 8 feeds balls in
the direction of the discharge canal 9 until the feeder tube
2 is completely filled. When the feeder tube 3 is completely
filled, the feeder 8 continues to exercise pressure on the
series of balls, so that, under this pressure, the ball cham-
ber of the arm 1 fills again immediately after a shot has
been fired. The pressure exercised by the feeder 8 on the
series of balls must be calculated in such a way as to be
sufficient for feeding into the ball chamber, but must not be

so great that the balls would explode from the pressure. For

~this purpose, the ball container 3 is equipped with the con-

nection or clutch according to the invention as shown in Fi-

gures 4 to 6.

The drive motor (not shown) drives a drive shaft 16 on
which are arranged, concentrically one on top of the other, a
transmission element 19, a distance keeper 18, a spiral
spring 17 and the feeder 8. The transmission element 19 is
firmly connected with the drive shaft 16; the distance keeper
18, the spring element 19 and the feeder 8 are Jjournaled on
the drive shaft 16 in such a way that they can be freely ro-
tated relative to the drive shaft 16. The spiral spring 17,
being the spring element storing the energy necessary for
feeding the balls, is connected with its inner end 25 with

the feeder via a bayonet-like link.

As shown in Figures 5 and 6, the transmission element 19
is disk-like and comprises protrusions 20 that are arranged

at the periphery of the disk.

At its outer end, the spiral spring 17 has a pin ‘21

which, being a protrusion, bears on one of the flexible
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protrusions 20 of the transmission element 19. When the
shaft 16 is put in rotation by the motor, the flexible
protrusion 20 of the transmission element 19 transmits this
rotation to the pin. The feeder 8 is also put into rotation
together with the spiral spring 17, feeding the balls 14 into
the discharge canal 9 of the ball container. If the feeder
tube 2 is filled with balls 14, both the feeder 8 and the
spiral spring cannot rotate any further. The pin bears on
the flexible protrusion 20 in a stable position; the remai-
ning drive energy of the motor that is transmitted to the
spiral spring 17 via the transmission element 19, is stored
in the spiral spring 7. The spiral spring 17 coils up, thus
decreasing the diameter of the coils. 1In order to avoid that
the pin 21 is also pulled radially inward, the distance kee-
per 18 is arranged between the spiral spring 17 and the
transmission element 19. The distance keeper 18 is in the
shape of a disk and has a recess 22 in its periphery, in
which the pin 21 comes to rest. The distance keeper 18 pre-
vents the pin 21 from being pulled inward; the pin 21 always
bears on the same position on the flexible protrusion 20.

While the spiral spring 17 is increasingly loaded by the
rotating shaft 16, the force being transmitted by the flexib-
le protrusion 20 to the pin 21 also increases. The flexible
protrusion 20 bends under this load in the direction of the
force. The position of the pin 21 relative to the flexible
protrusion. 20 in the case of a small force being transmitted
is shown in Figure 5, in the case of a large force, in Figure
6. At a certain threshold value of the force, the flexible
protrusion 20 is bent to such an extent that the pin 21 slips
past it and, pushed by the energy stored in the spiral
spring, jumps on to the next protrusion 20. The threshold at
which the pin 21 starts slipping is calculated in such a way
that the pressure exerted on the series of balls 14 in the
feeder tube 2 by the feeder 8 is too small to damage the
balls 14.
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In order to save energy, the drive motor does not run
continuously, but essentially only when balls 14 are being
transported. For this purpose, a sensor 23 is arranged on an
adapter 22 through which the feeder tube 2 is connected with
the gun 1. The sensor 23 determines whether, at a given mo-
ment, balls 14 are being transported through the feeder tube
2. If no transport is taking place, the sensor 23 transmits
a signal to the receiver 24 arranged on the ball container 3.
The receiver 24 allows the motor to run for another 1 sec. in
order to ensure that the spiral spring is fully loaded, and
then switches off the drive motor. If the balls 14 start mo-
ving again through the feeder tube 2, the sensor 23 sends a-
nother signal to the receiver 24, where- upon the receiver 24

activates the motor once again.

If, in spite of this limitation of force, a ball 14
should explode, the contents of the ball is spilled across
the bottom of the ball container 3. 1In order to restore the
storage device to operability, the ball container 3 must be
cleaned and the contents of the ball 14 wiped off. In order
to facilitate the task, the feeder 8, as shown in Figure 3,
is detachably connected with the drive shaft 16. For this
purpose, the feeder 8 is stuck on the drive shaft 16 from a-
bove. During this process, the inner end 25 of the spiral
spring 17 locks like a bayonet into a recess in the feeder 8,
thus preventing counter-rotation. The type of transmission
element 19 described here, in which the flexible protrusions
20 are arranged at the periphery, is only one of several pos-
sible embodiments. Another option would be to give the ent-
ire transmission element a ring shape and to direct the
protrusions inward or to direct the protrusions from the
transmission element in an axial direction. It is also pos-
sible, within the frame of an equivalent solution, to arrange

only one protrusion on the transmission element and to com-



WO 2006/040169 PCT/EP2005/011048
11

pensate by arranging a plurality on the spring element. In
addition, depending on the purpose, it is possible to provide
flexibility only to the protrusions of the spring element or
to both the protrusions of the spring element and those of

the transmission element.
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Patent Claims

Device for storing projectile balls and feeding them into
the projectile chamber of a hand gun, having a ball con-
tainer, a feeder tube connected to it with its one end,
whose other end is connected with the arm, and a motor-
driven feeder for feeding balls from the ball container
into the feeder tube, a spring element transmitting the
traction from the motor to the feeder and the spring ele-
ment storing at least that traction energy which is ne-
cessary for feeding one ball into the ball chamber, cha-
racterized in that the device comprises a slip clutch for

transmitting the traction from the motor to the feeder.

Device for storing balls and feeding them into the pro-
jectile chamber of a hand gun, having a ball container, a
feeder tube connected to it with its one end, whose other
end is connected with the arm, and a motor-driven feeder
for feeding balls from a ball container into the feeder
tube, a spring element transmitting the traction from the
motor to the feeder and the spring element storing at le-
ast that traction energy which is necessary for feeding
one ball into the ball chamber, characterized in that the
feeder disposes of a bayonet-like connection with the
transmission element for the feeder, which is under pres-

sure from the spring.

Device according to claim 1, characterized in that the
slip clutch comprises a transmission element for traction
having a plurality of protrusions, the protrusions being
arranged at a distance from the axle of the transmission
element and concentrically relative to said axle, in that
the spring element has a protrusion for:engaging the

protrusions of the transmission element, and in that, in
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10.

13

order to limit the torque transmittable from the trans-
mission element to the spring element, the protrusions of
the spring element and/or the transmission element are

flexible.

Device according to claim 1, characterized in that it
disposes of freely rotating distance keeper mounted on
the same axle as the transmission element, which main-
tains the protrusion of the spring element essentially at

a set distance from the axle.

Device according to claim 1, characterized in that it
comprises a flexible element above the feeder adjacent to
the feeder tube, the flexible element being fixed to the

ball container with its one end.

Device according to claim 1, characterized in that there

is a system for intermittently switching on the motor.

Device according to claim 4, characterized in that the
system for intermittently switching on is dependent on

the movement of the balls in the feeder tube.

Device according to claim 5, characterized in that it
comprises a sensor for detecting the movement of the
balls in the feeder tube and that the sensor is arranged
on the end of the feeder tube that is close to the hand

gun.

Device according to claim 1, characterized in that the
feeder can be detachably connected with the transmission

element by means of a bayonet-like connection.

Device according to claim 1, characterized in that the

feeder is a rotary feeder having its feeder chambers ar-
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11.

12.

13.

14.

15.

16.

17.

14

ranged at the periphery and having a conical elevation on

its upper side.

Device according to claim 3, characterized in that the
feeder can be detachably connected with the transmission

element by means of a bayonet-like connection.

Device according to claim 4, characterized in that the
feeder can be detachably connected with the transmission

element by means of a bayonet-like connection.

Device according to claim 5, characterized in that the
feeder can be detachably connected with the transmission

element by means of a bayonet-like connection.

Device according to claim 6, characterized in that the
feeder can be detachably connected with the transmission

element by means of a bayonet-like connection.

Device according to claim 2, characterized in that the
feeder is a rotary feeder having its feeder chambers ar-
ranged at the periphery and having a conical elevation on

its upper side.

Device according to claim 3, characterized in that the
feeder is a rotary feeder having its feeder chambers ar-—
ranged at the periphery and having a conical elevation on

its upper side.

Device according to claim 4, characterized in that the
feeder is a rotary feeder having its feeder chambers ar-—
ranged at the periphery and having a conical elevation on

its upper side.
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18.

19.

15

Device according to claim 5, characterized in that the
feeder is a rotary feeder having its feeder chambers ar-
ranged at the periphery and having a conical elevation on

its upper side.

Device according to claim 6, characterized in that the
feeder 1s a rotary feeder having its feeder chambers ar-
ranged at the periphery and having a conical elevation on

its upper side.
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