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(54) HANDLE ARRANGEMENT FOR A (52) US. Clh oo 30/392
RECIPROCATING SAW
(75) TInventors: Thomas Paul James, Oconomowoc, 7) ABSTRACT
WI (US); Roger Dean Neitzell, North
Prairie, WI (US); Try Charles
Thorson, Waukesha, WI (US) A power tool, such as a reciprocating saw, including a
c d Add spindle for supporting a tool element, a body defining a pivot
orrespondence ress: . . . . .
MICHAEL BEST & FRIEDRICH, LLP e antd h(t’;ll e mo“;lr and a ddr.w.e I?EChar?lsdT d:;lvegl zy
100 E WISCONSIN AVENUE e motor, the drive mechanism driving the spindle, the body
MILWAUKEE, WI 53202 (US) having a forward end supporting the spindle and a rearward
end, and a grip connected to the rearward end of the body for
(73) Assignee: Milwaukee Electric Tool Corporation,  pivoting movement about the pivot axis. The reciprocating
Brookfield, WI saw may include a locking assembly for locking the grip in
ivoted position relative to the body and a switch assembl
21) Appl No:  11/145,751 apivoted p y y
(21)  Appl. No /145, at least partially supported on the grip. The switch assembly
(22) Filed: Jun. 6, 2005 is preferably inoperable when the locking assembly is in an
unlocked condition, and the locking assembly preferably
Related U.S. Application Data cannot be moved to the unlocked condition when the switch
. . L assembly is in an operating condition. Also, the reciprocat-
(63) gontlglu;tégrll of appllliatll\? n 1209 11204(;%)1’251’ filed on ing saw may include a grip portion provided by the body and
°C 2, » Dow tal. NO. 0,722, /74 engageable by the operator’s other hand. In addition, the
Publication Classification reciprocating saw may include a pivot-limiting assembly for
limiting pivoting movement of the grip relative to the body
(51) Int. CL7 oo eeiine s B27B 3/12 beyond a pivoted position.
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HANDLE ARRANGEMENT FOR A
RECIPROCATING SAW

RELATED APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 10/011,251 filed Dec. 3, 2001.

FIELD OF THE INVENTION

[0002] The present invention relates to power tools and,
more particularly, to a handle arrangement for a power tool,
such as a reciprocating saw.

BACKGROUND OF THE INVENTION

[0003] A power tool, such as a reciprocating saw, gener-
ally includes a housing supporting a motor and a drive
mechanism. The motor and the drive mechanism operate to
drive a spindle and a tool element supported by the spindle.
In a typical reciprocating saw, a main operator’s handle is
integrally formed with the rearward portion of the housing.
Generally, the fixed-handle reciprocating saw is gripped by
the operator with one hand on the main operator’s handle
and a second hand on a forward portion of the housing. The
main operator’s handle may be a D-shaped handle.

SUMMARY OF THE INVENTION

[0004] One problem with existing power tools, such as the
above-described fixed-handle reciprocating saws, is that, in
some cutting operations, the operator may prefer a different
handle position than the position in which the handle was
formed with the housing. For example, the operator may
prefer a handle orientation which can be altered for different
cutting operations, for different work locations or for opera-
tor comfort. In particular, the operator may desire to pivot
the handle about an axis defined by the housing so that the
operator can hold the saw in a different or more comfortable
manner or so that the operator can better control the saw.

[0005] Another problem with existing power tools, such as
the above-described fixed-handle reciprocating saws, is that
the operator may be required to operate the saw in a
relatively confined area, such as for example, between
obstacles or walls. In such applications, because the con-
figuration of the saw is fixed, the operator may not be able
to operate the saw effectively because of the obstacles.

[0006] The present invention provides, among other
things, a handle arrangement for a power tool, such as a
reciprocating saw, that alleviates one or more of the above-
identified or other problems with existing power tools and
reciprocating saws. Generally, in some aspects, the inven-
tion provides a reciprocating saw including a handle or grip
that is pivotable about an axis defined by the body of the
Saw.

[0007] More particularly, the present invention provides a
power tool including a spindle for supporting a tool element,
a body defining a pivot axis and housing a motor and a drive
mechanism driven by the motor, the drive mechanism selec-
tively driving the spindle, the body having a forward end
supporting the spindle and a rearward end, and a grip
engageable by a hand of an operator, the grip being con-
nected to the rearward end of the body for pivoting move-
ment about the pivot axis, the grip having a first end and a
second end and defining a grip axis extending between the
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first end and the second end, the grip axis being oriented at
a non-parallel angle relative to the pivot axis.

[0008] Also, the present invention provides a reciprocat-
ing saw including a reciprocatable spindle for supporting a
saw blade for reciprocating sawing movement, a body
defining a pivot axis and housing a motor and a drive
mechanism driven by the motor, the drive mechanism selec-
tively driving the spindle, the body having a forward end
supporting the spindle and a rearward end, and a grip
engageable by a hand of an operator, the grip being con-
nected to the rearward end of the body for pivoting move-
ment about the pivot axis. Preferably, the pivot axis and the
grip axis define an angle of between thirty degrees and
ninety degrees. The grip axis may be oriented at a substan-
tially perpendicular angle relative to the pivot axis.

[0009] In addition, the present invention provides a recip-
rocating saw including a reciprocatable spindle for support-
ing a saw blade for reciprocating sawing movement, a body
defining a pivot axis and housing a motor and a drive
mechanism driven by the motor, the drive mechanism selec-
tively driving the spindle, the body having a forward end
supporting the spindle and a rearward end, and a D-shaped
handle engageable by a hand of an operator, the D-shaped
handle being connected to the rearward end of the body for
pivoting movement about the pivot axis. The handle may
define a handle axis, and the handle axis is preferably
oriented at a substantially perpendicular angle relative to the
pivot axis.

[0010] The reciprocating saw may include a grip portion
provided by the body and engageable by the other hand of
the operator. Preferably, the grip portion is substantially
parallel to the pivot axis. The reciprocating saw may also
include a battery supported by the handle and electrically
connectable to the motor to supply power to the motor.

[0011] Further, the reciprocating saw preferably includes a
switch assembly operable to electrically connect the motor
to a power source, and at least a portion of the switch
assembly is preferably supported on the handle for pivoting
movement with the handle about the pivot axis. The recip-
rocating saw may also include a wiring arrangement elec-
trically connecting the switch assembly to the motor and
accommodating pivoting movement of the switch assembly
with the handle about the pivot axis. Also, the switch
assembly is preferably inoperable during pivoting move-
ment of the handle about the pivot axis. Preferably, the
motor is inoperable during pivoting movement of the handle
about the pivot axis.

[0012] Preferably, the reciprocating saw also includes a
locking assembly for locking the handle in a pivoted posi-
tion relative to the body. The locking assembly may include
a recess defined by one of the body and the handle and a
projection defined by another of the body and the handle, the
projection being engageable with the recess to lock the
handle in a pivoted position relative to the body. Preferably,
the locking assembly includes a first recess and a second
recess defined by the one of the body and the handle, and the
projection is selectively engageable in the first recess to lock
the handle in a first pivoted position relative to the body and
in the second recess to lock the handle in a second pivoted
position relative to the body.

[0013] Also, the locking assembly has a locked condition
and an unlocked condition, and the switch assembly is
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preferably inoperable when the locking assembly is in the
unlocked condition. In addition, the switch assembly has an
operating condition and a non-operating condition, and,
when the switch assembly is in the operating condition, the
locking assembly preferably cannot be changed from the
locked condition to the unlocked condition.

[0014] The reciprocating saw may also include a radial
annular projection extending circumferentially around at
least a portion of the circumference of one of the rearward
end of the body and the handle, the other of the rearward end
of the body and the handle defining a radial annular recess
extending circumferentially around at least a portion of the
circumference of the other of the rearward end of the body
and the handle. The annular projection is preferably engaged
with and travels in the annular groove during pivoting
movement of the handle about the pivot axis.

[0015] Preferably, the reciprocating saw also includes a
pivot-limiting assembly for limiting pivoting movement of
the handle relative to the body from a first pivoted position
beyond a second pivoted position. The pivot-limiting assem-
bly preferably includes a first pivot-limiting member sup-
ported by one of the handle and the body and a second
pivot-limiting member defined by the other of the handle
and the body, the first pivot-limiting member being engage-
able with the second pivot-limiting member to prevent
movement of the handle relative to the body beyond the
second pivoted position. Preferably, the pivot-limiting
assembly prevents pivoting movement of the handle relative
to the body, in a first direction, from the first pivoted position
beyond the second pivoted position and, in a second direc-
tion opposite to the first direction, from the first pivoted
position beyond the second pivoted position.

[0016] The first pivot-limiting member preferably has a
first surface engageable with the second pivot-limiting mem-
ber during pivoting movement in a first direction and a
second surface engageable with the second pivot-limiting
member during pivoting movement in a second direction.
Preferably, the first pivot-limiting member is movable
between a first limit position, in which the second pivoted
position is defined by engagement of the first pivot-limiting
member and the second pivot-limiting member, and a sec-
ond limit position in which the second pivoted position is
defined by engagement of the first pivot-limiting member
and the second pivot-limiting member. Preferably, the first
pivot-limit member is pivotable between the first limit
position and the second limit position about an axis sub-
stantially parallel to the pivot axis.

[0017] Further, the present invention provides a recipro-
cating saw including a reciprocatable spindle for supporting
a saw blade for reciprocating sawing movement, a body
defining a pivot axis and housing a motor and a drive
mechanism driven by the motor, the drive mechanism selec-
tively driving the spindle, the body having a forward end
supporting the spindle and a rearward end, and a grip
engageable by a hand of an operator, the grip being con-
nected to the rearward end of the body for pivoting move-
ment about the pivot axis, a radial annular projection extend-
ing circumferentially around at least a portion of the
circumference of one of the rearward end of the body and the
grip, another of the rearward end of the body and the grip
defining a radial annular groove extending circumferentially
around at least a portion of the circumference of the other of
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the rearward end of the body and the grip, the annular
projection being engaged with and travelling in the annular
groove during pivoting movement of the grip about the pivot
axis.

[0018] One independent advantage of the present inven-
tion is that the grip is pivotable relative to the body to enable
the operator to position the grip in the most comfortable
position for operation of the saw.

[0019] Another independent advantage of the present
invention is that the grip is adjustable to a position which
enables the operator to operate the saw in a relatively
confined area. In such applications, because the configura-
tion of the saw is not fixed, the operator is able to configure
the saw to avoid obstacles and to operate the saw effectively
in the confined work area.

[0020] Other independent features and independent
advantages of the present invention will become apparent to
those skilled in the art upon review of the following detailed
description, claims, and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The present invention is further described with
reference to the accompanying drawings, which show a
preferred embodiment of the present invention. However, it
should be noted that the invention as disclosed in the
accompanying drawings is illustrated by way of example
only. The various elements and combinations of elements
described below and illustrated in the drawings can be
arranged and organized differently to result in embodiments
which are still within the spirit and scope of the present
invention. Also, it is understood that the phraseology and
terminology used herein is for the purpose of description and
should not be regarded as limiting.

[0022] In the drawings, wherein like reference numerals
indicate like parts:

[0023] FIG. 1 is a side view of a power tool, such as a
reciprocating saw, including a handle arrangement embody-
ing the invention;

[0024] FIGS. 2A-2D illustrate the adjustment of the
handle arrangement;

[0025] FIG. 3 is an exploded perspective view of a portion
of the reciprocating saw shown in FIG. 1;

[0026] FIG. 4 is a perspective view of the reciprocating
saw shown in FIG. 1 with one handle half removed;

[0027] FIG. 5 is a side view of the reciprocating saw
shown in FIG. 1 with one handle half removed,

[0028] FIG. 6 is a partial cross-sectional side view of an
alternative construction of a physical connecting arrange-
ment for a reciprocating saw; and

[0029] FIG. 7 is a partial cross-sectional side view of an
alternative construction of a locking assembly for a recip-
rocating saw.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0030] A power tool, such as a reciprocating saw 10,
embodying the invention is illustrated in FIGS. 1-2. The
reciprocating saw 10 includes a body 14 having a forward
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end 16 and a rearward end 18 and a main operator’s handle
or hand grip 22 pivotably connected to the rearward end 18
of the body 14.

[0031] The body 14 defines a pivot axis P, and the grip 22
is pivotable about the pivot axis P between the positions
shown in FIGS. 2A-2D. FIG. 2A illustrates a neutral or
normal operating position for the reciprocating saw 10.
FIGS. 2B and 2C illustrate 900 pivoted positions, in a first
(ie., clockwise) direction and in a second (ie., counter-
clockwise) direction, respectively. FIG. 2D illustrates a
180° pivoted or inverted position of the grip 22 relative to
the body 14. The grip 22 is adjustable to the inverted
position in both directions from the neutral position. As
explained below in more detail, the grip 22 is prevented
from pivoting in both directions beyond the inverted posi-
tion. It should be understood that the grip 22 is positionable
in pivoted positions between the four illustrated pivoted
positions.

[0032] The body 14 is provided by a housing assembly
including a motor housing 26 and a gear case 28. In the
motor housing 26, the body 14 houses a motor 30 (partially
shown in FIGS. 3-5), and, in the gear case 28, the body 14
houses a drive mechanism (not shown) drivingly connected
to the motor 30. While in the illustrated construction, the
body 14 houses both the motor 30 and the drive mechanism,
in other constructions (not shown) and in some aspects of the
invention, the body 14 houses only one or at least one of the
motor 30 and the drive mechanism. The motor 30 and the
drive mechanism are operable to reciprocate a spindle (not
shown) generally along a spindle axis S (shown in FIG. 1).
In the illustrated construction, the spindle is supported by the
forward end of the body 16 for reciprocating motion and
may be supported for rocking motion or orbital motion
relative to the body 14. In the illustrated reciprocating saw
10, the spindle is adapted to support a saw blade (not shown)
for cutting a workpiece (not shown) in a cutting plane
defined by the saw blade.

[0033] As shown in FIGS. 1-5, the grip 22 is pivotably
connected to the rearward end 18 of the body 14 for pivotal
movement about the pivot axis P. In the illustrated construc-
tion, the grip 22 is a D-shaped handle adapted to be gripped
relatively comfortably and securely by one of the operator’s
hands. In the illustrated construction, a cushion grip 32 is
integrally formed on the grip 22, preferably making the grip
22 relatively more comfortable for the operator to hold. In
other constructions (not shown), the grip 22 may have a
different shape and configuration. For example, the grip 22
may have a pistol-type shape.

[0034] The grip 22 has (see FIG. 1) a first end and a
second end and defines a grip axis G therebetween. The grip
axis G and the pivot axis P define an angle o, which is
preferably between 30° and 90°. In the illustrated construc-
tion, the grip axis G is substantially perpendicular to the
pivot axis P (i.e., the angle o is about 80°). It should be
understood that, in other constructions (not shown) and in
some aspects of the invention, the orientation of the axes G
and P may be different, such as generally parallel or skew.
As shown in FIGS. 2A-2D, the grip 22 is pivotably adjust-
able between pivoted positions (see FIGS. 2A and 2D) in
which the grip axis G is generally co-planar with the cutting
plane and pivoted positions (see FIGS. 2B and 2C) in which
the grip axis G is non-planar with the cutting plane.
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[0035] As shown in FIGS. 12 and 4-5, the body 14
provides a generally cylindrical forward grip portion 34. The
grip portion 34 is located on the forward end 16 of the body
14 and is configured to be held by the operator’s other hand
in any number of different manners and orientations relative
to the body 14. In operation, the operator preferably places
one hand on the grip 22 and the other hand on the grip
portion 34 to guide and support the reciprocating saw 10 as
the reciprocating saw 10 cuts the workpiece.

[0036] As shown in FIGS. 3-5, an inner ring 36 is con-
nected to the rearward end 18 of the body 14 by fasteners
(not shown). The inner ring 36 defines at least one and,
preferably, two radially-inwardly extending circumferential
grooves 38. In the illustrated construction, the grooves 38
extend about the circumference of the inner ring 36. In other
constructions (not shown), grooves may extend about only
a portion of the circumference of the inner ring 36. On the
rearward face, the inner ring 36 defines (see FIGS. 3-4) a
plurality of axially-extending, circumferentially-spaced
apart recesses 40. It should be understood that, in other
constructions (not shown), the inner ring 36 may not be
provided, and the structures formed on the inner ring (i.e.,
the grooves 38 and the recesses 40) may be defined by the
rearward end 18 of the body 14.

[0037] The grip 22 is formed of two handle halves 42a
(shown in FIG. 1) and 42b (shown in FIGS. 3-5). The
handle halves 424 and 42b are mirror images, and, therefore,
only the handle half 425 will be described in detail. The
handle half 42b defines at least one and, preferably, two
radially-inwardly extending circumferential projections 44.
In the illustrated construction, the projections 44 extend
about the circumference of the handle half 42b. In other
constructions (not shown), projections may extend about
only a portion of the circumference of the handle half 42b.

[0038] The handle halves 42a and 42b sandwich the inner
ring 36 and the rearward end 18 of the body 14. The
projections 44 are complementary to and engageable with
the grooves 38 when the handle halves 42a and 42b are
positioned on the inner ring 36 and the rearward end 18 of
the body 14. As shown in FIG. 1, fasteners 46 hold the
handle halves 42a and 42b in contact with the rearward end
18 of the body 14. In this manner, the grip 22 is axially fixed
with but pivotably movable relative to the body 14 about the
pivot axis P.

[0039] 1t should be understood that, in other constructions
(not shown), grooves (similar to the grooves 38) may be
formed on the handle halves 42a and 42b, and projections
(similar to the projections 44) may be formed on the inner
ring 36 or on the rearward end 18 of the body 14. Also, it
should be understood that, in other constructions (such as
that shown in FIG. 6), another physical connecting arrange-
ment may be provided to maintain the grip 22 and body 14
in engagement.

[0040] An alternate construction of a physical connecting
arrangement for a reciprocating saw 10A is illustrated in
FIG. 6. Common elements are identified by the same
reference number “A”.

[0041] As shown in FIG. 6, an inner member 48 defining
an opening 50 is connected to the body 14A. An outer
member 52 defining an opening 54 is connected to the grip
22A, and, when the grip 22A is sandwiches the body 14A,
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the openings 50 and 54 are generally aligned with one
another and with the pivot axis PA. An axially-extending
connecting member, such as, for example, a bolt 56 extends
through the openings 50 and 54 to axially fix the grip 22A
and the body 14A. The bolt 56 allows pivotable movement
of the grip 22A relative to the body 14A. One or more
biasing members, such as, for example, a spring washer 58
biases or compresses the grip 22A and the body 14A into
close axial engagement. A bearing member, such as a thrust
washer 60, allows relative rotation of the grip 22A and the
body 14A. In this manner, the grip 22A is axially fixed with
but pivotably movable relative to the body 14A about the
pivot axis PA.

[0042] Referring to the first construction (as shown in
FIGS. 3-5), the motor 30 is an electric motor that is
connectable to a power source (not shown), for example, to
a separate AC or DC power source by a plug (not shown but
connectable to the second end of the grip 22) or to a battery
(not shown) supported on the grip 22 or on the body 14. An
electrical circuit is operable to connect the motor 30 to the
power source. The circuit includes (see FIGS. 3-5) a switch
assembly 64 which selectively connects the motor 30 to the
power source. In an operating condition, the switch assem-
bly 64 connects the motor 30 to the power source. In a
non-operating condition, the switch assembly 64 does not
connect the motor 30 to the power source.

[0043] The switch assembly 64 includes an on/off switch
66 and a trigger 68. As shown in FIGS. 4-5, at least a portion
of the switch assembly 64 (i.e., the on/off switch 66 and the
trigger 68) is supported on the grip 22 and is pivotable with
the grip 22 about the pivot axis P.

[0044] To accommodate pivoting movement of the on/off
switch 66 with the grip 22 about the pivot axis P and relative
to the motor 30, the reciprocating saw 10 includes a con-
necting structure, such as a wiring arrangement 70 (partially
shown in FIG. 5). The wiring arrangement 70 preferably
includes wires, leads, contacts, etc., which electrically con-
nect the pivotably movable elements of the switch assembly
64, such as the on/off switch 66 and/or the trigger 68, to the
motor 30. In the illustrated construction, the wiring arrange-
ment 70 also connects and accommodates pivoting move-
ment of the power source (i.e., a separate source through the
plug or a battery supported on the grip 22) relative to the
motor 30.

[0045] In the illustrated construction, the wiring arrange-
ment 70 includes wires 72 having a sufficient length and
arranged in a manner within the reciprocating saw 10 to
accommodate movement of the on/off switch 66 with the
grip 22 about the pivot axis P and relative to the motor 30.
The wires 72 extend from the on/off switch 66 to a portion
of the motor 30 extending through (see FIG. 3) a central
opening 74 in the inner ring 36 and are connected to the
motor 30 with electrical connectors (not shown), such as
leads. The opening 74 is generally aligned with the pivot
axis P, and the electrical connections are made relatively
near the pivot axis P so that, during pivoting movement of
the grip 22, the distance between the on/off switch 66 and the
motor 30 remains generally constant.

[0046] 1t should be understood that, in other constructions
(not shown), different connecting structure may be provided
to electrically connect the on/off switch 66 and the motor 30
and to accommodate pivoting movement of the on/off switch
66 relative to the motor 30.
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[0047] For example, a fixed electrical connector (not
shown) may be provided on one of the grip 22 and the body
14 (i.e., on the body 14) and is connected to the associated
one of the on/off switch 66 and the motor 30 (i.e., to the
motor 30). The fixed electrical connector extends along the
path of movement of the grip 22 relative to the body 18. A
movable electrical connector (not shown) is provided on the
other of the grip 22 and the body 14 (i.e., on the grip 22) and
is connected to the associated one of the on/off switch 66 and
the motor 30 (i.e., to the on/off switch 66). The movable
electrical connector moves along and maintains electrical
connection with the fixed electrical connector during pivot-
ing movement of the on/off switch 66 with the grip 22
relative to the motor 30 to maintain the electrical connection
between the on/off switch 66 and the motor 30.

[0048] In yet another construction (not shown), the con-
necting structure may include a remote transmitter and
sensor combination to connect the on/off switch 66 to the
motor 30. In such a construction, the transmitter is fixed to
and moves with the grip 22. The transmitter transmits a
signal based on the condition of the on/off switch 66, for
example, an “ON” signal or an “OFF” signal. The sensor or
receiver is mounted on the body 14 and electrically con-
nected to the motor 30. The sensor senses the transmitted
signal and, if, for example, the “ON” signal is transmitted,
connects the motor 30 to the power source. In this construc-
tion, the power source is directly connectable to the motor
30, rather than being connected to the motor 30 through the
switch assembly 64.

[0049] The reciprocating saw 10 also includes (see FIGS.
3-5) a locking assembly 78 for locking the grip 22 in a
pivoted position relative to the body 14. As explained in
more detail below, the locking assembly 78 is operable
between a locked condition, in which the grip 22 is fixed in
a pivoted position relative to the body 14, and an unlocked
condition, in which the grip 22 is pivotable about the pivot
axis P relative to the body 14.

[0050] In the illustrated construction, the locking assem-
bly 78 includes a detent arrangement between the grip 22
and the body 14 to provide a positive locking engagement
between the grip 22 and the body 14. The locking assembly
78 includes a first locking member or a locking pin 80
having a tapered locking projection 82. The locking projec-
tion 82 is selectively engageable in a second locking mem-
ber (provided by one of the recesses 40 in the rearward face
of the inner ring 36) to lock the grip 22 in a pivoted position
relative to the body 14. The recesses 40 are tapered and are
sized to receive the locking projection 82. The correspond-
ing taper of the locking projection 82 and the recesses 40
substantially eliminates any unintended pivotal motion of
the grip 22 about the pivot axis P relative to the body 14
caused by manufacturing tolerances in either the locking pin
80 or the recesses 40.

[0051] The locking projection 82 is engageable in a first
recess 40a to lock the grip 22 in a first pivoted position
relative to the body 14 (i.e., the neutral position shown in
FIG. 2A) and in a second recess 40b to lock the grip 22 in
a second pivoted position relative to the body 14 (i.e., the
inverted position shown in FIG. 2D). The locking projection
82 is engageable in one of the other recesses 40 to lock the
grip 22 in a corresponding pivoted position relative to the
body 14. In the illustrated construction, the recesses 40 are
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spaced apart 45° about the circumference of rearward face of
the inner ring 36 and provide corresponding 45° spaced
apart locked pivoted positions of the grip 22 relative to the
body 14.

[0052] The locking assembly 78 also includes (see FIGS.
3-5) an actuator 84 to move the locking pin 80 from the
locked position (shown in FIGS. 4-5 and in the direction of
arrow A in FIG. 5) to the unlocked position (not shown but
in the direction opposite to arrow A). In the illustrated
construction, the locking pin 80 is slidable along an axis
generally parallel to the pivot axis between the locked
position and the unlocked position. The actuator 84 defines
an opening 86 in which the locking pin 80 is supported, and
(see FIG. 3) axial grooves 88 defined on the actuator 84
cooperate with axial projections 90 on the handle halves 42a
and 42b to guide the actuator 84 during movement between
the locked position and the unlocked position. A biasing
member, such as a spring 92, biases the actuator 84 in the
direction of arrow A and, thereby, biases the locking member
80 to the locked position. The locking assembly 78 is thus
biased to the locked condition.

[0053] To move the grip 22 relative to the body 14, the
actuator 84 is operated (moved in the direction opposite to
arrow A) to move the locking projection 82 out of engage-
ment with the selected recess 40. While holding the actuator
84, the grip 22 is then moved relative to the body 14 to a
position corresponding to engagement of the locking pro-
jection 82 with another one of the recesses 40. When the grip
22 is in the desired position, the actuator 84 is released, and
the locking projection 82 is moved by the spring 92 into the
selected recess 40 to lock the grip 22 in the selected pivoted
position relative to the body 14.

[0054] 1t should be understood that, in other constructions
(such as that shown in FIG. 7), the components of the
locking assembly 78 may move in a different manner, such
as, for example, radially (shown in FIG. 7), tangentially,
circumferentially, etc., or may move in a different manner,
such as, for example, pivotable (shown in FIG. 7), rotatable,
radially slidable, etc., between the locked condition and the
unlocked condition of the locking assembly 78.

[0055] Also, in other constructions (not shown), the lock-
ing assembly 78 may include a different locking arrange-
ment, such as a frictional engagement between the grip 22
and the body 14. In such a construction, the locking assem-
bly 78 may be provided by the handle halves 42a and 42b
(or similar structure) releasably applying a clamping force to
the body 14. An actuating member, such as the fasteners
which connect the handle halves 424 and 42b, selectively
move the clamping members between a locked position and
an unlocked position corresponding to the locked condition
and the unlocked condition, respectively, of the locking
assembly 78. In such a construction, the locking assembly
78 may also include a positive engagement arrangement,
such as inter-engaging teeth formed on the body 14 and the
grip 22 which are engaged when the clamping force is
applied.

[0056] An alternative construction of a locking assembly
78B for a reciprocating saw 10B is illustrated in FIG. 7.

Common elements are identified by the same reference
number

[0057] As shown in FIG. 7, the first locking member and
the locking projection 82B are provided on the forward end
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of the actuator 84B. The locking projection 82B is selec-
tively engageable in one of the recesses 40B (which are
defined on the rearward end of the inner ring 36B and which
extend radially-inwardly) to lock the grip 22B in a pivoted
position relative to the body 14B. The actuator 84B is
pivotable to move the locking projection 82B into and out of
engagement with the recesses 40B (between the locked
position and the unlocked position, respectively). The spring
92B biases the actuator 84B and, thereby, biases the locking
projection 82B to the locked position (in engagement with
one of the recesses 40B).

[0058] Referring to the first construction, the reciprocating
saw 10 also includes (see FIGS. 3-5) structure to prevent the
switch assembly 64 from connecting the motor 18 to the
power source when the locking assembly 78 is in the
unlocked condition. Further, the reciprocating saw 10
includes structure to prevent the locking assembly 78 from
being operated from the locked condition to the unlocked
condition when the switch assembly 64 is in the operated
condition. The locking assembly 78 and the switch assembly
64 interact to prevent unintentional operation of one assem-
bly when the other assembly is being operated.

[0059] The trigger 68 and the actuator 84 include respec-
tive blocking portions 94 and 96. When the switch assembly
64 is in the operating condition, the trigger 68 is pivoted so
that the blocking portion 94 on the trigger 68 extends into
the path of the actuator 84 and prevents the actuator 84 from
moving rearwardly to move the locking pin 80 to the
unlocked position. The position of the blocking portion 94
when the switch assembly 64 is in the operating condition
thus prevents the locking assembly 78 from being changed
to the unlocked condition.

[0060] Similarly, when the locking assembly 78 is in the
unlocked condition, the actuator 84 is moved rearwardly so
that the blocking portion 96 on the actuator 84 extends into
the path of the trigger 68 and prevents the trigger 68 from
pivoting to a position corresponding to the “ON” position of
the on/off switch 66 (and to the operating condition of the
switch assembly 64). The position of the blocking portion 96
when the locking assembly 68 is in the unlocked condition
thus prevents the switch assembly 64 from being changed to
the operating condition from the non-operating condition.
Therefore, the switch assembly 64 (and the motor 30) is
inoperable when the locking assembly 78 is in the unlocked
condition.

[0061] It should be understood that, in other constructions
(such as that shown in FIG. 7), the blocking or preventing
structure could operate in a different manner. Also, different
structures could be provided to prevent operation of one of
the assemblies 64 or 78 when the other assembly is being
operated.

[0062] As shown in FIGS. 2A-2D, the grip 22 is pivotable
approximately 360° about the pivot axis P. However, the grip
22 cannot be pivoted more than 360° to prevent, among
other things, the wires 72 from being entangled or over
extended. To prevent such over-pivoting of the grip 22, the
reciprocating saw 10 includes (see FIGS. 3-5) a pivot-
limiting assembly 98 for limiting pivoting movement of the
grip 22 relative to the body 14 from a first pivoted position
beyond a second pivoted position.

[0063] In the illustrated construction, the pivot-limiting
assembly 98 limits pivoting movement of the grip 22
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relative to the body 14 from the inverted position (shown in
FIG. 2D), around 360° and beyond the inverted position. In
other words, in the illustrated construction, the grip 22 is
pivotable to the inverted position (shown in FIG. 2D) in
either direction but not beyond the inverted position.

[0064] The pivot-limiting assembly 98 includes (see
FIGS. 3-5) a first pivot-limiting member or rotation stop
cam 100 supported by the grip 22 for slight pivoting
movement. The stop cam 100 has spaced apart stop surfaces
102 and 104. The stop cam 100 is engageable with a second
pivot-limiting member or stop tab 106 defined on the inner
ring 36 to prevent movement of the grip 22 relative to the
body 14 beyond the inverted position in either direction.

[0065] When the grip 22 is pivoted in a first direction (i.e.,
from the position shown in FIG. 2B to the inverted position
shown in FIG. 2D), the stop cam 100 pivots slightly in the
same direction to a first pivot-limit position upon engage-
ment of the stop tab 106 with the first stop surface 102. This
pivoting movement of the stop cam 100 allows the grip 22
to pivot to the inverted position in the first direction.

[0066] When the grip 22 is pivoted in a second direction
opposite to the first direction (i.e., from the position shown
in FIG. 2C to the inverted position shown in FIG. 2D), the
stop cam 100 pivots slightly in the same direction to a
second pivot-limit position upon engagement of the stop tab
106 with the second stop surface 104. This pivoting move-
ment of the stop cam 100 allows the grip 22 to pivot to the
inverted position in the second direction.

[0067] 1t should be understood that, in other constructions
(not shown), the pivot-limiting assembly 98 may limit
pivoting movement beyond another pivoted position. Also,
in other constructions (not shown), the pivot-limiting assem-
bly 98 may limit pivoting movement of the grip 22 to less
than 360° or to a limit greater than 360°. In addition, in other
constructions (not shown), the pivot-limiting assembly 98
may include other components and/or the components may
interact in other ways to prevent pivoting movement of the
grip 22 beyond the desired pivot limits.

[0068] The embodiments described above and illustrated
in the drawings are presented by way of example only and
are not intended as a limitation upon the concepts and
principles of the present invention. As such, it will be
appreciated by one having ordinary skill in the art, that
various changes in the elements and their configuration and
arrangement are possible without departing from the spirit
and scope of the present invention as set forth in the
appended claims.

What is claimed is:
1. A reciprocating saw comprising:

a reciprocatable spindle for supporting a saw blade for
reciprocating sawing movement;

a body defining a longitudinal axis and housing a motor
and a drive mechanism driven by the motor, the drive
mechanism selectively driving the spindle, the body
having a forward end supporting the spindle and a
rearward end;

a grip engageable by a hand of an operator, the grip being
connected to the rearward end of the body for pivoting
movement relative to the body about the axis; and
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a locking assembly for locking the grip in a pivoted

position relative to the body.

2. The reciprocating saw of claim 1, wherein the grip is a
D-shaped handle.

3. The reciprocating saw of claim 1, further comprising a
switch assembly operable to electrically connect the motor
to a power source, at least a portion of the switch assembly
being supported on the grip for pivoting movement about the
axis with the grip.

4. The reciprocating saw of claim 3, further comprising a
wiring arrangement electrically connecting the switch
assembly to the motor and accommodating pivoting move-
ment of the switch assembly with the grip about the axis and
relative to the motor.

5. The reciprocating saw of claim 1, wherein the locking
assembly includes a recess defined in one of the body and
the grip and a protrusion supported on an other of the body
and the grip, the protrusion being selectively engageable in
the recess to lock the grip in the pivoted position.

6. The reciprocating saw of claim 1, wherein the locking
assembly includes a first recess and a second recess defined
by one of the body and the grip, wherein an other of the body
and the grip includes a protrusion, and wherein the protru-
sion is selectively engageable in the first recess to lock the
grip in a first pivoted position relative to the body and in the
second recess to lock the grip in a second pivoted position
relative to the body.

7. The reciprocating saw of claim 6, wherein, when the
grip is in the second pivoted position, the hand grip is
oriented at an angle of about 90 degrees relative to the first
pivoted position.

8. The reciprocating saw of claim 1, further comprising a
pivot-limiting assembly for limiting movement of the grip
relative to the body from a first pivoted position beyond a
second pivoted position.

9. The reciprocating saw of claim 1, wherein the grip is
pivotable relative to the body at least about 180 degrees.

10. A reciprocating saw comprising:

a reciprocatable spindle for supporting a saw blade for
reciprocating sawing movement;

a body defining a longitudinal axis and housing a motor
and a drive mechanism driven by the motor, the drive
mechanism selectively driving the spindle, the body
having a forward end supporting the spindle and a
rearward end;

a grip engageable by a hand of an operator, the grip being
connected to the rearward end of the body for pivoting
movement relative to the body about the axis;

a switch assembly operable to electrically connect the
motor to a power source, at least a portion of the switch
assembly being supported on the grip for pivoting
movement with the grip; and

a wiring arrangement electrically connecting the switch
assembly to the motor and accommodating pivoting
movement of the switch assembly with the grip relative
to the motor.

11. The reciprocating saw of claim 10, further comprising

a locking assembly for locking the grip in a pivoted position
relative to the body.

12. The reciprocating saw of claim 11, wherein the

locking assembly includes a recess defined in one of the
body and the grip and a protrusion supported on an other of
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the body and the grip, the protrusion being selectively
engageable in the recess to lock the grip in the pivoted
position.

13. The reciprocating saw of claim 11, wherein the
locking assembly includes a first recess and a second recess
defined by one of the body and the grip, wherein an other of
the body and the grip includes a protrusion, and wherein the
protrusion is selectively engageable in the first recess to lock
the grip in a first pivoted position relative to the body and in
the second recess to lock the grip in a second pivoted
position relative to the body.

14. The reciprocating saw of claim 13, wherein the second
pivoted position is oriented at an angle of at least about 90
degrees with respect to the first pivoted position.

15. The reciprocating saw of claim 10, further comprising
a pivot-limiting assembly for limiting movement of the grip
relative to the body from a first pivoted position beyond a
second pivoted position.

16. The reciprocating saw of claim 10, wherein the grip is
pivotable relative to the body at least about 180 degrees.

17. A method of operating a reciprocating saw, the recip-
rocating saw including a spindle and a body defining a
longitudinal axis and housing a motor and a drive mecha-
nism driven by the motor, the drive mechanism selectively
driving the spindle, the body having a forward end support-
ing the spindle and a rearward end, and a grip pivotably
connected to the rearward end of the body for pivotable
movement about the axis relative to the housing and engage-
able by a hand of an operator, the method comprising the
acts of:

connecting a saw blade to the spindle for sawing a
workpiece;
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positioning the grip in a first pivoted position relative to
the body;

operating the motor to cause reciprocating sawing move-
ment of the saw blade;

pivoting the grip toward a second configuration, in which
the grip is in a second pivoted position relative to the
body; and

operating the motor to cause reciprocating sawing move-

ment of the saw blade.

18. The method of claim 17, wherein the reciprocating
saw includes a locking assembly, the method further com-
prising the act of locking the grip in the second pivoted
position relative to the body.

19. The method of claim 18, wherein the locking assem-
bly includes a recess defined in one of the body and the grip
and a protrusion supported on an other of the body and the
grip, and wherein the act of locking the grip in the second
pivoted position includes selectively engaging the protru-
sion in the recess.

20. The method of claim 17, wherein the reciprocating
saw includes a switch assembly on at least a portion of the
grip, the switch assembly being operable to electrically
connect the motor to a power source, and wherein the act of
pivoting the grip toward the second configuration includes
the act of pivoting the switch assembly with the grip and
relative to the body.

21. The method of claim 17, wherein the act of pivoting
the grip toward the second pivoted position includes pivot-
ing the hand grip at least about 90 degrees about the axis.
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