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"FASTENER-DRIVING TOOL INCLUDING A DRIVING DEVICE"

BACKGROUND

The present disclosure relates generally to powered, fastener-driving tools,

wherein the tools may be electrically powered, pneumatically powered, combustion

5 powered, or powder activated, and more particularly to a new and improved fastener-

driving tool having a fastener driving device that is compact and utilizes fewer parts to

make the tool lighter, more versatile and more efficient than conventional fastener-

driving tools.

Powered, fastener-driving tools, of the type used to drive various fasteners,

10 such as, for example, staples, nails, and the like, typically comprise a housing, a power

source, a supply of fasteners, a trigger mechanism for initiating the actuation of the tool,

and a workpiece-contacting element (also referred to herein as a "work contact element"

or "WCE"). The workpiece-contacting element is adapted to engage or contact a

workpiece, and is operatively connected to the trigger mechanism, such that when the

15 workpiece-contacting element is in fact disposed in contact with the workpiece, and

depressed or moved inwardly a predetermined amount with respect to the tool, the trigger

mechanism is enabled so as to initiate actuation of the fastener-driving tool.

Fastener-driving tools also include a drive mechanism or driving device

that generates the power for driving a fastener through a drive stroke and into a
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workpiece. For example, combustion-powered fastener-driving tools include a piston

that reciprocally moves within a cylinder between a pre-drive position, i.e., top position

in the cylinder, and a driven position, i.e., bottommost position in the cylinder. A driver

blade is attached to the piston and contacts a fastener to drive the fastener into the

5 workpiece when the piston moves to the driven or post-drive position. The power to

move the piston and driver blade through the drive stroke, i.e., from the pre-drive position

to the post-drive position, is generated by combustion that occurs in a combustion

chamber positioned above the piston when the piston is in the pre-drive position. In

pneumatic fastener-driving tools, compressed air is supplied to the tool and pushes

10 against the piston to drive the piston through the drive stroke.

Each of the conventional fastener-driving tools, and more particularly, the

driving devices in these tools, include several parts that interact with each other to

generate the power for moving the piston through the drive stroke. As a result, the tool

housing must be larger to contain the parts. Also, the additional parts make the tools

15 heavier and more difficult to handle and manipulate during operation.

A need therefore exists for a fastener-driving tool that is compact, versatile

and lighter so that the tool is readily, quickly and easily manipulated during operation.
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SUMMARY

Various embodiments of present disclosure provide a new and improved

fastener-driving tool having a driving device that is compact and utilizes fewer parts to

5 make the tool lighter, more versatile and more efficient than conventional fastener-driving

tools.

In one aspect the present invention provides a fastener-driving tool

comprising:

a housing

10 a driver blade assembly;

a coupler; and

a compound gear rotatably attached to said housing and rotatable between a

first position and a second position,

wherein the coupler is attached to the driver blade assembly and the biasing

15 member and the compound gear is engaged to the coupler so:

(1) rotation of said compound gear to said first position causes said

biasing member to move to a biased position, in which said driver blade assembly in a pre-

drive position when the biasing member is in the biased position, and

(2) release of said biasing member from said biased position upon

20 actuation of the tool causes the biasing member to bias said compound gear to move to

said second position thereby causing said driver blade assembly to move to a driven

position.

In another aspect the present invention provides a fastener-driving tool

comprising:
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a housing;

a workpiece-contacting element movably connected to said housing;

a trigger movably connected to said housing and configured to move between

a rest position and an activated position;

5 a driver blade assembly,

a spring;

a belt attached to said driver blade assembly and said spring; and

a compound gear rotatably attached to said housing and in engagement with

said belt,

10 wherein said compound gear is rotatable relative to said housing to cause said

belt to compress said spring into a compressed configuration, wherein said driver blade

assembly is in a pre-drive position when the spring is in the compressed configuration, and

wherein when said workpiece-contacting element is pressed against a

workpiece and said trigger is moved to said activated position to actuate the tool, said

15 spring is released from said compressed configuration and expands thereby biasing said

belt to cause said compound gear to rotate and move said driver blade assembly to a driven

position.

In a further aspect the present invention provides a fastener-driving tool

comprising:

20 a housing;

a workpiece-contacting element and a trigger each movably connected to said

housing;

a driver blade assembly movable between a pre-drive position and a driven

position;
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a biasing member;

a coupler attached to said driver blade assembly and said biasing member;

a compound gear rotatably attached to said housing and in engagement with

said coupler, said compound gear being rotatable between a first position associated with

5 said pre-drive position and a second position associated with said driven position; and

a processor operably connected to the driver blade assembly to cause the

driver blade assembly to move between the pre-drive position and the driven position,

wherein when a first input is activated, said processor causes said compound

gear to rotate to an intermediate position between said first and second positions and

10 partially compress said biasing member and move said driver blade assembly a pre-set

distance to an intermediate position between said pre-drive and driven positions; and

wherein when a second input is activated, said processor causes said

compound gear to rotate to said first position and fully compress said biasing member, and

then causes said biasing member to be released, thereby causing said compound gear to

15 move to said second position and said driver blade assembly to move to said driven

position.

BRIEF DESCRIPTION OF THE DRAWINGS

20 Further aspects, features and advantages of embodiments of the present

invention wil be apparent to those skilled in the art from the following detailed description

taken in conjunction with the accompanying drawings, in which:

FIG. 1 is a side view of a fastener-driving tool of the present disclosure;

FIG. 2 is a fragmentary, enlarged cross-sectional view of an embodiment of a
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fastener-driving device of the present disclosure where the driver blade is in a pre-drive

position;

FIG. 3 is a fragmentary, enlarged cross-sectional view of the fastener-driving

device of FIG. 2 where the driver blade is in a post-drive position;

5 FIG. 4A is a fragmentary, enlarged cross-sectional view of the fastener-

driving device of FIG. 2 showing the gears associated with the fastener-driving device;

FIG. 4B is an enlarged, fragmentary side view of the gears, motor and belt

associated with the fastener-driving device of FIG. 4A;

FIG. 5 is a fragmentary, enlarged cross-sectional view of another embodiment

10 of a fastener-driving device of the present disclosure where the driver blade is in a pre-

drive position;

FIG. 6 is a fragmentary, enlarged cross-sectional view of the fastener- driving

device of FIG. 5 where the driver blade is in a post-drive position;

FIG. 7 is a fragmentary, enlarged cross-sectional view of a fastener-driving

15 device associated with the tool of FIG. 1 where the driver blade is in a pre-drive position.
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FIG. 8 is a fragmentary, enlarged cross-sectional view of a fastener-driving

device associated with the tool of FIG. 1 including a sealed chamber configured to store a

compressible gas used to return the driver blade to the pre-drive position.

FIG. 9 is a fragmentary, enlarged cross-sectional view of a fastener-driving

5 device associated with the tool of FIG. 1 including an auxiliary chamber used to return

the driver blade to the pre-drive position.

DETAILED DESCRIPTION

Referring now to FIGs. 1-4B, an example of a fastener-driving tool 100

10 according to the present disclosure is shown and includes a housing 102, a fastener

magazine 104 containing a plurality of fasteners 106 (shown in phantom in FIG. 1)

'mounted to the housing and a trigger assembly 108 having a trigger 110 movably

connected to the housing. A workpiece-contacting element assembly 112 includes a

lower workpiece-contacting element or WCE 114, which is configured to contact the

15 workpiece, and an upper workpiece-contacting element linkage member 110, which is

slidably mounted in a reciprocal manner upon the tool housing 104. To drive a fastener

into a workpiece, the lower workpiece-contacting element or WCE 114 is pressed against

the workpiece thereby causing the WCE and the associated linkage member to move

inwardly relative to the housing 102, and then the trigger 110 is actuated or pressed

20 inwardly relative to the housing. The actuation sequence of pressing the WCE 114
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against the workpiece and then actuating the trigger 110 is performed for each actuation

of the tool in a sequential actuation mode.

The tool 100 further includes a driving assembly or driving device 116 that

drives each fastener 106 into a workpiece. In an example embodiment shown in FIGs. 2

5 and 3, the driving device 116 includes a housing 118 having two chambers - a first

chamber 120a and a second chamber 120b. The first chamber 120a defines an elongated

drive channel 122 configured for receiving a fastener 106 from the magazine 104. A

driver blade assembly 124 is reciprocally, movably mounted in the drive channel 122 and

moves between a pre-drive position shown in FIG. 2 and a driven position or post-drive

10 position shown in FIG. 3. The driver blade assembly 124 includes a shaft 126 having a

first end 128 and a second end 130. As shown in FIG. 2, a driver blade 132 is mounted

to the first end 128 of the shaft 126 and is configured to contact and drive a fastener 106

positioned in the drive channel 122. The second end 130 of the shaft 126 includes a

transverse plate 134 extending from the first chamber 120a and at least partially into the

15 second chamber 120b. As further described below, a drive belt mounting assembly 136

is also attached to the second end 130 of the shaft 126. To return the driver blade 132 to

the pre-drive position, a biasing member, such as a return spring 138, is positioned in the

second chamber 120b between an end of the second chamber and the transverse plate

134. It is contemplated that the return spring 138 may be a coil spring or any suitable

20 spring and has a size configured to move the driver blade assembly 124 from the post-

drive position to the pre-drive position. Additionally, an annular bumper 140 is
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positioned at a bottom end or lower end of the drive channel 122 as shown in FIG. 3 to at

least partially absorb the impact forces of the driver blade assembly 124 on the housing

102 as the driver blade 132 drives a fastener 106.

The driving device 116 is powered by a biasing member, such as drive

5 spring 142, coupled to the driver blade assembly 124 that provides the driving force for

moving the driver blade through a drive stroke. It should be appreciated that the drive

spring may be a coil spring or any suitable spring. Specifically, the drive spring 142 is

positioned between a portion of the housing 102 and a mounting assembly 144. As

shown in FIGs. 2 and 3, the mounting assembly 144 is connected to an end of the drive

10 spring 142 and includes a clamp 146 having opposing clamp members 148. Each of the

clamp members 148 includes a hole 150 where a threaded fastener such as a screw 152 is

inserted through the holes and a nut 154 is attached to the threaded end of the screw. The

nut 154 is rotated in a clockwise direction to move the clamp members 148 together, i.e.,

tighten the clamp, and in a clockwise direction to move the clamp members 148 apart

15 from each other, i.e., loosen the clamp.

Referring to FIGs. 2 and 3, a coupler or coupling device such as belt 156 is

connected to the mounting assembly 144 and the driver blade assembly 124 for

transferring the driving force generated by the drive spring 142 to the driver blade to

drive a fastener 106 into a workpiece. A first end 158 of the belt 156 is positioned

20 between the clamp members 148 and the clamp 146 is tightened to secure the belt to the

mounting assembly. A second end 160 of the belt 156 is inserted through the drive
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spring 142, between a positioning post 162 and a first end or pivot end 164 of a

compound gear 166, around a second end or drive end 168 of the compound gear and

attached to a clamp 170 of the driver blade assembly 124. As shown in FIG. 2, a portion

of the belt 156 is secured to the compound gear 166 by a gear mount 179 having fasteners

5 181 that each extend through the belt and into the compound gear. The clamp 170

associated with the driver blade assembly is similar to the clamp 146 of the mounting

assembly. Specifically, the clamp 170 includes a plate 172 having a series of teeth 174.

The second end 160 of the belt 156 is positioned between the plate 172 and the shaft 126

and a fastener such as screw 176 is inserted through holes (not shown) in the plate and

10 the shaft. The screw 176 threadingly engages the hole in the shaft 126 such that rotating

the screw in a clockwise direction moves the plate toward the shaft, and more

particularly, causes the teeth to engage the second end 160 of the belt 156 to secure the

second end of the belt to the driver blade assembly 124.

The pivot and drive ends 164, 168 of the compound gear 166 respectively

15 include teeth 178 and 180 that engage a surface of the belt 156 to securely grip the belt

for driving the belt and thereby the driver blade 132. As shown in FIGs. 4A and 4B, the

compound gear 166 is connected to a gear assembly 182 that couples the compound gear

to an electric motor 184. The electric motor 184 is electrically coupled to a power source

(not shown), such as a rechargeable battery or other suitable power source, and includes a

20 drive gear 186. In particular, the drive gear 186 is rotatably connected to the motor 184

such that the motor rotates the drive gear when power is supplied to the motor. A driven

9



WO 2015/160533 PCT/US2015/024228

gear 188 includes teeth 190 that matingly engage teeth 192 on the drive gear 186 such

that rotation of the drive gear simultaneously rotates the driven gear. The driven gear 188

is coupled to the compound gear 166 by a shaft 194 where the compound gear rotates

when the driven gear rotates.

5 In operation, the motor 184 and gear assembly 182 rotate the compound

gear 166 from a first position shown in FIG. 3 to a second position shown in FIG. 4A. As

the compound gear 166 rotates to the second position, the teeth 180 on the drive end 168

of the compound gear engages the belt 156 and pulls the second end 160 of the belt

downwardly against the drive spring 142, which compresses the drive spring. The

10 compound gear 166 is held in this position by a one-way clutch or other latching device

(not shown) until a user actuates the tool as described above. In this example

embodiment, the motor 184 does not rotate the compound gear 166 in a counter-

clockwise direction to supplement the driving force supplied to the driver blade assembly

124 during actuation of the tool. The driving force is solely provided by the drive spring

15 142. It should be appreciated that the motor may rotate the compound gear in a

clockwise direction, counter-clockwise direction or in both a clockwise and

counterclockwise direction and supplement the driving force generated by the drive

spring.

Initially, the tool 100 includes a processor 196 (FIG. 1) such as a circuit

20 board that is programmed to activate the motor 184 and rotate the compound gear 166 in

a clockwise direction to compress the drive spring 142 prior to each actuation of the tool.

10



WO 2015/160533 PCT/US2015/024228

To drive a fastener 106, the tool 100 and more specifically, the WCE 114 is pressed

against a workpiece and the trigger 110 is pressed inwardly or activated. This operation

sequence releases the compound gear 166 enabling it to freely rotate in the counter-

clockwise direction due to the expansion of the drive spring 142. Rotation of the

5 compound gear 166 pulls the first end 158 of the belt 156 and thereby the driver blade

132 through the drive channel 122 and into contact with a fastener 106 positioned in the

drive channel to drive the fastener into the workpiece. As shown in FIG. 3, the

movement of the driver blade 132 to the post-drive position causes the plate 134 to

compress the return spring 138. After the fastener is driven into the workpiece, the return

10 spring 138 expands and pushes against the plate 134 to move the driver blade 132 back to

the pre-drive position.

Referring now to FIG. 5, another embodiment is illustrated where a

controller, such as the processor 196 (FIG. 1), incorporates logic or is programmed to

retract the driver blade 132 a pre-set or designated distance from the driven position

15 (FIG. 3) and then fully retract and release the driver blade upon a second input. For

example, the first input includes depressing the workpiece-contacting element 114 on a

workpiece to start the above sequence which compresses the drive spring 142 and retracts

the driver blade 132 the pre-set or designated distance, such as 80% of drive stroke

distance. It should be appreciated that the driver blade 132 may be retracted to a position

20 that is at any suitable percentage of the drive stroke or drive stroke distance, namely,

between 0% to 100% of the drive stroke. Upon initiation of the second input, such as

11
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pressing the trigger 110, the sequence continues with the driver blade 132 continuing its

retraction to 100% of the drive stroke, i.e., to the pre-drive position where the drive

spring 142 is fully compressed as shown in FIG. 2, and then immediately releasing the

driver blade to drive a fastener 106 (FIG. 1) into the workpiece. Alternatively, the

5 sequence could be reversed through operation of a mode switch 103 (FIG. 1) on the tool

housing 102 or other suitable control to reverse the order of the first and second inputs

such that an operator first presses the trigger 110 to initiate the first input and retract the

driver blade 132 and compress the drive spring 142 based on a pre-set retraction distance

of the driver blade. Subsequently, when the operator depresses the workpiece-contacting

10 element 114, the sequence continues, where the driver blade 132 fully retracts to the pre-

drive position and then is immediately released to drive a fastener.

In this example, if the operator continues to depress the trigger 110, i.e.,

activates the first input, a contact actuation or "bump" fire mode is activated such that the

driver blade 132 would again retract to 80% of the drive stroke and then drive a fastener

15 upon activation of the second input, namely, depressing the workpiece-contacting

element 114 on the workpiece. The tool continues to drive fasteners into the workpiece

each time the workpiece-contacting element 114 is depressed against the workpiece until

the trigger 110 is released by the operator or user. Accordingly, in this embodiment, the

tool may be operated in either a sequential actuation mode or a contact actuation mode.

20 Furthermore, in an embodiment, the processor 196 is programmed with a

"timeout" feature in which if the first input is activated but the second input is not

12
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activated after a designated or pre-determined amount of time, the driver blade 132 is

slowly released to the pre-drive position by reversing the motor. By slowly releasing the

driver blade 132, there is less stress on the drive spring 142 and thereby less opportunity

for malfunction of the tool. It should be appreciated that the designated or pre-

5 determined amount of time may be any suitable amount of time or time period.

Referring now to FIGs. 6 and 7, a further example embodiment of the

driving device 116 is illustrated where the shaft 126 of the driver blade assembly 124

includes at least one notch and preferably, a plurality of notches 198. A lock member

200 is rotatably connected to the housing 102 and positioned adjacent to the shaft 126 to

10 engage one of the notches on the shaft. As shown in the illustrated embodiment, the lock

member 200 engages the bottommost notch 198a on the shaft 126 to secure the driver

blade assembly 124 in the pre-drive position as described above. In this embodiment, the

lock member 200 is released or allowed to rotate in a clockwise direction based on a

signal received from the processor 196 when the trigger 110 is activated. Rotation of the

15 lock member 200 in the clockwise direction to the release position shown in FIG. 6

releases the driver blade assembly 124 and causes the driver blade 132 to move to the

post-drive position as the drive spring 142 expands. The driver blade 132 is returned to

the pre-drive position by the return spring 138 shown in FIGs. 2-4B or by a return spring

positioned between the end of the driver blade assembly 124 and a portion of the housing

20 102.

13



WO 2015/160533 PCT/US2015/024228

Referring now to FIG. 8, a further example embodiment of a fastener-

driving tool 201 (similar to the tool shown in FIG. 1) is illustrated and includes a driving

device 203 where the tool housing 202 includes a sealed chamber 204 filled with a gas

such as air, but preferably, a moisture-less, compressible gas such as Nitrogen during

5 assembly of the tool. It should be appreciated that the gas may be any suitable gas that

has improved expansion characteristics over ambient air. In this embodiment, a piston

206 reciprocally moves within air chamber 208 defined by the housing 202 where

chamber 208 is in communication with the sealed chamber 204. A U-shaped connector

210 includes a first end 212 and a second end 214 where the first end is attached to the

10 piston 206 and the second end is attached to the driver blade assembly 124 (FIGs. 2 and

3). As a fastener is driven into a workpiece, the piston moves within the air chamber 208

toward the sealed chamber 204 to decrease the volume in front of or ahead of the piston

in air chamber 208 and chamber 204 thereby compressing the gas in chambers 204 and

208 such that the compressed gas exerts pressure on the piston. Thus, after the fastener is

15 driven into the workpiece as described above, the pressure of the compressed gas pushes

against the piston 206 to move or return the piston 206 to a top end 216 of the air

chamber 208. This causes the U-shaped connector 210 to move upwardly thereby

moving the driver blade assembly 124 to the pre-drive position. The driver blade

assembly 124 is secured in the pre-drive position by temporarily locking the compound

20 gear 166, using the lock member 200 of FIGs. 6-7 or any other suitable locking or

latching device until actuation of the tool.
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Referring now to FIG. 9, another embodiment of the fastener-driving tool is

illustrated and generally designated with reference number 300. The tool 300 includes a

housing 302, a biasing member such as drive spring 304 in the housing, a belt 306

attached to the drive spring 304 and to a driver blade 308 and a compound gear 310

5 positioned adjacent to the belt. An auxiliary chamber 312 is attached to the housing 302,

and more specifically, to the driver blade channel or drive channel 314. The auxiliary

chamber 312 has a designated size and volume that is less than a size and volume of the

portion of the drive channel 314 that is beneath piston 316 when the piston is in the pre-

drive position.

10 In operation, when the drive spring 304 is released by actuation of the

trigger or another actuation event, the end 318 of the belt 306 moves with the drive spring

and causes the compound gear 310 to rotate in a counter-clockwise direction. In turn,

the other end 320 of the belt 306 pulls the driver blade 308 through a drive stroke to drive

a fastener into a workpiece. As shown in FIG. 9, the piston 316 includes at least one first

15 seal member, such as o-ring 322, to form a seal between the piston 316 and an inner

surface of the walls 324 forming the drive channel 314. A second seal member 326 is

positioned at an end of the drive channel 314 to form a seal with the driver blade 308.

The first and second seal members 322 and 326 help to prevent air 327 from moving past

the piston 316 or out the bottom of the drive channel 314 when the driver blade 308 is

20 moving through a drive stroke. As the driver blade 308 moves through the drive stroke,

the air 327 in the drive channel 314 beneath the piston 316 is forced into the auxiliary
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chamber 312 as shown by the arrows in FIG. 9. As stated above, the auxiliary chamber 312

has a size and volume that is less than the size and volume of the space in the drive channel

314 beneath the piston 316 (i.e., between the piston and the auxiliary chamber) such that

the air beneath the piston is compressed a designated amount when the piston

5 5 contacts bumper 328. As the compressed air expands, it pushes against the piston 316

and moves the piston through the drive channel 314 to the pre-drive position. It should be

appreciated that the size and volume of the auxiliary chamber 312 may be any suitable size

and volume that enables the air in the drive channel 314 to be compressed a sufficient

amount to return the piston 316 to the pre-drive position when the air expands

10 10 after a fastener is driven into a workpiece. It should also be appreciated that a gas other

than air may be supplied to the drive channel 314 and/or the auxiliary chamber 312 during

assembly of the tool.

While a particular embodiment of a powered fastener-driving tool has been

described herein, it will be appreciated by those skilled in the art that changes and

15 modifications may be made thereto without departing from the invention in its broader

aspects and as set forth in the following claims.

Throughout this specification and the claims which follow, unless the context

requires otherwise, the word "comprise", and variations such as "comprises" and

"comprising", will be understood to imply the inclusion of a stated integer or step or group

20 of integers or steps but not the exclusion of any other integer or step or group of integers or

steps.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A fastener-driving tool comprising:

a housing

5 a driver blade assembly;

a coupler; and

a compound gear rotatably attached to said housing and rotatable between a first

position and a second position,

wherein the coupler is attached to the driver blade assembly and the biasing

10 member and the compound gear is engaged to the coupler so:

(1) rotation of said compound gear to said first position causes said

biasing member to move to a biased position, in which said driver blade assembly

in a pre-drive position when the biasing member is in the biased position, and

(2) release of said biasing member from said biased position upon

15 actuation of the tool causes the biasing member to bias said compound gear to

move to said second position thereby causing said driver blade assembly to move to

a driven position.

2. The tool of claim 1, wherein said coupler includes a belt.

20

3. The tool of claim 2, wherein said compound gear includes a plurality of teeth

configured to engage a portion of said belt.

4. The tool of claim 1, wherein said biasing member is a coil spring.
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5. The tool of claim 1, further comprising a return spring positioned between a portion

of said driver blade assembly and said housing, said return spring configured to bias said

driver blade assembly to said pre-drive position after each actuation.

5

6. The tool of claim 1, wherein said compound gear includes a plurality of teeth

configured to engage a portion of said coupler.

7. The tool of claim 1, wherein said compound gear has a first end and a second end,

10 each of said first and second ends including a plurality of teeth configured to engage a

portion of said coupler.

8. The tool of claim 1, further comprising a motor coupled to said compound gear,

said motor configured to rotate said compound gear to said first position.

15

9. The tool of claim 8, further comprising one or more gears coupling said motor to

said compound gear.

10. The tool of claim 1, further comprising a lock member associated with said

20 housing, wherein said driver blade assembly includes at least one notch, the lock member

movable to a locking position to engage said at least one notch to secure said driver blade

assembly in said pre-drive position, and the lock member movable from the locking

position to a release position upon actuation of the tool to release said driver blade

assembly to enable said driver blade assembly to move to said driven position.
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11. The tool of claim 1, further comprising a gas chamber associated with said housing,

a piston reciprocally movable in said gas chamber and a connector attached to said piston

and said driver blade assembly, wherein supply of a compressed gas to said gas chamber

5 causes said piston to move and causes simultaneous movement of said driver blade

assembly to said pre-drive position after each actuation.

12. The tool of claim 1, further comprising an auxiliary chamber associated with said

housing, wherein the driver blade assembly includes a piston having a driver blade

10 attached thereto, the piston reciprocally movable in a drive channel in said housing, said

drive channel being in communication with said auxiliary chamber,

wherein air in said drive channel is compressed when said piston moves through a drive

stroke in said drive channel, and

wherein said compressed air expands in said auxiliary chamber and said drive channel to

15 move said driver blade assembly to said pre-drive position after each actuation.

13. The tool of claim 12, wherein a volume of said auxiliary chamber is less than a

volume of said drive channel beneath said piston.

20 14. The tool of claim 12, wherein said piston and a bottom end of said drive channel

each include a seal member.

15. A fastener-driving tool comprising:

a housing;

19



a workpiece-contacting element movably connected to said housing;

a trigger movably connected to said housing and configured to move between a rest

position and an activated position;

a driver blade assembly,

5 a spring;

a belt attached to said driver blade assembly and said spring; and

a compound gear rotatably attached to said housing and in engagement with said

belt,

wherein said compound gear is rotatable relative to said housing to cause said belt

10 to compress said spring into a compressed configuration, wherein said driver blade

assembly is in a pre-drive position when the spring is in the compressed configuration, and

wherein when said workpiece-contacting element is pressed against a workpiece

and said trigger is moved to said activated position to actuate the tool, said spring is

released from said compressed configuration and expands thereby biasing said belt to

15 cause said compound gear to rotate and move said driver blade assembly to a driven

position.

16. The tool of claim 15, wherein said compound gear includes a plurality of teeth

configured to engage a portion of said belt.

20

17. The tool of claim 15, further comprising a return spring positioned between a

portion of said driver blade assembly and said housing, said return spring configured to

bias said driver blade assembly to said pre-drive position after each actuation.

20



18. The tool of claim 15, wherein said compound gear has a first end and a second end,

each of said first and second ends including a plurality of teeth configured to engage a

portion of said belt.

5 19. The tool of claim 15, further comprising a motor coupled to said compound gear,

said motor configured to rotate said compound gear and thereby said belt to compress said

spring.

20. The tool of claim 19, further comprising one or more gears coupling said motor to

10 said compound gear.

21. The tool of claim 15, further comprising a lock member associated with said

housing, wherein said driver blade assembly includes a plurality of notches, said lock

member movable to a locking position and to engage one of said plurality of notches to

15 secure said driver blade assembly in said pre-drive position, and the lock member movable

from the locking position to a release position upon actuation of the tool to release said

driver blade assembly to enable said driver blade assembly to move to said driven position.

22. The tool of claim 15, further comprising a gas chamber associated with said

20 housing, a piston reciprocally movable in said gas chamber and a connector attached to

said piston and said driver blade assembly, wherein supply of a compressed gas to said gas

chamber causes said piston to move and causes simultaneous movement of said driver

blade assembly to said pre-drive position after each actuation.
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23. The tool of claim 15, further comprising an auxiliary chamber associated with said

housing, wherein the driver blade assembly includes a piston having a driver blade

attached thereto, the piston reciprocally movable in a drive channel in said housing, said

drive channel being in communication with said auxiliary chamber,

5 wherein air in said drive channel is compressed when said piston moves through a

drive stroke in said drive channel, and

wherein said compressed air expands in said auxiliary chamber and said drive

channel to move said driver blade assembly to said pre-drive position after each actuation.

10 24. The tool of claim 23, wherein a volume of said auxiliary chamber is less than a

volume of said drive channel beneath said piston.

25. The tool of claim 23, wherein said piston and a bottom end of said drive channel

each include a seal member.

15

26. A fastener-driving tool comprising:

a housing;

a workpiece-contacting element and a trigger each movably connected to said

housing;

20 a driver blade assembly movable between a pre-drive position and a driven

position;

a biasing member;

a coupler attached to said driver blade assembly and said biasing member;

a compound gear rotatably attached to said housing and in engagement with said
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coupler, said compound gear being rotatable between a first position associated with said

pre-drive position and a second position associated with said driven position; and

a processor operably connected to the driver blade assembly to cause the driver

blade assembly to move between the pre-drive position and the driven position,

5 wherein when a first input is activated, said processor causes said compound gear

to rotate to an intermediate position between said first and second positions and partially

compress said biasing member and move said driver blade assembly a pre-set distance to

an intermediate position between said pre-drive and driven positions; and

wherein when a second input is activated, said processor causes said compound

10 gear to rotate to said first position and fully compress said biasing member, and then

causes said biasing member to be released, thereby causing said compound gear to move to

said second position and said driver blade assembly to move to said driven position.

27. The tool of claim 26, wherein said pre-set distance associated with said

15 intermediate position of said driver blade assembly is 80% of a distance between said pre-

drive position and said driven position of said driver blade assembly.

28. The tool of claim 26, wherein depression of said workpiece-contacting element

against a workpiece causes activation of the first input and depression of said trigger

20 causes activation of the second input.

29. The tool of claim 26, wherein depression of said trigger causes activation of the

first input and depression of activation of said workpiece-contacting element against a

workpiece causes activation of the second input.
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30. The tool of claim 26, wherein when said first input remains activated, said driver

blade moves to the driven position each time said second input is activated.

5 31. The tool of claim 30, wherein when said second input is not activated after a

designated amount of time, said processor requires activation of said first input prior to

activation of said second input to cause the driver blade to move to the driven position.

32. The tool of claim 26, wherein the processor is operably coupled to the driver blade

10 assembly via a motor, at least one gear, the compound gear, and the coupler, wherein the

motor is drivingly engaged to the at least one gear, and the at least one gear is matingly

engaged with the compound gear.

33. The tool of claim 32, wherein when the first input is activated, said processor

15 controls the motor to cause said compound gear to rotate to the intermediate position.
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