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POWERED DISPENSING TOOL
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to co-pending U.S. Provisional Patent Application
Nos. 61/413,734 filed on November 15, 2010 and 61/524,655 filed on August 17, 2011, the

entire contents of both of which is incorporated herein by reference.
FIELD OF THE INVENTION

[0002] The present invention relates to power tools, and more particularly to powered

dispensing tools
BACKGROUND OF THE INVENTION

[0003] Dispensing tools, such as those used for dispensing caulk, adhesives, or like
materials, are typically manually operated by squeezing or grasping a handle of the dispensing
tool. The handle is typically connected to a rack via an advancing mechanism (e.g., a ratchet and
pawl-type mechanism) to incrementally advance the rack and cause the caulk, adhesive, or like
material to be discharged from a cartridge. Such manually operated dispensing tools can be
difficult to control and strenuous, thereby fatiguing the user and possibly shortening the duration

of time the manually operated dispensing tool may be used before the user requires rest.
SUMMARY OF THE INVENTION

[0004] The invention provides, in one aspect, a powered dispensing tool including a
housing, a motor at least partially positioned within the housing, a rack operably coupled to the
motor for powered translation in at least one of a forward direction and a reverse direction, and a
transmission selectively operably coupling the motor and the rack. The transmission includes an
input ring rotatable in response to rotation of the motor in a first direction corresponding with
powered translation of the rack in the forward direction, a first clutch member engaged with the
rack through at least one intermediate gear, and a second clutch member that receives torque
from the input ring and that is movable in response to rotation of the motor in the first direction

toward a first position engaging the first clutch member. The second clutch member is also
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movable in response to rotation of the motor in an opposite, second direction toward a second

position disengaged from the first clutch member.

[0005] Other features and aspects of the invention will become apparent by consideration

of the following detailed description and accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 is a front perspective view of a powered dispensing tool according to an

embodiment of the invention.

[0007] FIG. 2 is a rear perspective view of the powered dispensing tool of FIG. 1.
[0008] FIG. 3 is an exploded, front perspective view of the powered dispensing tool of
FIG. 1.

[0009] FIG. 4 is an exploded, front perspective view of a transmission in the powered

dispensing tool of FIG. 1.
[0010] FIG. 5 is an exploded, rear perspective view of the transmission of FIG. 4.

[0011] FIG. 6 is a cutaway view of the powered dispensing tool of FIG. 1, illustrating the
orientation of an input ring and a drive shaft of the transmission when a motor of the dispensing

tool is deactivated.

[0012] FIG. 7 is a partial cross-sectional view of the powered dispensing tool of FIG. 1
along line 7--7 in FIG. 6, illustrating a clutch of the transmission in a disengaged configuration

corresponding with the orientation of the input ring and drive shaft shown in FIG. 6.

[0013] FIG. 8 is a cutaway view of the powered dispensing tool of FIG. 1, illustrating the

orientation of the input ring and the drive shaft after the motor is activated.

[0014] FIG. 9 is a partial cross-sectional view of the powered dispensing tool of FIG. 1
along line 9--9 in FIG. §, illustrating the clutch in an engaged configuration corresponding with

the orientation of the input ring and drive shaft shown in FIG. 8.
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[0015] FIG. 10 is a front perspective view of the powered dispensing tool of FIG. 1,
illustrating various combinations of cartridge housings and plungers that may be used with the
tool.

[0016] FIG. 11 is an enlarged, cross-sectional view of one of the plungers shown in FIG.

10 attached to the rack.

[0017] FIG. 12 is a schematic illustrating various electronic components of the powered

dispensing tool of FIG. 1.

[0018] Before any embodiments of the invention are explained in detail, it is to be
understood that the invention is not limited in its application to the details of construction and the
arrangement of components set forth in the following description or illustrated in the following
drawings. The invention is capable of other embodiments and of being practiced or of being
carried out in various ways. Also, it is to be understood that the phraseology and terminology

used herein is for the purpose of description and should not be regarded as limiting.
DETAILED DESCRIPTION

[0019] A powered dispensing tool 10 according to an embodiment of the invention is
shown in FIGS. 1 and 2. The tool 10 includes a main housing 14 and a cartridge housing 18
attached to the main housing 14 for supporting a tubular cartridge of caulk, adhesive, or other
material to be dispensed. The tool 10 also includes a rack 22 having a first end 26 coupled to a
plunger 30 and a second end 34 accessible from the rear of the main housing 14. A handle 36 is
coupled to the second end 34 of the rack 22 to facilitate grasping the rack 22 to manually
advance or retract the rack 22 relative to the main housing 14. As will be described in greater
detail below, the plunger 30 is movable within the cartridge housing 18 in response to the rack

22 being driven or otherwise moved in a forward or reverse direction.

[0020] With reference to FIG. 3, the tool 10 includes a power train assembly 38
positioned within the main housing 14. The power train assembly 38 includes an electric motor
42, a three-stage planetary transmission 46, and a transmission 50 for converting the rotational
output of the planetary transmission 46 to a translational output of the rack 22. In the illustrated

construction of the tool 10, the motor 42 is configured as a DC motor that receives power from
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an on-board power source (e.g., a battery 54). The battery 54 may include any of a number of
different nominal voltages (e.g., 12V, 18V, etc.), and may be configured having any of a number
of different chemistries (e.g., lithium-ion, nickel-cadmium, etc.). Alternatively, the motor 42
may be powered by a remote power source (¢.g., a household electrical outlet) through a power
cord. The motor 42 is selectively activated by depressing a trigger 58 which, in turn, actuates a
switch 62. The switch 62 may be electrically connected to the motor 42 via a top-level or master

controller or one or more circuits as described below and shown in FIG. 12.

[0021] With reference to FIGS. 4 and 5, the transmission 50 includes a transmission
housing 66 and a pinion 70 supported for rotation in the transmission housing 66 by two roller
bearings 74. The pinion 70 is coupled to an output carrier 78 of the planetary transmission 46
(FIG. 3) to receive torque therefrom. With reference to FIG. 4, the transmission 50 also includes
a drive shaft 82 having opposed ends 86, 90 supported for rotation in the transmission housing
66 by respective bearings 94, 98, and an input ring 102 engaged with the pinion 70 and
positioned coaxial with the drive shaft 82. The input ring 102 includes a hub 106 having a
cylindrical outer periphery received within the inner race of the bearing 94 to journal the input
ring 102 relative to the transmission housing 66. A drive portion 110 of the drive shaft 82
includes parallel flats 114, and the hub 106 of the input ring 102 includes opposed, convex lugs
118 that are engageable with the respective flats 114. As a result of this arrangement, the input
ring 102 may be rotated by the pinion 70 relative to the drive shaft 82 a particular amount (e.g.,
40 degrees) before the lugs 118 come into engagement with the respective flats 114, after which

time the drive shaft 82 and the input ring 102 will co-rotate.

[0022] With reference to FIGS. 4 and 5, the transmission 50 also includes an output gear
122 engaged with the rack 22 and supported for rotation in the transmission housing 66 with
bushings 126, and a speed-reducing gear train 130 coupled to the output gear 122. In the
illustrated construction of the tool 10, the gear train 130 includes a first gear 134 having a
cylindrical aperture 138 through which a cylindrical portion 142 of the drive shaft 82 is inserted.
As such, the first gear 134 is journaled for rotation relative to the cylindrical portion 142 of the
drive shaft 82. The gear train 130 also includes a second gear 146 having a non-circular aperture
150 in which a portion of the output gear 122 having a corresponding non-circular cross-

sectional shape is received. As such, the output gear 122 and the second gear 146 of the gear
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train 130 are coupled for co-rotation. An interference or press-fit may be utilized to secure the
output gear 122 to the second gear 146. Alternatively, any of a number of different mechanical
fasteners may be utilized to secure the output gear 122 to the second gear 146, or as a further
alternative, the output gear 122 may be integrally formed with the second gear 146 as a single

piece.

[0023] With continued reference to FIGS. 4 and 5, the transmission 50 further includes a
clutch 154 that is engaged in response to rotation of the motor 42 in a first direction
corresponding with powered translation of the rack 22 in a forward or advancing direction to
dispense material from a cartridge supported in the cartridge housing 18. The clutch 154
includes a clutch or an input member 158 having a plurality of axially extending teeth 162 and a
slide member 166 positioned between the input member 158 and the input ring 102. The slide
member 166 includes a hub 170 having an aperture 174 with a cross-sectional shape
corresponding to that of the drive portion 110 of the drive shaft 82. Accordingly, the slide
member 166 is axially slidable on the drive portion 110 and fixed for co-rotation with the drive
shaft 82. The input member 158 includes an aperture 178 with a cross-sectional shape
corresponding with the outer periphery of the hub 170 on the slide member 166. The hub 170 is
received within the aperture 178 in a manner permitting relative axial movement between the
slide member 166 and the input member 158, and fixing the input member 158 for co-rotation
with the slide member 166. As such, both the input member 158 and the slide member 166 co-
rotate with the drive shaft 82 at all times.

[0024] With reference to FIG. 5, the input ring 102 includes three ramps 182 (only one of
which is visible) extending toward the slide member 166 that are selectively engageable with
three corresponding ramps 186 on the slide member 166 (FIG. 4) in response to relative rotation
between the input ring 102 and the slide member 166. The slide member 166 is therefore
movable along the drive shaft 82 between a retracted position, in which the ramps 182, 186 are
misaligned (i.e., not engaged), and an extended position, in which the ramps 182, 186 are aligned

(i.e., engaged).

[0025] With reference to FIGS. 4 and 5, the clutch 154 also includes a clutch or an output

member 190 coupled for co-rotation with the first gear 134 of the speed-reducing gear train 130.
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In the illustrated construction of the tool 10, the output member 190 is integrally formed with the
first gear 134 as a single piece. Alternatively, any of a number of different mechanical
connections may be utilized to couple the output member 190 and the first gear 134 (e.g., a
press-fit, welding, a key and keyway arrangement, adhesives, fasteners, etc.). The output
member 190 shares a hub with the first gear 134, and further includes a circular rim having a
plurality of axially extending teeth 194 in facing relationship with the teeth 162 on the input
member 158. Sufficient clearance exists between the cylindrical portion 142 of the drive shaft
82 and the output member 190 such that the output member 190 is rotatable, with the first gear
134, relative to the drive shaft 82. Each of the teeth 162, 194 on the respective input and output
members 158, 190 includes a drive surface 198 on one side that is oriented generally parallel to a
rotational axis 202 of the drive shaft 82, and a ramp surface 206 on the other side that is
generally inclined relative to the rotational axis 202. When the input member 158 rotates in a
counter-clockwise direction from the frame of reference of FIG. 4 to engage the respective drive
surfaces 198 of the teeth 194, torque is transferred from the input member 158 to the output
member 190. The ramp surfaces 206 of the respective teeth 162, 194 are not intended to be used
during the normal course of operation of the tool 10, but rather are provided as a measure to
prevent torque transfer between the input and output members 158, 190 should the output
member 190 overrun the input member 158 (e.g., when the rack 22 is manually advanced by the

operator of the tool 10).

[0026] With reference to FIGS. 4 and 5, the clutch 154 also includes a return spring 210
positioned between the input member 158 and the output member 190 to bias the input member
158 toward the input ring 102, and a delay spring 214 positioned between the slide member 166
and the input member 158. When the slide member 166 is in the extended position, the delay
spring 214 biases the input member 158 toward a corresponding extended position to engage the
output member 190. However, when the slide member 166 is in the retracted position, the input
member 158 is returned to a corresponding retracted position by the return spring 210 such that
sufficient spacing exists between the input member 158 and the output member 190 to prevent

engagement of the respective teeth 162, 194 on the input and output members 158, 190.

[0027] With reference to FIG. 10, the powered dispensing tool 10 includes a quick-

change assembly 218 for adapting different style and size cartridge housings 18 to the main
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housing 14 of the tool 10 such that the tool 10 may be used with cardboard tube-style cartridges
18a, 18b or sausage pack cartridges 18c, 18d of different sizes. In the illustrated construction of
the tool 10, the quick-change assembly 218 is configured as a collar 222 with internal threads
226 that is axially secured to the main housing 14 of the tool 10. The collar 222, however, is free
to rotate relative to the housing 14. The cartridge housings 18a, 18b are adapted to receive
cardboard tube-style cartridges, and the cartridge housings 18c, 18d are adapted to receive
sausage pack cartridges. Each of the housings 18 includes a universal connector having external
threads 230 that correspond with the internal threads 226 on the collar 222, such that any of the
housings 18 may be secured to the main housing 14. No additional structure is utilized to
interlock the housings 18 to the collar 222 to inhibit inadvertent removal of any of the housings

18 from the collar 222 and the main housing 14.

[0028] Likewise, the plunger 30 may be replaced with other plungers having different
sizes or configurations than the plunger 30. The plunger 30 illustrated in FIGS. 1 and 2 is
configured for use with cardboard tube-style cartridges and either of the cartridge housings 18a,
18b shown in FIG. 10. Another plunger 234 is used in conjunction with the either of the
cartridge housings 18c, 18d when dispensing material from a sausage pack. As shown in FIGS.
10 and 11, the plunger 234 includes a central, tapered dome 238 and a circular seal lip 242
extending from the dome 238. The dome 238 includes a cylindrical bore 246 facing the rear end
of the plunger in which the rack 22 is received (FIG. 11). A fastener (e.g., a screw 250) is
received within a recess 254 facing the forward end of the plunger 234 to secure the plunger 234
to the rack 22. The lip 242 includes a single, radially extending slot 256 (FIGS. 10 and 11)
through which air may vent from one side of the plunger 234 to the other side of the plunger 234
when the plunger 234 is situated in one of the sausage pack-style cartridge housings 18c, 18d
shown in FIG. 10.

[0029] With reference to FIG. 12, the tool 10 further includes a stroke-limit circuit 258 in
clectrical communication with the motor 42, a Hall-effect sensor 262 in ¢lectrical
communication with the stroke-limit circuit 258, and a magnet 266 coupled to the rack 22 at a
location proximate the end 34 of the rack 22 opposite the plunger 30. Although not shown, the
stroke-limit circuit 258 may be a component, or incorporated as a software program, in a top-

level or master controller in the tool 10. Though schematically illustrated in FIG. 12, the magnet
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266 may be coupled to the rack 22 in any of a number of different manners (e.g., using a press-
fit, adhesives, fasteners, etc.). The magnet 266 may also be at least partially positioned within
the rack 22 such that little to none of the magnet 266 is visible from the outer periphery of the
rack 22.

[0030] Upon detection of the magnetic field emanated by the magnet 266, the Hall-effect
sensor 262 is actuated which, in turn, provides a signal to the stroke-limit circuit 258 to
deactivate the motor 42. In this manner, the end 34 of the rack 22 opposite the plunger 30 is
prevented from impacting the main housing 14 during advancement of the rack 22 or movement
of the rack 22 in a forward, material-dispensing direction, thereby defining a predetermined

stroke limit to the rack 22 and plunger 30.

[0031] With continued reference to FIG. 12, the tool 10 also includes a current-
monitoring circuit 270 in electrical communication with the motor 42. Although not shown, the
current-monitoring circuit 270 may be a component, or incorporated as a software program, in a
top-level or master controller in the tool 10. Alternatively, the current-monitoring circuit 270
may be a separate and stand-alone circuit defined by hardware and not associated with any

controllers in the tool 10.

[0032] The rack 22 undergoes a relatively slow linear motion for dispensing caulk,
adhesives, or other materials from cartridges. This slow linear dispensing speed is produced by
reducing the motor speed through the planetary transmission 46 and the speed-reducing gear
train 130, followed by the output gear 122 driving the rack 22. In normal operation, the force
developed by the rack 22 is within an acceptable range that will not affect the reliability of the
tool 10. However, if the rack 22 encounters an obstacle that causes the motor speed to slow
dramatically or stall completely, the amount of force developed by the rack 22 will increase
substantially over a short period of time. Such an increased force may be large enough to
damage to the planetary transmission 46, the rack 22, or the cartridge housing 18. The current-
monitoring circuit monitors 270 this force and quickly takes corrective action should the force

become too high.

[0033] The force developed by the rack 22 is proportional to the torque developed by the

motor 42 which, in turn, is proportional to the motor current. Therefore, monitoring motor
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current provides a very good indication of the force exerted on the rack 22. If a motor current
feedback signal rises at a rate higher than a predetermined value, the current-monitoring circuit
270 will cease to drive the motor 42 and the rack 22 in the forward, material-dispensing
direction, and will instead drive the motor 42 and the rack 22 in a reverse direction for a short
interval before deactivating the motor 42. This condition may occur, for example, if a blockage
is encountered within the cartridge which, in turn, prevents material from being discharged from
the cartridge. A process for monitoring motor current, which can be implemented in the current-
monitoring circuit 270 of FIG. 12, is shown and described in greater detail in published U.S.
Patent Application No. 2010/0001017 (the ““017 Publication™), the entire contents of which is

hereby incorporated by reference.

[0034] With continued reference to FIG. 12, the tool 10 further includes a motor-control
circuit 274 in electrical communication with the motor 42. Although not shown, the motor-
control circuit 274 may be a component, or incorporated as a software program, in a top-level or
master controller in the tool 10. Alternatively, the motor-control circuit 274 may be a separate

and stand-alone circuit defined by hardware and not associated with any controllers in the tool

10.

[0035] When the trigger 58 is depressed, the motor-control circuit 274 activates the
motor 42. However, rather than immediately driving the motor 42 at a predetermined speed, or
at a user-selected speed in accordance with the adjustment of a potentiometer 278 (FIG. 12) in
communication with the motor-control circuit 274, a soft-start feature of the dispensing tool 10
allows the rack 22, moving in the forward or material-dispensing direction, to be accelerated
from rest to the predetermined or user-selected speed over a short period of time (i.c., typically
less than one second). The motor-control circuit 274 gradually increases the voltage applied to
the motor 42, and in doing so reduces the peak current drawn by the motor 42 during startup.
The motor-control circuit 274 also reduces the peak torque delivered by the motor 42 during
startup, and therefore provides smoother dispensing of material during startup. Further,
incorporating the soft-start feature in the motor-control circuit 274 increases the life expectancy
and reduces wear of the tool 10. A process for providing the soft-start feature, which can be
implemented in the motor-control circuit 274 of FIG. 12, is shown and described in greater detail

in the ‘017 Publication.
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[0036] With continued reference to FIG. 12, the tool 10 also includes an auto-reverse
circuit 282 in electrical communication with the motor 42. Although not shown, the auto-reverse
circuit 282 may be a component, or incorporated as a software program, in a top-level or master
controller in the tool 10. Alternatively, the auto-reverse circuit 282 may be a separate and stand-

alone circuit defined by hardware and not associated with any controllers in the tool 10.

[0037] It is desirable to minimize or eliminate dispensing material from excreting from
the tool 10 after operation has ceased. This can be achieved by providing a control scheme for
momentarily reversing the rotational direction of the motor 42 after the user has released the
trigger 58. After dispensing is halted, the material within the cartridge is allowed to expand
within the cartridge to alleviate the residual pressure within the cartridge from the dispensing
operation. As is described in greater detail below, momentary reversal of the motor 42 by the
auto-reverse circuit 282 causes the clutch 154 to disengage, thereby disconnecting the rack 22
from the motor 42. The plunger 30 and the rack 22 may therefore be pushed rearward by the

expanding material within the cartridge without concern of back-driving the motor 42.

[0038] When the trigger 58 is actuated again to reactivate the motor 42, the clutch 154 is
still disengaged. Initial movement of the motor 42 acts to reengage the clutch 154 as described
above before the plunger 30 starts moving toward the tubular cartridge within the cartridge
housing 18. In some embodiments, the motor 42 may run for about 0.6 seconds at its highest
speed setting to reengage the clutch 154 before the plunger 30 starts moving. In contrast, the
motor 42 may run for about 6 seconds at its lowest speed setting to reengage the clutch before
the plunger 30 starts moving. In order to minimize this relatively long delay in reengaging the
clutch 154, a pre-drive circuit may be incorporated with the motor control circuit 274 for
operating the motor 42 at full speed (i.c., at the highest speed setting) for a brief interval when
the trigger 58 is actuated, regardless of the operating speed set by the potentiometer 278. The
brief interval is slightly less than the amount of time required to reengage the clutch 154 if the
motor 42 was run at its highest speed setting. For example, the pre-drive circuit may drive the
motor 42 at full speed for about 0.5 seconds if it normally takes the motor 42 about 0.6 seconds
to reengage the clutch 154 at the highest speed setting. After the brief interval, the pre-drive
circuit reverts the operating speed of the motor 42 to whatever speed the user has set with the

potentiometer 278 and the position of the trigger 58. The pre-drive circuit thereby reduces the

10
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delay associated with reengaging the clutch 154 prior to material dispensing, while still
maintaining the use of the clutch 154 between the motor 42 and the rack 22 to avoid material

droop.

[0039] In some embodiments, the tool 10 may include a sensor that detects or senses
when the clutch 154 is engaged. In such embodiments, the pre-drive circuit may continuously

drive the motor 42 at full speed until the sensor detects that the clutch 154 is reengaged.

[0040] In operation of the tool 10, the input ring 102 is initially oriented relative to the
drive shaft 82 such that the lugs 118 are spaced from the respective flats 114 on the drive shaft
82 (FIG. 6), and the output member 190 is in its retracted position (FIG. 7). As such, the output
member 190, the speed-reducing gear train 130, and the output gear 122 may be rotated relative
to the drive shaft 82 in response to the operator grasping the end 34 of the rack 22 opposite the
plunger 30 and pulling the rack 22 rearward to create sufficient spacing in the cartridge housing
for insertion of a tubular cartridge or a sausage pack containing caulk, adhesive, or other material
to be dispensed. After the tubular cartridge or sausage pack is loaded, the rack 22 may be pushed
forward to initially engage the plunger 30 with the rear of the tubular cartridge or sausage pack,
causing the output member 190, the speed-reducing gear train 130, and the output gear 122 to

rotate relative to the stationary drive shaft §2.

[0041] When the user depresses the trigger 58, the motor 42 is activated to drive the
planetary transmission 46, the pinion 70, and the input ring 102. As discussed above, the motor-
control circuit 274 may implement the soft-start feature to slowly accelerate the motor 42 to a
desired operating speed. The input ring 102 will continue to rotate relative to the stationary drive
shaft 82 until the lugs 118 engage the respective flats 114 on the drive shaft 82 (i.e., after about
40 degrees of relative rotation; see FIG. 8). During this time, the ramps 186, 182 on the slide
member 166 and the input ring 102 are rotated into alignment and engage, thereby axially
displacing the slide member 166 from its retracted position (FIG. 7) to its extended position
(FIG. 9). If the teeth 162 of the input member 158 are aligned with the respective teeth 194 on
the output member 190, the delay spring 214 is compressed. Rotation of the drive shaft 82, the

slide member 166, and the input member 158 continues until the teeth 162 of the input member

11
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158 are misaligned with the respective teeth 194 on the output member 190, at which time the

delay spring 214 rebounds to cause the input member 158 to engage the output member 190.

[0042] Subsequent engagement of the drive surfaces 198 on the respective teeth 162, 194
of the input and output members 158, 190 rotationally interlocks the input member 158 and the
output member 190. Torque from the drive shaft 82 is then transferred through the input
member 158, through the output member 190, and to the speed-reducing gear train 130, which
rotates the output gear 122 and drives the rack 22 in a forward direction to dispense caulk,

adhesive, or other material from the tubular cartridge or sausage pack.

[0043] When the user releases the trigger 58, the auto-reverse circuit 282 momentarily
drives the motor 42 in a reverse direction to rotate the input ring 102 relative to the drive shaft 82
in a reverse direction, thereby disengaging the lugs 118 from the respective flats 114 on the drive
shaft 82. During this time, the ramps 186, 182 on the slide member 166 and the input ring 102
are misaligned and disengaged, permitting the return spring 210 to bias the input member 158
and slide member 166 toward their respective retracted positions, thereby disengaging the input
member 158 from the output member 190. The output member 190, therefore, is again permitted
to rotate relative to the drive shaft 82 in response to retraction of the rack 22 caused by expansion
of the caulk, adhesive, or other material to be dispensed within the cartridge supported within the
cartridge housing 18. Should the user of the tool 10 desire to change material cartridges, the user
may grasp the end 34 of the rack 22 and pull to manually retract the rack 22 to change the
cartridge.

[0044] Although the invention has been described in detail with reference to certain
preferred embodiments, variations and modifications exist within the scope and spirit of one or

more independent aspects of the invention as described.
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CLAIMS
What is claimed is:
1. A powered dispensing tool comprising:
a housing;
a motor at least partially positioned within the housing;
a rack operably coupled to the motor for powered translation in at least one of a
forward direction and a reverse direction; and
a transmission selectively operably coupling the motor and the rack, the
transmission including
an input ring rotatable in response to rotation of the motor in a first
direction corresponding with powered translation of the rack in the forward direction,
a first clutch member engaged with the rack through at least one
intermediate gear, and
a second clutch member that receives torque from the input ring and that is
movable in response to rotation of the motor in the first direction toward a first position
engaging the first clutch member, and movable in response to rotation of the motor in an
opposite, second direction toward a second position disengaged from the first clutch

member.

2. The powered dispensing tool of claim 1, wherein torque from the motor is
transferred to the first clutch member via the input ring and the second clutch member when the

second clutch member is in the first position.

3. The powered dispensing tool of claim 2, wherein the first clutch member is

disengaged from the motor when the second clutch member is in the second position.
4. The powered dispensing tool of claim 3, wherein the rack is manually translatable

in the forward direction and the reverse direction when the second clutch member is in the

second position.
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5. The powered dispensing tool of claim 1, further comprising:
a trigger selectively depressed by a user of the tool to activate the motor for
rotation in the first direction, and
a control circuit electrically connected with the motor and operable to rotate the

motor in the second direction in response to the user releasing the trigger.

6. The powered dispensing tool of claim 5, wherein the control circuit is configured
to rotate the motor in the second direction for a length of time sufficient to permit the second

clutch member to move from the first position to the second position.

7. The powered dispensing tool of claim 5, wherein the input ring is rotated by the

motor in an opposite direction when the motor is rotated in the second direction.

8. The powered dispensing tool of claim 1, wherein the transmission further includes
a return spring positioned between the first clutch member and the second clutch member to
facilitate disengagement of the first and second clutch members in response to rotation of the

motor in the second direction.

9. The powered dispensing tool of claim 8, wherein the transmission further includes
a slide member positioned between the input ring and the second clutch member,
and movable away from the input ring in response to rotation of the motor in the first direction,
and
a delay spring positioned between the slide member and the second clutch
member, the delay spring being compressible between the slide member and the second clutch
member in response to the slide member moving away from the input ring, prior to engagement

of the first and second clutch members.

10.  The powered dispensing tool of claim 9, wherein the delay spring is configured to

at least partially expand in response to engagement of the first and second clutch members.
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11.  The powered dispensing tool of claim 9, wherein the input ring includes a first
ramp and the slide member includes a second ramp, wherein the first and second ramps are
engageable in response to rotation of the input ring by the motor rotating in the first direction to

move the slide member away from the input ring.

12. The powered dispensing tool of claim 11, wherein the slide member is movable
away from the input ring along a central axis which coincides with a rotational axis of the input

ring.

13.  The powered dispensing tool of claim 11, wherein the first and second ramps are
disengageable in response to rotation of the input ring by the motor rotating in the second

direction to permit the return spring to disengage the first and second clutch members.

14. The powered dispensing tool of claim 1, wherein the transmission further includes
a drive shaft having a non-circular cross-sectional shape with at least one flat, and
a hub coupled for co-rotation with the input ring and having a lug engageable with
the flat in response to rotation of the motor in the first direction to transfer torque to the drive

shaft.

15.  The powered dispensing tool of claim 14, wherein the lug is disengageable from
the flat in response to rotation of the motor in the second direction, without rotating the drive
shaft.

16.  The powered dispensing tool of claim 1, further comprising:
a magnet attached to the rack,
a Hall-effect sensor supported by the housing, and
a stroke control circuit electrically connected to the Hall-effect sensor and the
motor, wherein the stroke control circuit is operable to deactivate the motor in response to the
Hall-effect sensor detecting the magnet to arrest powered translation of the rack in the forward

direction.
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17.  The powered dispensing tool of claim 1, further comprising a current monitoring
circuit electrically connected to the motor and operable to deactivate the motor in response to the
electrical current drawn by the motor exceeding a predetermined current threshold for a

predetermined period of time.

18.  The powered dispensing tool of claim 1, further comprising a motor control
circuit electrically connected to the motor and operable to accelerate the motor to an operating

speed in response to initial activation of the motor.

19.  The powered dispensing tool of claim 1, further comprising a case at least
partially enclosing the transmission, wherein the case is at least partially enclosed by the

housing.

20.  The powered dispensing tool of claim 1, further comprising:
a plunger coupled to one end of the rack, and
a cartridge housing coupled to the housing and defining a longitudinal axis,
wherein the plunger is movable within the cartridge housing along the longitudinal axis in
response to powered translation in the forward direction, and in response to manual translation in

the forward and reverse direction.
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