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(57) ABSTRACT

A reciprocating saw includes a housing, a motor, and a drive
mechanism. The motor includes an output gear rotatable
about a motor axis. The drive mechanism includes a driven
gear that engages the output gear and is rotated by the motor.
The driven gear has a circumference and is vertically-
oriented within the housing. The drive mechanism also
includes an output shaft coupled to the driven gear and
configured to reciprocate relative to the housing. The drive
mechanism further includes a single counterweight fixed
relative to the driven gear and rotating with the driven gear
through a path and in a same direction. As the counterweight
moves through a rearward half of the path, the counter-
weight generally moves in an upward direction, and as the
counterweight moves through a forward half of the path, the
counterweight generally moves in a downward direction.
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RECIPROCATING SAW

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of co-pending
U.S. patent application Ser. No. 18/123,728, filed Mar. 20,
2023, which is a continuation of U.S. patent application Ser.
No. 17/850,029, filed Jun. 27, 2022, now U.S. Pat. No.
11,607,738, which is a continuation of U.S. patent applica-
tion Ser. No. 17/131,996, filed Dec. 23, 2020, now U.S. Pat.
No. 11,370,043, which is a continuation of U.S. patent
application Ser. No. 16/422,189, filed May 24, 2019, now
U.S. Pat. No. 10,875,110, which is a continuation of U.S.
patent application Ser. No. 15/723,815, filed Oct. 3, 2017,
now U.S. Pat. No. 10,300,541, which is a continuation of
U.S. patent application Ser. No. 14/296,892, filed Jun. 5,
2014, now U.S. Pat. No. 9,776,263, which is a continuation-
in-part of U.S. patent application Ser. No. 12/842,209, filed
Jul. 23, 2010, now U.S. Pat. No. 9,579,735, and claims
priority to U.S. Provisional Patent Application No. 61/831,
968, filed Jun. 6, 2013, the entire contents of all of which are
incorporated by reference herein.

BACKGROUND

[0002] The present invention relates to power tools and,
more particularly, to reciprocating saws.

[0003] Power tools include different types of drive mecha-
nisms to perform work. Power tools with reciprocating-type
drive mechanisms commonly include counterweights to
counterbalance forces generated by output elements (e.g.,
saw blades) during reciprocating movement. Due to the
orientation of the counterweights within the power tools,
however, movement of the counterweights may generate
inertia that tends to move the power tools away from work
pieces while the power tools are operating.

SUMMARY

[0004] In one embodiment, the invention provides a recip-
rocating saw including a housing including a rearward
portion and a forward portion, the rearward portion having
a handle. The reciprocating saw also includes a motor
positioned within the housing, the motor including an output
gear rotatable about a motor axis. The reciprocating saw
further includes a drive mechanism positioned within the
housing and coupled to the motor. The drive mechanism
includes a driven gear that engages the output gear and is
rotated by the motor, the driven gear having a circumference
and being vertically-oriented within the housing. The drive
mechanism also includes an output shaft driven by the motor
to reciprocate relative to the housing, the output shaft
configured to support a tool element adjacent the forward
portion of the housing. The drive mechanism further
includes a single counterweight fixed relative to the driven
gear and rotating with the driven gear through a path and in
a same direction. The counterweight is driven by the motor
to rotate relative to the housing through the path. As the
counterweight moves through a rearward half of the path,
the counterweight generally moves in an upward direction,
and as the counterweight moves through a forward half of
the path, the counterweight generally moves in a downward
direction. The counterweight includes a mass portion having
a leading edge, a trailing edge, and a curved outer perimeter
matching the circumference of the driven gear. The curved
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outer perimeter extends more than 90 degrees and less than
180 degrees between the leading and trailing edges.

[0005] In another embodiment, the invention provides a
reciprocating saw including a housing including a rearward
portion and a forward portion, the rearward portion having
a battery support portion. The reciprocating saw also
includes a motor positioned within the housing, the motor
including an output gear rotatable about a motor axis. The
reciprocating saw further includes a drive mechanism posi-
tioned within the housing and coupled to the motor. The
drive mechanism includes a driven gear that engages the
output gear and is rotated by the motor, the driven gear
having a circumference and being vertically-oriented within
the housing, the motor axis extending through a center of the
driven gear to divide the driven gear into an upper portion
and a lower portion. The drive mechanism also includes an
output shaft driven by the motor to reciprocate relative to the
housing, the output shaft configured to support a tool ele-
ment adjacent the forward portion of the housing. The output
shaft is located on a same side of the motor axis as the upper
portion of the driven gear. The drive mechanism further
includes a single counterweight coupled to the driven gear
and rotating with the driven gear through a path and in a
same direction. The counterweight is driven by the motor to
rotate relative to the housing through the path. As the
counterweight moves through a rearward half of the path,
the counterweight generally moves in an upward direction,
and as the counterweight moves through a forward half of
the path, the counterweight generally moves in a downward
direction. The counterweight includes a mass portion having
a leading edge, a trailing edge, and a curved outer perimeter
matching the circumference of the driven gear. The curved
outer perimeter extends more than 90 degrees and less than
180 degrees between the leading and trailing edges. The
battery support portion is positioned on the same side of the
motor axis as the lower portion of the driven gear.

[0006] In another embodiment, the invention provides a
reciprocating saw including a housing including a rearward
portion and a forward portion, the rearward portion having
battery support portion and a handle that supports a trigger.
The reciprocating saw also includes a motor positioned
within the housing, the motor including an output gear
rotatable about a motor axis. The reciprocating saw further
includes a drive mechanism positioned within the housing
and coupled to the motor. The drive mechanism includes a
driven gear that engages the output gear and is rotated by the
motor, the driven gear having a circumference and being
vertically-oriented within the housing. The drive mechanism
also includes an output shaft driven by the motor to recip-
rocate relative to the housing, the output shaft configured to
support a tool element adjacent the forward portion of the
housing. The drive mechanism further includes a single
counterweight fixed relative to the driven gear and rotating
with the driven gear through a path and in a same direction.
The counterweight is driven by the motor to rotate relative
to the housing through the path. As the counterweight moves
through a rearward half of the path, the counterweight
generally moves in an upward direction, and as the coun-
terweight moves through a forward half of the path, the
counterweight generally moves in a downward direction.
The counterweight includes a mass portion having a leading
edge, a trailing edge, and a curved outer perimeter matching
the circumference of the driven gear. The curved outer
perimeter extends more than 90 degrees and less than 180
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degrees between the leading and trailing edges. The battery
support portion and the trigger are located on opposite sides
of the motor axis.
[0007] Other aspects of the invention will become appar-
ent by consideration of the detailed description and accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a perspective view of a reciprocating saw
embodying the invention.

[0009] FIG. 2 is a side view of the reciprocating saw with
a portion of a housing removed.

[0010] FIG. 3 is a top view of the reciprocating saw with
a portion of the housing removed.

[0011] FIG. 4 illustrates a saw blade for use with the
reciprocating saw.

[0012] FIG. 5 is a graph depicting vertical vibration
caused by a counterweight moving in accordance with the
present invention.

[0013] FIG. 6 is a graph depicting vertical vibration
caused by a counterweight moving in an opposite direction
than the present invention.

[0014] 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 follow-
ing 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.

DETAILED DESCRIPTION

[0015] FIGS. 1-3 illustrate a power tool 10. In the illus-
trated embodiment, the power tool 10 is a reciprocating saw.
In other embodiments, the power tool 10 may be another
type of device that utilizes a reciprocating-type drive mecha-
nism, such as a jigsaw, a sabre saw, a hammer drill, or the
like.

[0016] The illustrated reciprocating saw 10 includes a
housing 14, a motor 18 positioned within the housing 14,
and a drive mechanism 22 coupled to the motor 18 and
positioned within the housing 14. As shown in FIG. 1, the
housing 14 is comprised of two clamshell halves 24 A, 24B
that are connected together along a plane 25 (FIG. 3). In the
illustrated embodiment, the clamshell halves 24A, 24B are
secured together with threaded fasteners (e.g., screws), but
may alternatively be secured together using other suitable
coupling means. FIG. 2 illustrates the reciprocating saw 10
with one of the clamshell halves 24A removed to facilitate
illustration of the internal components (e.g., the motor 18,
the drive mechanism 22, etc.) of the saw 10.

[0017] Referring back to FIG. 1, the housing 14 includes
a rearward portion 26, a forward portion 30, and a battery
support portion 34. The housing 14 also defines a longitu-
dinal axis 38 (FIG. 2) that extends through the rearward and
forward portions 26, 30. The rearward portion 26 includes a
D-shaped handle 42, and the forward portion 30 includes a
grip 46. The D-shaped handle 42 and the grip 46 are
configured to be grasped by a user during operation of the
reciprocating saw 10. An actuator or trigger 50 is supported
by the rearward portion 26 adjacent the D-shaped handle 42.
The trigger 50 is actuatable by a user to selectively power
the motor 18. In the illustrated embodiment, the trigger 50
is positioned above the longitudinal axis 38, and the longi-
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tudinal axis 14 generally divides the housing 14 into an
upper section and a lower section. A shoe 54 extends from
and is pivotally coupled the forward portion 30 of the
housing 14. The shoe 54 pivots about a pivot axis 56 and
facilitates aligning the reciprocating saw 10 on a work piece
to be cut.

[0018] The battery support portion 34 is formed on the
rearward portion 26 of the housing 14 below the D-shaped
handle 42. In the illustrated embodiment, the battery support
portion 34 is located beneath the longitudinal axis 38 of the
housing 14 when the reciprocating saw 10 is viewed as
shown in FIG. 2. In other embodiments, the battery support
portion 34 may be located elsewhere on the housing 14. The
battery support portion 34 is configured to receive a battery
pack (e.g., an 18 volt Li-ion power tool battery pack) and
electrically connect the battery pack to the motor 18. In other
embodiments, the battery pack may have different voltages
and/or chemistries. In still other embodiments, the recipro-
cating saw 10 may include a power cord such that the motor
18 is powered by an AC power source (e.g., a wall outlet, a
portable generator, etc.).

[0019] As shown in FIG. 2, the motor 18 is positioned
within the housing 14 between the rearward portion 26 and
the forward portion 30. The motor 18 is also electrically
connected to the battery pack (or other suitable power
source) through the trigger 50. As shown in FIG. 3, the
motor 18 includes a motor shaft 58 and an output gear or
pinion 62. Referring back to FIG. 2, the motor shaft 58
defines a central longitudinal axis 70, or motor axis, of the
motor 18. In the illustrated embodiment, the central longi-
tudinal axis 70 of the motor 18 is generally aligned or
coaxial with the longitudinal axis 38 of the housing 14.
When powered, the motor 18 rotates the motor shaft 58 and
the pinion 62 about the axis 70 to drive the drive mechanism
22.

[0020] As shown in FIGS. 2 and 3, the drive mechanism
22 is positioned at least partially within the forward portion
30 of the housing 14 between the motor 18 and the shoe 54.
The illustrated drive mechanism 22 is a slider-crank mecha-
nism that includes a driven gear 74, a connecting rod 78, and
an output shaft 82. However, other mechanisms known in
the art, such as a scotch-yoke mechanism, are also contem-
plated. The driven gear 74 engages the pinion 62 of the
motor 18 and defines a central axis 86 about which the gear
74 rotates. In the illustrated embodiment, the central axis 86
is perpendicular to the longitudinal axis 38 of the housing
14, extends between opposing sides of the housing 14, and
is parallel to the pivot axis 56 of the shoe 54. More
particularly, the central axis 86 is perpendicular to the plane
25 along which the clamshell halves 24A, 24B of the
housing 14 are connected. The driven gear 74 is thereby
vertically-oriented within the housing 14.

[0021] The longitudinal axis 38 of the housing 14 and the
central axis 70 of the motor 18 extend through a center of the
gear 74 (i.e., through the central axis 86) to divide the gear
74 into a first, or upper, portion 90 and a second, or lower,
portion 94. In the illustrated embodiment, the upper portion
90 of the driven gear 74 is located on the same side of the
longitudinal axis 38 as the output shaft 82 and the trigger 50,
while the lower portion 94 of the driven gear 74 is located
on the same side of the longitudinal axis 38 as the battery
support portion 34. In other embodiments, the output shaft
82 may be located on the opposite side of the longitudinal
axis 38 such that the lower portion 94 of the driven gear 74



US 2024/0326143 Al

is located on the same side of the longitudinal axis 38 as the
output shaft 38. It should be understand that what constitutes
the upper and lower portions 90, 94 of the driven gear 74
changes during operation of the drive mechanism 22
because the gear 74 rotates. The terms “upper” and “lower”
are simply illustrative terms used to help describe volumes
of spaces above and below the axes 38, 70 that are occupied
by sections of the gear 74 at any given time. At a particular
instance in time, the actual section of the gear 74 that
qualifies as the “upper portion” or the “lower portion™ is
different than at another instance in time.

[0022] The connecting rod 78, or drive arm, includes a
first end that is coupled to the driven gear 74 by a crank pin
98 and a second end that is coupled to the output shaft 82 by
a pivot pin 102. The crank pin 98 is offset from the central
axis 86 of the driven gear 74 such that, as the gear 74 is
rotated, the crank pin 98 moves about the central axis 86. As
the first end of the connecting rod 78 moves with the driven
gear 74, the second end of the connecting rod 78 pushes and
pulls the output shaft 82 in a reciprocating motion. The crank
pin 98 allows the connecting rod 78 to pivot vertically
relative to the driven gear 74, while the pivot pin 102 allows
the connecting rod 78 to pivot vertically relative to the
output shaft 82.

[0023] The output shaft 82, or spindle, reciprocates within
the forward portion 30 of the housing 14 generally along a
spindle axis 106. In the illustrated embodiment, the spindle
axis 106 is generally parallel to and positioned above the
longitudinal axis 38 of the housing 14. Rotary motion of the
motor 18 is thereby translated into linear reciprocating
motion of the output shaft 82 by the driven gear 74 and the
connecting rod 78.

[0024] The motor axis 70 and the spindle axis 106 together
define a plane. The driven gear 74 is vertically-oriented
within the housing 14 in that the gear 74 rotates about an axis
(i.e., the central axis 86) that is perpendicular to the plane
defined by the motor and spindle axes 70, 106. In the
illustrated embodiment, the plane defined by the motor and
spindle axis 70, 106 is the same as the plane 25 (FIG. 3)
along which the clamshell halves 24A, 24B are coupled
together. In other embodiments, one or both of the motor and
spindle axes 70, 106 may be offset from, yet still parallel to
the plane 25.

[0025] With continued reference to FIG. 2, a blade clamp
110 is coupled to an end of the output shaft 82 opposite from
the connecting rod 78. The blade clamp 110 receives and
secures a saw blade 112 (FIG. 4), or other tool element, to
the output shaft 82 for reciprocating movement with the
output shaft 82. The output shaft 82 supports the saw blade
112 such that, during operation of the reciprocating saw 10,
the drive mechanism 22 moves the saw blade 112 through a
cutting stroke when the output shaft 82 is pulled by the
connecting rod 78 from an extended position to a retracted
position, and through a return stoke when the output shaft 82
is pushed by the connecting rod 78 from the retracted
position to the extended position.

[0026] The illustrated drive mechanism 22 also includes a
counterweight 114. The counterweight 114 helps balance
forces generated by the output shaft 82 and an attached saw
blade during reciprocating movement. In the illustrated
embodiment, the counterweight 114 and the driven gear 74
are separate elements, but may alternatively be integrally
formed as a single piece. The illustrated counterweight 114
includes a connection portion 118 and a mass portion 122.
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The connection portion 118 is coupled to the connecting rod
78 via the crank pin 98. A guide pin 126 also extends from
the connection portion 118 and engages an inner surface of
the housing 14. The guide pin 126 supports the counter-
weight 114 within the housing 14 and defines an axis of
rotation 130 of the counterweight 114. In the illustrated
embodiment, the axis of rotation 130 of the counterweight
114 and the central axis 86 of the driven gear 74 are
generally coaxial so that the counterweight 114 and the
driven gear 74 rotate about the same axis. Similar to the
driven gear 74, the counterweight 114 is, therefore, also
vertically-oriented within the housing 14. In the illustrated
embodiment, the axis of rotation 130 intersects and is
perpendicular to the motor axis 70.

[0027] The mass portion 122 extends from the connection
portion 118 and includes a majority of the mass of the
counterweight 114. As such, movement of the mass portion
122 in a direction opposite the movement of the output shaft
82 tends to balance the forces generated during reciprocation
of the saw blade in a front-to-back direction. In the illus-
trated embodiment, the mass portion 122 has a generally
semi-circular shape to match the circular shape and contour
of the driven gear 74. That is, the counterweight 114 is
shaped and sized so it does not extend outside of (or only
extends outside a minimal amount of) a vertical footprint
area defined by the driven gear 74. Such an arrangement
reduces the amount of space required within the housing 14
to accommodate the counterweight 114. In other embodi-
ments, the mass portion 122 may have other suitable shapes
or configurations.

[0028] As the driven gear 74 rotates and drives the crank
pin 98, the mass portion 122 of the counterweight 114 is
moved in a substantially opposite direction than the output
shaft 82 to counterbalance the inertial forces of the output
shaft 82 and attached saw blade. In particular, the mass
portion 122 of the counterweight 114 is in a first position
(e.g., relatively close to the motor 18 and relatively far from
the output shaft 82), as shown in FIG. 2, when the output
shaft 82 is in the extended position. The mass portion 122 of
the counterweight 114 rotates to a second position (e.g.,
relatively close to the output shaft 82 and relatively far from
the motor 18) when the output shaft 82 is in the retracted
position.

[0029] In the illustrated embodiment, the counterweight
114 rotates along a path P in a clockwise direction R (when
viewing the reciprocating saw 10 as shown in FIG. 2) about
the axis of rotation 130 between the first and second posi-
tions. That is, the mass portion 122 of the counterweight 114
travels generally above the longitudinal axis 38 of the
housing 14 and through the upper portion 90 of the driven
gear 74 during the cutting stroke of the output shaft 82 to
move from the first position to the second position. Con-
versely, the mass portion 122 of the counterweight 114
travels generally below the longitudinal axis 38 of the
housing 14 and through the lower portion 94 of the driven
gear 74 during the return stroke of the output shaft 82 to
move from the second position to the first position. Stated
another way, as the mass portion 122 of the counterweight
114 moves through a rearward half of the path P (i.e., the half
of the path P that is closer to the rearward portion 26 of the
housing 14) at the end of the return stroke and start of the
cutting stroke, the mass portion 122 generally moves in an
upward direction (as viewed in FIG. 2) and toward the
spindle axis 106. As the mass portion 122 of the counter-
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weight 114 moves through a forward half of the path P (i.e.,
the half of the path P that is closer to the forward portion 30
of the housing 14) at the end of the cutting stroke and start
of the return stroke, the mass portion 122 generally moves
in a downward direction (as viewed in FIG. 2) and away
from the spindle axis 106. This movement of the counter-
weight 114 causes the front of the saw 10 to tend to move
into a work piece (downward in FIG. 2) as the cutting stroke
begins.

[0030] Because the counterweight 114 is coupled to the
driven gear 74 by the crank pin 98, the counterweight 114
does not actually move relative to the gear 74. Instead, the
counterweight 114 and the driven gear 74 rotate together
through the path P. As discussed above, the terms “upper
portion” and “lower portion” of the driven gear 74 refer to
volumes of space occupied by sections of the gear 74 during
operation of the drive mechanism 22.

[0031] The arrangement of the counterweight 114 and the
driven gear 74 increases cutting performance of the recip-
rocating saw 10 compared with rotation of the counter-
weight 114 in the opposite direction (e.g., counterclockwise
when viewing the reciprocating saw 10 as shown in FIG. 2).
In particular, the mass portion 122 of the counterweight 114
tends to move the saw 10 in the cutting direction during the
non-cutting stroke, which helps drive the reciprocating saw
10 and the saw blade 112 into the work piece at the start of
the next cutting stroke. In contrast, if the counterweight 114
rotated in the opposite direction, the reciprocating saw 10
and the saw blade 112 may tend to move away from the work
piece during the start of the next cutting stroke. By rotating
the counterweight 114 in the clockwise direction R, a user
can more easily initiate cuts into a work piece and signifi-
cantly reduce the amount of time required to cut through the
work piece.

[0032] FIG. 5 is a graph depicting vibrations generated by
the reciprocating saw 10 in a vertical direction during
operation, while FIG. 6 is a graph depicting vibrations
generated by a reciprocating saw including a counterweight
that is rotated in an opposite direction than the counter-
weight 114 discussed above. As shown in FIG. 5, the
velocity of the saw 10 lags its acceleration. Thus, the
velocity of the clockwise-rotating saw 10 counterweight 114
is downward at the end of the return stroke and at the
beginning of the cutting stroke. This downward velocity
results in a force that drives the saw 10, and more particu-
larly the saw blade 112, into a work piece to start cutting the
work piece. In contrast, the velocity of a counterclockwise-
rotating saw 10, as depicted in FIG. 6, results in a force that
drives the saw 10 and the saw blade 112 upward at the end
of'the return stroke and at the beginning of the cutting stroke.
With the arrangement depicted in FIG. 6, the saw and saw
blade are pulled away from a work piece at the start of each
cut, which may cause the saw to “jump” and reduce cutting
efficiency.

[0033] Although the invention has been described with
reference to certain preferred embodiments, variations and
modifications exist within the scope and spirit of one or
more independent aspects of the invention. Various features
and advantages of the invention are set forth in the following
claims.

1. A reciprocating saw comprising:

a housing including a rearward portion and a forward
portion, the rearward portion having a handle;
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a motor positioned within the housing, the motor includ-
ing an output gear rotatable about a motor axis; and
a drive mechanism positioned within the housing and
coupled to the motor, the drive mechanism including:
a driven gear that engages the output gear and is rotated
by the motor, the driven gear having a circumference
and being vertically-oriented within the housing,

an output shaft driven by the motor to reciprocate
relative to the housing, the output shaft configured to
support a tool element adjacent the forward portion
of the housing, and

a single counterweight fixed relative to the driven gear
and rotating with the driven gear through a path and
in a same direction, the counterweight driven by the
motor to rotate relative to the housing through the
path, as the counterweight moves through a rearward
half of the path, the counterweight generally moves
in an upward direction, and as the counterweight
moves through a forward half of the path, the coun-
terweight generally moves in a downward direction,
the counterweight including a mass portion having a
leading edge, a trailing edge, and a curved outer
perimeter, the curved outer perimeter extending
more than 90 degrees and less than 180 degrees
between the leading and trailing edges.

2. The reciprocating saw of claim 1, wherein the coun-
terweight and the driven gear rotate about a central axis that
is perpendicular to the motor axis.

3. The reciprocating saw of claim 2, wherein the central
axis intersects the motor axis.

4. The reciprocating saw of claim 1, further comprising a
trigger supported by the handle and operable to control the
motor, the trigger positioned above the motor axis.

5. The reciprocating saw of claim 4, wherein the housing
includes a battery support portion, and wherein the battery
support portion and the trigger are located on opposite sides
of the motor axis.

6. The reciprocating saw of claim 4, wherein the trigger
and the output shaft are located on a same side of the motor
axis.

7. The reciprocating saw of claim 1, wherein the output
gear is positioned between the driven gear and the counter-
weight.

8. The reciprocating saw of claim 1, wherein the drive
mechanism further includes a drive arm coupled to the
driven gear and the output shaft to translate rotary motion of
the driven gear into reciprocating motion of the output shaft.

9. The reciprocating saw of claim 8, wherein the drive arm
and the counterweight are coupled to the driven gear by a pin
that is offset from a central axis of the driven gear.

10. The reciprocating saw of claim 1, wherein the housing
includes two clamshell halves coupled together along a
plane, and wherein the counterweight rotates about an axis
that is perpendicular to the plane.

11. A reciprocating saw comprising:

a housing including a rearward portion and a forward
portion, the rearward portion having a battery support
portion;

a motor positioned within the housing, the motor includ-
ing an output gear rotatable about a motor axis; and

a drive mechanism positioned within the housing and
coupled to the motor, the drive mechanism including:
a driven gear that engages the output gear and is rotated

by the motor, the driven gear having a circumference
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and being vertically-oriented within the housing, the
motor axis extending through a center of the driven
gear to divide the driven gear into an upper portion
and a lower portion,

an output shaft driven by the motor to reciprocate
relative to the housing, the output shaft configured to
support a tool element adjacent the forward portion
of the housing, the output shaft being located on a
same side of the motor axis as the upper portion of
the driven gear, and

a single counterweight coupled to the driven gear and
rotating with the driven gear through a path and in a
same direction, the counterweight driven by the
motor to rotate relative to the housing through the
path, as the counterweight moves through a rearward
half of the path, the counterweight generally moves
in an upward direction, and as the counterweight
moves through a forward half of the path, the coun-
terweight generally moves in a downward direction,
the counterweight including a mass portion having a
leading edge, a trailing edge, and a curved outer
perimeter, the curved outer perimeter extending
more than 90 degrees and less than 180 degrees
between the leading and trailing edges;

wherein the battery support portion is positioned on the

same side of the motor axis as the lower portion of the
driven gear.

12. The reciprocating saw of claim 11, wherein the
counterweight includes an aperture positioned closer to the
trailing edge than to the leading edge in the rotational
direction.

13. The reciprocating saw of claim 11, wherein the
housing further includes a handle, wherein a trigger is
supported by the handle and operable to control the motor,
and wherein the trigger and the output shaft are located on
a same side of the motor axis.

14. The reciprocating saw of claim 13, wherein the battery
support portion and the trigger are located on opposite sides
of the motor axis.

15. The reciprocating saw of claim 11, wherein the driven
gear is rotated by the motor in the rotational direction about
a central axis that is perpendicular to the motor axis.

16. The reciprocating saw of claim 15, wherein the output
shaft reciprocates along a spindle axis, wherein the motor
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axis and the spindle axis define a plane, and wherein the
driven gear rotates about the central axis perpendicular to
the plane.

17. The reciprocating saw of claim 16, wherein the central

axis intersects the motor axis.

18. The reciprocating saw of claim 16, wherein the

spindle axis is generally parallel to the motor axis.
19. A reciprocating saw comprising:
a housing including a rearward portion and a forward
portion, the rearward portion having battery support
portion and a handle that supports a trigger;
a motor positioned within the housing, the motor includ-
ing an output gear rotatable about a motor axis; and
a drive mechanism positioned within the housing and
coupled to the motor, the drive mechanism including:
a driven gear that engages the output gear and is rotated
by the motor, the driven gear having a circumference
and being vertically-oriented within the housing,

an output shaft driven by the motor to reciprocate
relative to the housing, the output shaft configured to
support a tool element adjacent the forward portion
of the housing, and

a single counterweight fixed relative to the driven gear
and rotating with the driven gear through a path and
in a same direction, the counterweight driven by the
motor to rotate relative to the housing through the
path, as the counterweight moves through a rearward
half of the path, the counterweight generally moves
in an upward direction, and as the counterweight
moves through a forward half of the path, the coun-
terweight generally moves in a downward direction,
the counterweight including a mass portion having a
leading edge, a trailing edge, and a curved outer
perimeter, the curved outer perimeter extending
more than 90 degrees and less than 180 degrees
between the leading and trailing edges;

wherein the battery support portion and the trigger are
located on opposite sides of the motor axis.

20. The reciprocating saw of claim 19, wherein the trigger

and the output shaft are located on a same side of the motor
axis.



