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(57) ABSTRACT 

An acceleration-sensing loader activation system can include 
an acceleration sensor con?gured to generate an electrical 
signal corresponding to the magnitude and periodicity of 
movement of a marker or loader body or a marker or loader 
component. A signal ?lter circuit can be arranged in commu 
nication With the acceleration sensor to receive and ?lter the 
electrical signal. A signal ampli?er circuit can be arranged in 
communication With the signal ?lter circuit to amplify a sig 
nal from the signal ?lter circuit and transmit the ampli?ed 
signal to a signal processing circuit. The signal processing 
circuit can be programmed to evaluate the incoming signal 
and determine Whether it corresponds to a desired actuation 
event (such as a ?ring event). If the signal processing circuit 
determines that a desired actuation event has occurred, it can 
then send a control signal to a control circuit to activate a feed 
device of the loader. A method of activating a loader assembly 
preferably includes using an acceleration sensor to detect 
movement of a paintball marker or loader’s operating mecha 
nisms and/ or body and to output an electrical signal propor 
tional to the magnitude and periodicity of the movement. The 
resulting signal is then preferably processed using ?ltering, 
ampli?cation, and digital signal processing circuitry to deter 
mine Whether the movement corresponds to a desired actua 
tion event and, if so, to provide an activation signal to activate 
a loading operation of the paintball loader’s internal feed 
mechanism. 
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ACCELERATION-SENSING LOADER 
ACTIVATION SYSTEM AND METHOD 

PRIORITY CLAIM 

[0001] This application is a non-provisional application of 
and claims priority from copending US. Provisional Patent 
Application No. 60/886,605, ?led Jan. 25, 2007, the contents 
of Which are incorporated herein by reference in their entirety. 

TECHNICAL FIELD 

[0002] The present invention relates to mechanisms and 
methods for activating a motor or other agitator or feed sys 
tem in a paintball marker loader. In particular, this invention 
relates to a method and mechanism for sensing a ?ring or 
other operation of the paintball marker and activating the 
loader in response thereto. 

BACKGROUND OF THE INVENTION 

[0003] Present day paintball markers are capable of high 
rates of ?re. Higher ?ring rates also, hoWever, require faster 
loading rates in order to provide a su?icient supply of paint 
balls to the paintball marker. Conventional loaders have uti 
liZed various methods and mechanisms to assist in feeding 
paintballs from the loader into the paintball marker at higher 
speeds. Typically, these may rely on an electronic “eye” (opti 
cal sensor) or sound sensor to detect a ?ring operation of a 
paintball marker and to agitate a supply of paintballs in the 
loader to ensure that paintballs are arranged in the neck of the 
loader in proximity to a feed neck of the paintball marker. 
Unfortunately, electronic “eyes” may have dif?culty sensing 
the presence or absence of a paintball under various situa 
tions. In particular, the ambient lighting and the color of the 
paintballs can affect the ability of the “eyes” to detect paint 
balls. The optical sensors may also become dirty and have 
dif?culty sensing paintballs. Sound activation mechanisms 
are also subject to error as they may respond to the sound of 
other paintball markers ?ring or other ambient noises. A more 
reliable loader activation system and method is therefore 
desirable. 

SUMMARY OP THE INVENTION 

[0004] When a paintball marker is activated or ?red, a 
sequence of internal mechanical events occurs to propel the 
paintball out of the marker. The internal mechanical move 
ments of the ?ring mechanism and the resulting release of the 
paintball create forces Which cause movement (acceleration) 
of the marker body and attached paintball loader assembly 
during a shot sequence. By sensing these accelerations (such 
as by means of an acceleration sensor With appropriate signal 
?ltering, signal ampli?cation and signal processing), it can be 
determined When a paintball marker ?ring event (or other 
desired activation event) occurs. This processed activation 
event signal can then be used to activate the feed mechanism 
of a paintball loader to initiate the paintball loading process. 
The acceleration sensor may, for instance, be used as part of 
the marker control system or it may be integrated directly into 
a paintball loader control system. 
[0005] According to principles of the present invention, an 
acceleration sensing mechanism may include an acceleration 
sensor located on or Within the paintball marker body or on or 
Within a paintball loader body. A signal ?lter circuit can be 
arranged in communication With the acceleration sensor to 
receive and ?lter signals responsive to movement of the accel 
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eration sensor. A signal ampli?er circuit can be arranged in 
communication With the signal ?lter circuit to amplify a sig 
nal from the signal ?lter circuit and transmit the ampli?ed 
signal to a signal processing circuit. The signal processing 
circuit can be programmed to evaluate the incoming signal 
and determine Whether it corresponds to a desired actuation 
event (e.g., a ?ring event) or some other type of marker 
movement. If the signal processing circuit determines that a 
desired activation event has occurred, it can then send an 
activation or control signal to a motion control circuit to 
activate an agitation or other feed device of the loader to help 
move paintballs into a neck of the loader in communication 
With a feed neck of the paintball marker. 
[0006] A method of activating a loader assembly therefore 
preferably includes using an acceleration sensor to detect 
movement of a paintball marker or loader’s operating mecha 
nisms and/ or body and to output an electrical signal propor 
tional to the magnitude and periodicity of the movement. The 
resulting signal is then preferably processed using ?ltering, 
ampli?cation, and digital signal processing circuitry to deter 
mine Whether the movement corresponds to a desired activa 
tion event and, if so, to provide an activation signal to activate 
a loading operation of the paintball loader’s internal mecha 
nisms. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The foregoing and additional objects, features, and 
advantages of the present invention Will become more readily 
apparent from the following detailed description, made With 
reference to the accompanying ?gures, in Which: 
[0008] FIG. 1 is a schematic block diagram of a loader 
activation circuit implementing an acceleration sensor 
according to principles of the present invention; 
[0009] FIG. 2 is a someWhat schematic cutaWay side vieW 
of a loader con?gured to be activated in response to the loader 
activation circuit of FIG. 1, With the acceleration sensor 
arranged in the loader body; 
[0010] FIG. 3 is a someWhat schematic cross-sectional side 
vieW of a paintball marker and loader implementing the 
loader activation circuit of FIG. 1, Wherein the acceleration 
sensor is arranged in communication With an operating 
mechanism in the paintball marker; 
[0011] FIG. 4 is a someWhat schematic cross-sectional side 
vieW of a paintball marker and loader implementing the 
loader activation circuit of FIG. 1, Wherein the acceleration 
sensor is arranged in the paintball marker body; 
[0012] FIG. 5 is a How chart illustrating a method of using 
an acceleration sensor to activate a loading mechanism in a 
loader according to another aspect of the present invention. 

DETAILED DESCRIPTION 

[0013] In the folloWing detailed description, reference is 
made to the accompanying draWings, Which form part 
thereof, and in Which are shoWn, by Way of illustration, exem 
plary, non-limiting embodiments illustrating various prin 
ciples of the present invention and hoW it may be practiced. 
[0014] FIG. 1 is a schematic block diagram of a loader 
activation circuit 100 implementing an acceleration sensor 
110 according to principles of the present invention. Refer 
ring to FIG. 1, a loader activation circuit 100 preferably 
includes an acceleration sensor 110 (e.g., a MEMS acceler 
ometer), a ?lter circuit 120 (e.g., a RC loW pass ?lter), an 
ampli?er circuit 130 (e.g., an op-amp based ampli?er), a 
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signal processing circuit 140 (e.g., a microcontroller-based 
processor), and a motor control circuit 150 (e.g., a bidirec 
tional DC motor control system). 

[0015] The acceleration sensor 110 is preferably con?g 
ured to detect movement of the loader, a paintball marker, 
and/ or an operating component of the marker or loader. The 
signal ?lter circuit 120 can be arranged in communication 
With the acceleration sensor 110 to receive and ?lter signals 
from the acceleration sensor 110 that are generated respon 
sive to movement of the acceleration sensor 110. The ampli 
?er circuit 130 can be arranged in communication With the 
signal ?lter circuit 120 to amplify signals received from the 
signal ?lter circuit 120 and in further communication With the 
signal processing circuit 140 to transmit the ampli?ed signal 
to a signal processing circuit 140. The signal processing cir 
cuit 140 preferably communicates With the control circuit 
150. Throughout this description, Where the speci?ed com 
munication is an electrical communication, that communica 
tion, can, for instance, be a Wired or Wireless communication. 
The communication can either be direct or through one or 
more intermediary circuits, components, or devices. 

[0016] The signal processing circuit 140 can be a micro 
controller based signal processor programmed to evaluate the 
incoming signal and determine Whether it corresponds to a 
desired activation event (e. g., a ?ring event) or to some other 
type of movement. In operation, if the signal processing cir 
cuit 140 determines that a desired activation event has 
occurred, it can then send an activation (or control) signal to 
the control circuit 150 (or directly to the feed mechanism) to 
activate a feeding mechanism of the loader. Any type of 
agitation or other feed device (such as a vibrator, or a motor 
driven paddle, drive cone, or other impeller, for example) 
could be used in the loader to help move paintballs into a neck 
of the loader in communication With a feed neck of the paint 
ball marker. In one embodiment, for instance, the control 
circuit 150 is a motor control circuit Which sends a control 
signal to a drive motor in the loader to rotate a paddle, drive 
cone, or other impeller and move paintballs into the loader 
neck. 

[0017] FIG. 2 is a someWhat schematic perspective vieW of 
a loader 200 con?gured to be activated in response to the 
loader activation circuit 100 of FIG. 1 according to an 
embodiment incorporating principles of the present inven 
tion. In this embodiment, the acceleration sensor 110 is 
arranged in the loader body 202. 
[0018] Referring to FIGS. 1 and 2, a paintball loader 200 
preferably includes a body 202 that houses a supply of paint 
balls 250 and a loader control mechanism 240. The siZe and 
shape of the loader body 202 can take any desired con?gura 
tion. A loader feed neck 210 is preferably arranged at the 
bottom of the loader 200 to connect to a feed tube 310 of a 
paintball marker 300 (see FIG. 3). The loader control mecha 
nism 240 preferably includes an agitator or other feed device 
220 arranged in the hopper 200 near the feed neck 210 to help 
urge paintballs into the neck 210 during operation of the 
loader. The feed device 220, can, for instance, be a vibrator, or 
a motor driven paddle, drive cone or other impeller, or any 
other electronically actuated feed device. In this embodiment, 
the feed device 220 is preferably a bi-directional DC motor 
222 coupled to an impeller 224. The loader control mecha 
nism 240 also preferably includes a circuit board 230 
arranged in the loader housing 202, preferably in an area 
proximal to the feed device 220. 
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[0019] In this embodiment, the acceleration sensor 110 is 
also preferably arranged in the loader housing 202. The accel 
eration sensor 110 can be arranged directly on the circuit 
board 230, mounted to the housing 202, or arranged in any 
other desired location in the loader 200. The acceleration 
sensor 110 can, for instance, communicate With the circuit 
board 230 through either a Wired or Wireless communication. 
The circuit board 230 preferably includes a signal ?lter 120, 
an ampli?er 130, a signal processing circuit 140, and a motor 
control circuit 150, such as Was described previously With 
reference to FIG. 1. 

[0020] In this embodiment, the acceleration sensor 110 
preferably detects movement of the paintball loader 200 and 
sends a signal corresponding to the magnitude and periodicity 
of that movement to the signal ?lter 120 for ?ltering. The 
?ltered signal from the signal ?lter 120 is then passed on to 
the ampli?er 130 Which ampli?es the signal and sends it to the 
signal processor 140 for evaluation. The signal processor 140 
determines Whether or not the signal corresponds to a desired 
actuation event (e.g., a ?ring event). If the signal processor 
140 determines that a desired actuation event has occurred, it 
sends a control signal to the motor control unit 150 to activate 
the motor and drive paintballs into the feed neck 210. 

[0021] FIG. 3 is a someWhat schematic cross-sectional side 
vieW of a paintball marker 300 and loader 200 implementing 
the loader activation circuit 100 of FIG. 1 according to 
another embodiment incorporating principles of the present 
invention. In the embodiment shoWn in FIG. 3, the accelera 
tion sensor 110 is preferably arranged on or in communica 
tion With an operating mechanism (e.g., a bolt 315) in the 
paintball marker 300. Throughout the description, Where the 
speci?ed communication is non-electrical, the term “commu 
nication” refers to an operable relationship betWeen the com 
ponents and may, for example, be a direct or indirect physical 
connection or some other operable relationship. 

[0022] Referring to FIGS. 1 and 3, the loader 200 can be 
constructed similar to that described previously With respect 
to FIG. 2, except that rather than having the acceleration 
sensor 110 arranged in the loader 200, the acceleration sensor 
110 can be arranged on or near a bolt 315 (or other operating 
component) of the paintball gun 300 to sense movement of 
that component. A circuit board 330 arranged in the paintball 
marker 300 preferably communicates With (either through a 
Wired or Wireless connection) and receives a signal from the 
acceleration sensor 110 that, corresponds to movement of the 
bolt 315. The paintball marker circuit board 330 may further 
include the signal ?lter 120, ampli?er 130, and signal proces 
sor 140. Alternatively, one or more of those circuit elements 
may be included in the circuit board 230 of the loader 200. 
The circuit board 330 in the paintball marker 300 can also 
communicate With the circuit board 230 arranged in the 
loader 200 either through a Wired or a Wireless connection. 
The motor control unit 150 is preferably arranged in the 
loader 200. 

[0023] In operation, the acceleration sensor 110 detects 
movement of the bolt 315 and preferably sends a signal cor 
responding to the magnitude and periodicity of the bolt move 
ment to the signal ?lter 120. As in the previously described 
embodiment, the signal ?lter 120, ampli?er 130, and signal 
processor 140 Work together to determine Whether the bolt 
movement corresponds to a desired loader activation event, 
such as a ?ring event of the paintball marker 300. If it is 
determined that a desired loader activation event has 
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occurred, the signal processor 140 can instruct the control 
unit 150 to activate the loader motor 222 (or other feed 

device). 
[0024] FIG. 4 is a somewhat schematic cross-sectional side 
vieW of a paintball marker 300 and loader 200 implementing 
the loader activation circuit 100 of FIG. 1 according to a still 
further embodiment incorporating principles of the present 
invention. In the embodiment shoWn in FIG. 4, the accelera 
tion sensor 110 is arranged in the paintball marker 300 to 
detect movement of the paintball marker body 302. 
[0025] Referring to FIGS. 1 and 4, the loader 200 and 
paintball marker 300 can be constructed and arranged similar 
to that of the previous embodiments, except that the accelera 
tion sensor is arranged on or in the body 302 of the paintball 
marker 300 to sense movement of the paintball marker body 
302. The acceleration sensor 110 can communicate (such as 
through Wired or Wireless communication) With a circuit 
board 330 in the paintball marker 300 or With a circuit board 
230 in the loader 200. In this speci?c embodiment, the accel 
eration sensor 110 is arranged on the circuit board 330 of the 
paintball marker 300. 
[0026] In operation, the acceleration sensor 110 in this 
embodiment detects movement of the paintball marker 3 00. A 
signal corresponding to the paintball marker movement is 
sent to the signal ?lter 120, Which can be arranged, for 
example, either in the loader 200 or the paintball marker 300. 
As in the other embodiments, the signal ?lter 120, ampli?er 
130, and signal processor 140 preferably process the accel 
eration-based signal to determine Whether the detected move 
ment corresponds to a desired loader activation event (e. g., a 
?ring event). If the detected movement corresponds to an 
activation event, the signal processor 140 instructs the control 
unit 150 to send an activation signal to the feed device 220 to 
drive paintballs into the feed neck 210. 
[0027] FIG. 5 is a How chart illustrating a method of using 
an acceleration sensor to activate a loading mechanism in a 
loader according to another aspect of the present invention. 
Referring to FIG. 5, a method of activating a loader feed 
device according to principles of the present invention begins 
in step S1 by sensing movement (e.g., acceleration) of a 
paintball marker, a paintball marker component, a loader 
component, or the loader itself. When movement is detected, 
an electrical signal proportional to the magnitude and peri 
odicity of the movement is preferably generated. The signal is 
then ?ltered and ampli?ed in step S2. The ?ltered and ampli 
?ed signal is further processed in step S3 (such as through a 
digital signal processor) and it is then determined, in step S4, 
Whether or not the detected movement corresponds to a 
desired activation event. If the detected movement is deter 
mined to correspond to a desired activation event (such as a 
?ring event, for example), then the loader feed mechanism is 
activated in step S5. If, hoWever, the detected movement is 
determined not to correspond to a desired activation event, the 
feed device is not activated and the process returns to step S1. 

[0028] Having described and illustrated principles of the 
present invention in various preferred embodiments thereof it 
should be apparent that the invention can be modi?ed in 
arrangement and detail Without departing from such prin 
ciples. For instance, it should be recogniZed that the prin 
ciples of this invention can be implemented With any elec 
tronic or mechanical paintball marker and that the loader siZe, 
shape, and design can take any desired con?guration. In addi 
tion, one or more of the circuit elements could be combined 
With other circuit elements or be omitted altogether. Further 
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more, in the described method, one or more of the steps can be 
combined With other steps, separated into additional steps, 
rearranged With other steps, or omitted altogether. We there 
fore claim all modi?cations and variations coming Within the 
spirit and scope of the folloWing claims. 
What is claimed is: 
1. A paintball loader activation system, comprising: 
an acceleration sensor con?gured to detect an acceleration 

and to generate an acceleration-based signal corre 
sponding to the acceleration; and 

a processing circuit communicating With the acceleration 
sensor to receive the acceleration-based signal, Wherein 
the processing circuit is con?gured to evaluate the accel 
eration-based signal and to generate an activation signal 
to activate a loading mechanism of a paintball loader 
When the detected acceleration corresponds to a desired 
activation event. 

2. A system according to claim 1, Wherein the acceleration 
sensor is arranged on or in the paintball loader to detect 
acceleration of the paintball loader. 

3. A system according to claim 1, Wherein the acceleration 
sensor is arranged on or in a paintball marker to detect accel 
eration of the paintball marker. 

4. A system according to claim 1, Wherein the acceleration 
sensor is arranged in communication With an operating com 
ponent of a paintball marker to detect acceleration of the 
operating component. 

5. A system according to claim 1, Wherein the paintball 
loader is mounted to a paintball marker and Wherein the 
desired activation event is a ?ring event of the paintball 
marker. 

6. A system according to claim 1, Wherein the acceleration 
based signal corresponds to a magnitude and periodicity of 
the acceleration and Wherein the system further comprises a 
?lter arranged in electrical communication betWeen the 
acceleration sensor and the processing circuit to ?lter the 
acceleration-based signal before supplying it to the process 
ing circuit. 

7. A system according to claim 6, further comprising an 
ampli?er arranged in electrical communication betWeen the 
?lter and the processing circuit to amplify the ?ltered accel 
eration-based signal before supplying it to the processing 
circuit. 

8. A system according to claim 1, further comprising a 
control circuit communicating With the processing circuit to 
receive the activation signal from the control circuit, Wherein 
the control circuit is con?gured to generate a control signal to 
control the loading mechanism of the paintball loader in 
response to the activation signal from the control circuit. 

9. A system according to claim 8, Wherein the loading 
mechanism is a DC motor and Wherein the control circuit is a 
motor control circuit con?gured to control the DC motor. 

10. A system according to claim 1, Wherein the processing 
circuit comprises a micro-controller based processor pro 
grammed to evaluate the acceleration-based signal to deter 
mine Whether it corresponds to the desired activation event. 

11. A paintball loader activation system, comprising: 
a loader having a loader body comprising a paintball stor 

age area and a feed neck; 
a loader feeding system arranged in the loader body and 

con?gured to urge a supply of paintballs from the paint 
ball storage area toWard the feed neck; 

a loader control circuit for controlling the loader feeding 
system; 
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an acceleration sensor con?gured to detect acceleration 
and generate an acceleration-based signal correspond 
ing to the detected acceleration; and 

a processing circuit con?gured to receive the acceleration 
based signal and to instruct the control circuit to activate 
the loader feeding system When the acceleration-based 
signal corresponds to a desired activation event. 

12. A system according to claim 11, Wherein the accelera 
tion sensor is arranged on or in the loader body to detect an 
acceleration of the loader. 

13. A system according to claim 11, Wherein the loader is 
attached to a paintball marker and Wherein the acceleration 
sensor is arranged on or in the paintball marker to detect an 
acceleration of the paintball marker. 

14. A system according to claim 11, further comprising a 
paintball marker, Wherein the acceleration sensor is arranged 
in communication With an operating component of the paint 
ball marker to detect an acceleration of the paintball marker 
operating component. 

15. A system according to claim 11, Wherein the desired 
activation event is a ?ring event of a paintball marker attached 
to the loader. 

16. A method of actuating a loading mechanism of a paint 
ball loader mounted to a paintball marker, said method com 
prising: 
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detecting an acceleration of a the paintball marker or loader 
or of an operating component of either the paintball 
marker or the loader; 

generating an acceleration-based signal in response to the 
detected acceleration; 

processing the acceleration-based signal to determine 
Whether it corresponds to a desired loader actuation 
event; and 

actuating the loading mechanism of the paintball loader 
When the acceleration-based signal corresponds to the 
desired loader actuation event. 

17. A method according to claim 16, further comprising 
?ltering the acceleration-based signal before processing the 
acceleration-based signal. 

18. A method according to claim 17, further comprising 
amplifying the ?ltered acceleration-based signal before pro 
cessing the acceleration-based signal. 

19. A method according to claim 16, Wherein detecting an 
acceleration comprises detecting an acceleration of a loader 
body using an acceleration sensor arranged on or in the loader 
body. 

20. A method according to claim 16, Wherein the desired 
loader actuation event is a ?ring event of the paintball marker. 

* * * * * 


