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(57) A tool with a pivoting head is shown. The tool
includes a locking mechanism that allows the angular
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generally parallel orientation to the axis of rotation of the
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Description

CROSS-REFERENCE TO RELATED PATENT APPLI-
CATIONS

[0001] The present application claims the benefit of
and priority to U.S. Provisional Application No.
63/384,823, filed November 23, 2022, and to U.S. Pro-
visional Application No. 63/374,660, filed September 6,
2022, which are incorporated herein by reference in their
entireties.

BACKGROUND OF THE INVENTION

[0002] The present invention relates generally to the
field of tools. The present invention relates specifically
to a tool, such as a ratcheting wrench, with a pivoting
head.

SUMMARY OF THE INVENTION

[0003] One embodiment of the invention relates to a
driving tool. The driving tool includes a handle, a head,
a workpiece engagement structure, and a ratchet mech-
anism. The handle includes a first flange, a second
flange, and a cavity positioned between the first flange
and the second flange. The head includes a toothed pro-
jection extending toward the handle. The workpiece en-
gagement structure is coupled to the head. The ratchet
mechanism is supported by the head and coupled to the
workpiece engagement structure. The tool further in-
cludes a pivot joint positioned between the handle and
the head. The pivotjointincludes an axle extending along
a pivot axis. The axle rotatably couples the head to the
handle such that the head is pivotable about the pivot
joint to a plurality of angular positions relative to the han-
dle. The tool further includes a locking mechanism posi-
tioned within a cavity in the handle. The locking mecha-
nism includes a sliding switch positioned within the cavity.
The sliding switch includes an actuating surface extend-
ing outward from the handle and configured to be en-
gaged by a user’s finger. The sliding switch further in-
cludes a plurality of teeth facing the toothed projection
of the head. The locking mechanism further includes a
biasing component and a ball. The biasing component
extends in a generally parallel orientation to the pivot axis
and resists movement of the sliding switch. The ball is
positioned between the biasing component and an in-
ward facing surface of the handle. The locking mecha-
nism is moveable between a locked position in which the
angular position of the head relative to the handle is fixed
and an unlocked position in which the head is pivotable
about the axis of rotation.

[0004] Another embodiment of the invention relates to
a driving tool. The driving tool includes a handle, a head,
and a workpiece engagement structure. The handle in-
cludes a first flange, a second flange, and a cavity posi-
tioned between the first flange and the second flange.
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The head includes a toothed projection extending toward
the handle. The workpiece engagement structure is cou-
pled to the head. The driving tool further includes a pivot
joint positioned between the handle and the head such
thatthe head s pivotable about the pivot joint to a plurality
of angular positions relative to the handle. A pivot axis
extends through the pivot joint and is generally perpen-
dicular to a longitudinal axis of the handle. The driving
tool further includes a locking mechanism positioned
within the cavity. The locking mechanism includes a
switch positioned within the cavity. The switch includes
a first actuator extending outward from the handle and
configured to be engaged by a user’s finger and a plurality
of teeth facing the toothed projection of the head. The
locking mechanism further includes a biasing component
and a ball. The biasing component extends in a generally
perpendicular orientation to the longitudinal axis of the
handle the pivot axis and resists movement of the switch.
The ball is positioned between the biasing component
and an inward facing surface of the handle. When the
switch is actuated, the switch is translated along the lon-
gitudinal axis of the handle. when the switch is actuated
toward the head, the biasing component is compressed
such that the switch is moveable until the plurality of teeth
engage the toothed projection of the head.

[0005] Another embodiment of the invention relates to
a driving tool. The driving tool includes a handle, a head,
and a workpiece engagement structure. The handle in-
cludes a first flange, a second flange, and a cavity posi-
tioned between the first flange and the second flange.
The head includes a toothed projection extending toward
the handle. The workpiece engagement structure is cou-
pled to the head. The driving tool further includes a pivot
joint positioned between the handle and the head to ro-
tatably coupled the handle to the head such that the head
is pivotable about the pivot joint to a plurality of angular
positions relative to the handle. A pivot axis extends
through the pivot joint and is generally perpendicular to
a longitudinal axis of the handle. The driving tool further
includes alocking mechanism thatincludes a switch. The
switch includes an actuator extends outward from the
handle and is configured to be engaged by auser’s finger.
The switch further includes a body portion coupled to the
actuator. The body portion includes an upward facing
surface that faces toward the head, a downward facing
surface that faces toward the handle, and a plurality of
teeth on the upward facing surface of the body. The plu-
rality of teeth extend toward the toothed projection of the
head. The body portion furtherincludes alocking channel
that extends in a generally parallel orientation to the pivot
axis. The driving tool further includes a biasing compo-
nent and a ball. The biasing component is configured to
resist movement of the switch. The ball is positioned be-
tween the biasing component and an inward facing sur-
face of the handle. When the switch is actuated, the
switch is translated along the longitudinal axis of the han-
dle.

[0006] Another embodiment relates to a driving tool.
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The tool includes a head, a handle, a workpiece engage-
ment structure, and a ratchet mechanism. The workpiece
engagement structure is coupled to the head. The ratchet
mechanism is supported by the head and coupled to the
workpiece engagement structure. The tool further in-
cludes a pivot joint positioned between the handle and
the head and coupling the head to the body such that
head is rotatable about the pivot joint to a plurality of
angular positions relative to the handle. The tool further
includes a locking mechanism that extends along an axis
of rotation of the head. The locking mechanism includes
a pin coupling the head to the handle, the pin including
an engagement portion and a biasing element that en-
gages the pin and biases the pin along the axis of rotation.
The locking mechanism is moveable between a locked
position in which the biasing element pushes the engage-
ment portion of the pin into engagement with the head
such that the angular position of the head is fixed relative
to the body and an unlocked position in which the head
is pivotable relative to the body. The pin translates along
the axis of rotation into and out of the locked position.
[0007] Additional features and advantages will be set
forth in the detailed description which follows, and, in
part, will be readily apparent to those skilled in the art
from the description or recognized by practicing the em-
bodiments as described in the written description and
claims hereof, as well as the appended drawings. Itis to
be understood thatboth the foregoing general description
and the following detailed description are exemplary.
[0008] The accompanying drawings are included to
provide further understanding and are incorporated in
and constitute a part of this specification. The drawings
illustrate one or more embodiments, and together with
the description serve to explain principles and operation
of the various embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] This application will become more fully under-
stood from the following detailed description, taken in
conjunction with the accompanying figures, wherein like
reference numerals refer to like elements in which:

FIG. 1 is a perspective view of a ratchet wrench with
a pivoting head, according to an exemplary embod-
iment.

FIG. 2 is an exploded view of the ratchet wrench with
the pivoting head of FIG. 1, according to an exem-
plary embodiment.

FIG. 3 is a partially exploded view of the ratchet
wrench of FIG. 1 with the pivoting head removed,
according to an exemplary embodiment.

FIG. 4 is side plan view of the pivoting head of the
ratchet wrench or FIG. 1, according to an exemplary
embodiment.

FIG. 5is a cross-sectional view of the ratchet wrench
with the pivoting head of FIG. 1 with a locking mech-
anism in a locked position, according to an exem-
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plary embodiment.

FIG. 6 is a perspective view of the locking mecha-
nism of the ratchet wrench of FIG. 1 in an unlocked
position, according to an exemplary embodiment.
FIG. 7 is a side perspective view of the locking mech-
anism of the ratchet wrench of FIG. 1 in the unlocked
position with the head pivoted, according to an ex-
emplary embodiment.

FIG. 8 is a side perspective view of the locking mech-
anism of the ratchet wrench of FIG. 1 in the locked
position with the head pivoted, according to an ex-
emplary embodiment.

FIG. 9 is a perspective view of a ratchet wrench with
a pivoting head, according to another exemplary em-
bodiment.

FIG. 10 is a rear perspective view of the pivoting
head of the ratchet wrench of FIG. 9, according to
an exemplary embodiment.

FIG. 11 is an exploded view of the ratchet wrench
with the pivoting head of FIG. 9, according to an ex-
emplary embodiment.

FIG. 12 is an exploded view of a locking mechanism
of the ratchet wrench of FIG. 9, according to an ex-
emplary embodiment.

FIG. 13 is a cross-sectional view of the ratchet
wrench with the pivoting head of FIG. 9 with the lock-
ing mechanism in a locked position, according to an
exemplary embodiment.

FIG. 14 is a cross-sectional view of the ratchet
wrench with the pivoting head of FIG. 9 with the lock-
ing mechanism in a locked position, according to an
exemplary embodiment.

FIG. 15 is a cross-sectional view of the ratchet
wrench with the pivoting head of FIG. 9 with the lock-
ing mechanism in an unlocked position, according
to an exemplary embodiment.

FIG. 16 is a side perspective view of the locking
mechanism of the ratchet wrench of FIG. 9 in the
unlocked position with the head pivoted, according
to an exemplary embodiment.

FIG. 17 is a side perspective view of the locking
mechanism of the ratchet wrench of FIG. 9 in the
locked position with the head pivoted, according to
an exemplary embodiment.

FIG. 18 is a perspective view of a ratchet wrench
with a pivoting head, according to another exemplary
embodiment.

FIG. 19 is a rear perspective view of the pivoting
head of the ratchet wrench of FIG. 18, according to
an exemplary embodiment.

FIG. 20 is an exploded view of the ratchet wrench
with the pivoting head of FIG. 18, according to an
exemplary embodiment.

FIG. 21 is an exploded view of a locking mechanism
of the ratchet wrench of FIG. 18, according to an
exemplary embodiment.

FIG. 22 is a cross-sectional view of the ratchet
wrench with the pivoting head of FIG. 18 with the
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locking mechanism in a locked position, according
to an exemplary embodiment.

FIG. 23 is a cross-sectional view of the ratchet
wrench with the pivoting head of FIG. 18 with the
locking mechanism in an unlocked position, accord-
ing to an exemplary embodiment.

FIG. 24 is a side perspective view of the locking
mechanism of the ratchet wrench of FIG. 18 in the
unlocked position with the head pivoted, according
to an exemplary embodiment.

FIG. 25 is a side perspective view of the locking
mechanism of the ratchet wrench of FIG. 18 in the
locked position with the head pivoted, according to
an exemplary embodiment.

DETAILED DESCRIPTION

[0010] Referring generally to the figures, various em-
bodiments of a tool with a pivoting head and locking
mechanism are shown. As discussed in detail below, Ap-
plicant has designed a locking mechanism for a tool with
a pivoting head that provides for robust locking operating,
increased adjustability in tight spaces and decreased
complexity (i.e., fewer components are necessary). In
contrast to the tool with a pivoting head discussed herein,
tools with pivoting heads typically include locking mech-
anisms positioned on and/or within the body of the tool.
In small or tight spaces this means a user may have dif-
ficulty unlocking and pivoting the head and/or handle to
use the tool. The design discussed here includes a lock-
ing mechanism positioned along an axis of rotation of the
pivoting portion of the tool allowing for use in more con-
fined work environments.

[0011] Referring to FIG. 1, a tool, such as wrench 10,
is shown according to an exemplary embodiment. In the
embodiment shown, wrench 10 is a ratchet wrench in-
cluding a tool body or handle 12, a pivot j oint 14 and a
pivoting portion, shown as head 16. In general, pivot j
oint 14 is located between handle 12 and head 16 and
allows the user to change the angular position of head
16 relative to handle 12.

[0012] Aswill be understood, head 16 includes a work-
piece engagement structure 18 (see e.g., FIG. 2) and a
ratchet mechanism 20. In general workpiece engage-
ment structure 18 may be any structure that allows for
engagement of a workpiece (e.g., a fastener, a bolt, a
nut, etc.), and handle12 acts as a handle and a lever to
apply torque to the workpiece. In specific embodiments,
workpiece engagement structure 18 is an open wrench
head. In other embodiments, workpiece engagement
structure 18 is a variety of other torque applying work-
piece engagement structures, such as a screw driver
head, a post configured to releasably engage a socket,
a closed wrench head, etc.

[0013] As will be generally understood, ratchet mech-
anism 20 is supported within head 16, and coupled to
workpiece engagement structure 18 such that ratchet
mechanism 20 provides ratcheting action to workpiece
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engagement structure 18. In general, ratchet mechanism
20 is a mechanical structure that allows for free or unre-
stricted rotation of handle 12 around workpiece engage-
ment structure 18 in a first direction and allows for re-
stricted or driving rotation of handle 12 around workpiece
engagement structure 18 in a second direction opposite
of the first direction. Wrench 10 may include a selection
mechanism that allows the user to select which rotational
direction provides driving rotation and which provides
free rotation. In a specific embodiment, ratchet mecha-
nism 20 includes a gear structure, one or more pawls
and a biasing component.

[0014] Referring to FIG. 1 and FIG. 2, wrench 10 in-
cludes a pivot j oint 14 that allows the user to adjust the
angular position of head 16 relative to handle 12. Wrench
10 includes flanges or arms 22 and 24 located at an en-
gagement end of handle 12 positioned proximate or ad-
jacent to head 16. Head 16 includes a projection 26 that
is positioned between arms 22 and 24. An axle or pin 28
extends through openings 29 through arms 22 and 24
and through projection 26 such that pin 28 rotatably cou-
ples head 16 to handle 12.

[0015] Wrench 10 includes a locking mechanism 30
that allows the user to selectably and reversibly lock head
16 in a desired angular position relative to the handle 12.
Locking mechanism 30 is moveable between a locked
position in which the angular position of head 16 relative
to handle 12 is fixed and an unlocked position in which
head 16 is pivotable about pivot joint 14.

[0016] In general, locking mechanism 30 includes an
end portion, shown as end cap 32, a biasing component,
shown as spring 34, a channel 36 extending through pro-
jection 26 and pin 28. In general, when a user moves
and/or pushes an actuating end 38 of pin 28, a portion
of pin 28 including external engagement features, shown
as teeth or splines 40 that engage cooperating features,
shown as grooves 42 of channel 36 and/or arm 22 move
to an unlocked position. In the unlocked position, splines
40 disengage from the grooves 42 of channel 36 of head
16, allowing head 16 to freely pivot about pin 28. Then,
when a user releases actuating end 38 of pin 28 spring
34 pushes and/or actuates pin 28 back into to a locked
position. In the locked positioned splines 40 engage the
grooves 42 of channel 36 and/or arm 22 of handle 12,
locking head 16 in the desired angular position.

[0017] Inanother specificembodiment, the locking fea-
tures may be different from splines (i.e., projections). In
a specific embodiment, the pin 28 and splines 40 are
integrally formed from one piece of material. In another
specific embodiment, the pin 28 and splines 40 are inte-
grally formed from one piece of metal material.

[0018] Locking mechanism 30 and specifically pin 28
is positioned and extends along a pivot axis or axis of
rotation 44. Head 16 pivots about axis of rotation 44. The
pin 28 translates and/or moves along the axis of rotation
44 into and out of the locked position and as such, the
axis of translation is the same as the axis of rotation 44.
In a specific embodiment, splines 40 are radially sym-
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metric about the axis of rotation 44. As previously dis-
cussed, Applicant believes positioning the locking mech-
anism along the axis of rotation allows for a robust locking
mechanism with reduced complexity that has improved
functioning in tight spaces because the position allows
for actuating the button and/or end of pin 28 and adjusting
the tool head angle with limited movement of a user's
hand.

[0019] Referring to FIG. 3, a partially exploded per-
spective view of locking mechanism 30 with head 16 re-
moved is shown, according to an exemplary embodi-
ment. A channel 46 extends between opposing openings
29 of the engagement end of handle 12 through arms 22
and 24. An outer portion 48 of channel 46 in arm 22 is
configured to receive end cap 32. An inner portion (i.e.,
adjacent to projection 26 when wrench 10 is assembled)
of channel 46 includes cooperating features, shown as
grooves 50.

[0020] Pin 28 includes a pivot portion 52 positioned
between actuating end 38 and splines 40. Pin 28 further
includes a biasing end 54 opposing actuating end 38.
When wrench 10 and specifically locking mechanism 30
is assembled, biasing end 54 of pin 28 is received with
an internally facing (i.e., toward projection 26 and
grooves 50) recess 56 of end cap 32. Biasing end 54 of
pin 28 includes a channel 58. Channel 58 is configured
to receive spring 34 and extends past splines 40 into the
pivot portion 52 of pin 28 (see e.g., FIG. 5).

[0021] In various specific embodiments, the engage-
ment portion of pin 28 including an outermost surface
with splines 40 has a greater dimension (i.e., distance
from axis of rotation 44 to outermost surface) than an
outer dimension of the pivot portion 52. In a specific em-
bodiment, the outer dimension of pivot portion 52 is great-
er than an outer dimension of biasing end 54 and the
outer dimension of biasing end 54 is greater than an outer
dimension of actuating end 38 of pin 28. In a specific
embodiment, the dimension is a diameter.

[0022] Referringto FIG. 4, a side plan view of head 16
is shown according to an exemplary embodiment. Chan-
nel 36 extends through projection 26 of head 16 along
the axis of rotation 44. Channel 36 includes engagement
features, shown as teeth or splines 43 configured to en-
gage cooperating features, shown as grooves 41 on pin
28 (see e.g., FIG. 3). Splines 43 of channel 36 extend
inward from head 16 toward axis of rotation 44.

[0023] Referring to FIG. 5, a cross-sectional view of
wrench 10 is shown with locking mechanism 30 in a
locked position, according to an exemplary embodiment.
As shown in FIG. 5, when locking mechanism 30 is in
the locked position, splines 40 are engaged with grooves
42 of projection 26 such that head 16 is not pivotable
and/or rotatable and spring 34 is in an uncompressed
state.

[0024] Referring to FIGS. 6-7, perspective views of
wrench 10 are shown with locking mechanism 30 in an
unlocked position, according to an exemplary embodi-
ment. When a user pushes actuating end 38 of pin 28 a
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force is provided as shown by arrow 60. The splines 40
disengage from the grooves 42 of projection 26 and
grooves 50 of arm 22 and the space between pin 28 and
end cap 32 is decreased. In such a position, spring 34 is
compressed within channel 58. With pivot portion 52 po-
sitioned within channel 36 of projection 26, pivot portion
52 is rotatable within projection 26 such that head 16 is
pivotable about axis of rotation 44.

[0025] Referring to FIG. 7, a side perspective view of
the locking mechanism 30 of the wrench 10 in the un-
locked position with the head 16 pivoted is shown ac-
cording to an exemplary embodiment. Ratchet head 16
has been pivoted in a counterclockwise direction shown
by arrow 62 such that the angle between head 16 and
handle 12 has been reduced. Head 16 can similarly be
pivoted in a clockwise direction, shown by arrow 64 such
that the angle between head 16 and handle 12 is in-
creased. In a specific embodiment, head 16 is pivotable
relative to handle 12.

[0026] Referring to FIG. 8, a side perspective view of
the locking mechanism 30 of the wrench 10 in the locked
position with the head 16 pivoted is shown according to
an exemplary embodiment. When a user does not push
actuating end 38 of pin 28, spring 34 which had been
compressed pushes actuating end 38 back toward open-
ing 29 of arm 24. The spring 34 extends along the axis
of rotation 44 between the pin 28 and the end cap 32
such that the spring 34 provides a force that biases the
pin 28 away from the end cap 32 toward engagement
with the head 16. Splines 40 reengage with grooves 42
of channel 36 of projection 26 and/or grooves 50 of chan-
nel 46 of arm 22. This engagement between the channel
36, 46 grooves 42, 50 and the splines 40 of pin 28 locks
the tool head 16 at the selected, pivoted angle.

[0027] Referring to FIGS. 9-15 and as discussed in
greater detail below, Applicant has designed additional
embodiments of a locking mechanism for a tool with a
pivoting head that provides for robust locking operating,
increased adjustability in tight spaces and decreased
complexity (i.e., fewer components are necessary). In
contrast to the tool with a pivoting head discussed herein,
tools with pivoting heads typically include locking mech-
anisms including numerous components that are difficult
and/or expensive to manufacture. In a specific embodi-
ment, the design discussed here includes a locking
mechanism with a slider or button that is a single piece
or component. Further, tools with pivoting heads typically
have problems in small or tight spaces because a user
may have difficulty unlocking and pivoting the head
and/or handle to use the tool. The design discussed here
includes alocking mechanismthat can be easily actuated
allowing for use in more confined work environments. In
a specific embodiment, the slider or button is accessible
from both sides allowing for the tool to be unlocked and
pivoted even in confined spaces.

[0028] Referringto FIG. 9, a tool, such as wrench 110,
is shown according to an exemplary embodiment. In the
embodiment shown, wrench 110 is a combination wrench



9 EP 4 371 708 A1 10

including a tool handle 112, an open wrenchend 113 and
a ratchet head or end 116. Head 116 is formed from a
generally ring-shaped portion of wrench 110 that sur-
rounds and supports workpiece engagement surface
118. Wrench 110 furtherincludes a pivot joint 114 located
between handle 112 and head 116 and allows the user
to change the angular position of head 116 relative to
handle 112. Head 116 includes the workpiece engage-
ment structure 118 (see e.g., FIG. 11) and a ratchet
mechanism 120. Ratchet mechanism 120 is substantially
the same as ratchet mechanism 20 except for the differ-
ences discussed herein. In a specific embodiment, ratch-
etmechanism 120 includes a gear structure, one or more
pawls and one or more biasing components.

[0029] Referring to FIGS. 9-10, wrench 110 and spe-
cifically pivot joint 114 includes flanges or arms 122 and
124 located at an engagement end of handle 112 posi-
tioned proximate or adjacent to head 116. Head 116 in-
cludes a toothed projection 126 that is positioned be-
tween arms 122 and 124. Pivot joint 114 further includes
an axle or fastener 128 extends through openings 129
through arms 122 and 124 and through toothed projec-
tion 126 such that fastener 128 rotatably couples head
116 to handle 112. In a specific embodiment, fastener
128 is socket head cap screw.

[0030] Wrench 110 includes a locking mechanism 130
thatallows the user to selectably and reversibly lock head
116 in a desired angular position relative to the handle
112. Locking mechanism 130 is moveable between a
locked position in which the angular position of head 116
relative to handle 112 is fixed and an unlocked position
in which head 116 is pivotable about pivot joint 114. Lock-
ing mechanism 130 is controlled by a switching device
or actuator, shown as sliding switch 138. In a specific
embodiment, sliding switch 138 is a single component.
In another specific embodiment, sliding switch 138 is in-
tegrally formed from one piece of material. In other words,
sliding switch 138 is a single, integral component. In var-
ious embodiment, sliding switch 138 is formed from a
metal material or a polymer material. Sliding switch 138
can be accessed and/or actuated on at least one side of
handle 112. In a specific embodiment, sliding switch 138
can be actuated or accessed from both sides (i.e., upper
and lower sides) of handle 112 allowing for use of locking
mechanism 130 and pivotable head 116 in tight or con-
fined spaces.

[0031] Referring to FIG. 11, an exploded view of
wrench 110 is shown according to an exemplary embod-
iment. Locking mechanism 130 includes sliding switch
138, a biasing component, shown as spring 134, toothed
projection 126, and a ball 164. Fastener 128 is positioned
and extends along a pivot axis or axis of rotation 144.
Head 116 pivots about pivot axis 144. Fastener 128 in-
cludes a pivot portion 148 positioned between a threaded
end 140 and a socket cap end 142. When wrench 110
is assembled, threaded end 140 of fastener 128 is re-
ceived with a channel 146 extending through arm 122.
Channel 146 includes threading to couple fastener 128
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to handle 112. As head 116 is pivoted, a channel 136
extending through toothed projection rotates or moves
relative to pivot portion 148 of fastener 128.

[0032] Referring to FIGS. 12-13, details of locking
mechanism 130 of wrench 110 are shown, according to
an exemplary embodiment. In general, locking mecha-
nism 130 is at least partially positioned within a cavity
132inhandle 112. Cavity 132is positioned between arms
122 and 124. Sliding switch 138 includes an actuating
surface 150 extending outward from handle 112 and con-
figured to be pushed and/or engaged by a user’s finger.
In a specific embodiment, sliding switch 138 includes a
second, opposing actuating surface 152 that extends out-
ward from an opposing side of handle 112 from actuating
surface 150 such that locking mechanism 130 can be
accessed from either side of handle 112.

[0033] Abody portion 154 of sliding switch 138 extends
between and connects opposing actuating surfaces 150,
152. Body portion 154 includes an engagement portion
156 with a plurality of teeth 158. The plurality of teeth 158
extend toward and/or face toothed projection 126 and
the plurality of teeth 160 on the toothed projection 126.
[0034] Body portion 154 further includes a locking
channel 162 that extends in a generally parallel orienta-
tion (i.e., parallel plus or minus 10 degrees) to pivot axis
144. When locking mechanism 130 is assembled, spring
134 is positioned within locking channel 162 and extends
in a generally parallel (i.e., parallel plus or minus 10 de-
grees) orientation to pivot axis 144. Ball 164 is at least
partially received within locking channel 162 and config-
ured to engage an end of spring 134 and a surface of
handle 112. Specifically, at least one of arms 122 and
124 includes an inward facing surface 161 (i.e., facing
longitudinal axis 174). Inward facing surface 161 includes
afirst or upper recess 163 and a second or lower recess
165. First recess 163 is positioned between head 116
and second recess 165. First and second recesses 163,
165 are configured to receive and engage ball 164. In
other words, first and second recesses 163, 165 receive
ball 164 such that first and second recesses 163, 165
resist movement of ball 164 and therefore resist move-
ment of sliding switch 138.

[0035] In general, when wrench 110 is in an unlocked
position and a user moves and/or pushes sliding switch
138 in a first, forward direction (i.e., towards head 116),
ball 164 moves out of second recess 165 compressing
spring 134 until ball 164 engages first recess 163 which
allows spring 134 to expand and/or uncompress. When
ball 164 is positioned within first recess 163, the plurality
of teeth 158 of sliding switch 138 are positioned such that
the teeth 158 engage with teeth 160 of toothed projection
126, locking or fixing head 116 in place. The firstdirection
is generally perpendicular (i.e., 90 degrees plus or minus
10 degrees) to pivot axis 144.

[0036] When a user wants to pivot head 116, sliding
switch 138 is moved in a second, rearward direction (i.e.,
away from head 116) opposite of the first direction. When
sliding switch 138 is moved in the second direction, ball
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164 moves out of first recess 163 compressing spring
134 until ball 164 engages second recess 165 which
holds the sliding switch 138 in place (i.e., resists move-
ment of sliding switch 138). In such a position, there is a
gap or space between the plurality of teeth 158 of sliding
switch 138 and the plurality of teeth 160 of toothed pro-
jection 126 such that head 116 is unlocked and pivotable.
[0037] Referringto FIGS. 14-15, cross-sectional views
of wrench 110 are shown with locking mechanism 130
in a locked position and an unlocked position, according
to an exemplary embodiment. As shown in FIG. 14, when
locking mechanism 130 is in the locked position, teeth
158 are engaged with grooves between teeth 160 of
toothed projection 126 such that head 116 is not pivotable
and/or rotatable and spring 134 is in an uncompressed
or extended state meaning sliding switch 138 is in a fixed
position. Sliding switch 138 is moveable along a longitu-
dinal axis 174 of wrench 110.

[0038] Sliding switch 138 further includes a recessed
section 166. In various specific embodiments, sliding
switch 138 includes a pair of recessed sections 166. Each
recessed section 166 is positioned between an actuating
surface 150, 152 and body portion 154. Handle 112 in-
cludes a projected portion 168 extending toward head
116, the projected portion 168 at least partially defines
cavity 132. In various specific embodiments, handle 112
includes a pair or projected portions 168. Projected por-
tion 168 extends between and connects flanges 122 and
124.

[0039] Handle 112 further includes a middle portion
169 recessed relative to projected portion 168. Middle
portion 169 of handle 112 includes an upward facing (i.e.,
towards head 116) surface 170 thatopposes a downward
facing (i.e., towards handle 112) surface 172 of sliding
switch 138 and/or body portion 154. When sliding switch
138 isin alocked position, a gap or space exists between
downward facing surface 172 and upward facing surface
170 of handle 112.

[0040] When sliding switch 138 is actuated in the first
or second direction, sliding switch 138 is translated along
the longitudinal axis 174 of handle 112. As shown in FIG.
15, when locking mechanism 130 is in the unlocked po-
sition, teeth 158 are disengaged and/or spaced from the
teeth 160 of toothed projection 126 such that head 116
is pivotable and/or rotatable and spring 134 is in an un-
compressed or extended state meaning (i.e., sliding
switch 138 isin a fixed position). In the unlocked position,
projected portion 168 of handle is positioned within re-
cesses 166 of sliding switch 138 such that the gap or
space between downward facing surface 172 and up-
ward facing surface 170 is reduced and/or removed.
[0041] Referring to FIGS. 16-17, side perspective
views of the locking mechanism 130 of wrench 110 in
the unlocked position (see e.g., FIG. 16) and the locked
position (see e.g., FIG. 17) with the head 116 pivoted is
shown according to an exemplary embodiment. Head
116 has been pivoted in a counterclockwise direction
shown by arrow 176 such that the angle between head
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116 and handle 112 has been reduced. Head 116 can
similarly be pivoted in a clockwise direction, shown by
arrow 178 such that the angle between head 116 and
handle 112 is increased.

[0042] When locking mechanism 130 is moving be-
tween the unlocked position and the locked position
spring 134 is compressed within locking channel 162. In
other words, when ball 164 moves out of one of the first
or second recess 163, 165, spring 134 is compressed
until ball 164 is repositioned in the other of the first and
second recesses 163, 165.

[0043] Referring to FIG. 18, a tool, such as wrench
210, is shown according to an exemplary embodiment.
Wrench 210 is substantially the same as wrench 110
except for the differences discussed herein. Applicant
has designed a locking mechanism for a tool with a piv-
oting head that provides for secure locking (i.e., de-
creased likelihood of accidental actuation). In contrast to
the tool with a pivoting head discussed herein, tools with
pivoting heads typically include locking mechanisms that
may be accidentally actuated (e.g., by bumping a switch,
etc.). Applicantbelieves using a design with a push button
switch and a receiver configured to engage the push but-
ton switch reduces the likelihood of accidentally actuating
and unlocking the pivot head because the design dis-
cussed herein requires pushing the button downward and
then sliding the button forward and/or pulling the button
backward to lock and/or unlock the pivot head.

[0044] Referring to FIGS. 18-19, wrench 210 includes
alocking mechanism 230 that allows the user to selecta-
bly and reversibly lock head 216 in a desired angular
position relative to the handle 212. Locking mechanism
230 is moveable between a locked position in which the
angular position of head 216 relative to handle 212 is
fixed and an unlocked position in which head 216 is piv-
otable about pivot joint 214. Locking mechanism 230 is
controlled by a switching device or actuator, shown as
push button switch 238. As will be described in greater
detail below, push button switch 238 includes a receiver
250 that engages head 216 and specifically toothed pro-
jection 226. Push button switch 238 can be accessed
and/or actuated on one side of handle 212.

[0045] Referring to FIG. 20, an exploded view of
wrench 210 is shown according to an exemplary embod-
iment. Locking mechanism 230 includes push button
switch 238, a biasing component, shown as spring 234,
toothed projection 226, and the receiver 250. Receiver
250 includes an open section 251 facing push button
switch 238 and sized to receive a portion of push button
switch 238.

[0046] Handle 212includes an outer surface 252. Out-
er surface 252 includes a first pair of opposing notches
254 and a second pair of opposing notches 256. The first
pair of opposing notches 254 are positioned between the
second pair of opposing notches 256 and head 216. Each
pair of opposing notches 254, 256 are positioned on op-
posite sides of cavity 232 from the opposing notch (i.e.,
one of each notch 254, 256 is positioned on each side
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of cavity 232).

[0047] Referring to FIG. 21, details of locking mecha-
nism 230 of wrench 210 are shown, according to an ex-
emplary embodiment. In general, locking mechanism
230 is at least partially positioned within a cavity 232 in
handle 212. Push button switch 238 includes an actuating
surface 262 extending outward relative to handle 212
and configured to be pushed and/or engaged by a user’s
finger. In a specific embodiment, actuating surface 262
is a planar or flat surface. Push button switch 238 further
includes a body or engagement portion 264 that is posi-
tioned within receiver 250 when push button switch 238
is assembled. Spring 234 extends between and engages
body portion 264 and an inner surface of open section
251 of receiver 250. In a specific embodiment, push but-
ton switch 238 includes a channel 276 that receives a
portion of spring 234. Push button switch 238 further in-
cludes opposing projections 266. Opposing projections
266 extend in a generally parallel (i.e., parallel plus or
minus 10 degrees) direction to pivot axis 244. Each of
the opposing projections 266 is sized and/or configured
to engage with the first pair of opposing notches 254
and/or the second pair of opposing notches 256 to hold
or secure push button switch 238 in place relative to han-
dle 212.

[0048] In general, when wrench 210 is in an unlocked
position and a user pushes downward (i.e., toward outer
surface 252) on push button switch 238, spring 234 is
compressed and opposing projections 266 move down-
ward from an engaged position with the second pair of
opposing notches 256 to a disengaged position. A user
can then move (i.e., translate) push button switch 238 in
a first, forward direction (i.e., towards head 216), until
opposing projections 266 are aligned with the first pair
of opposing notches 254. A user can then release push
button switch 238 which allows spring 134 to expand and
opposing projections 266 are positioned such that the
opposing projections engage with the first pair of oppos-
ing notches 254, locking or fixing push button switch 238
in place. In such a position, there is no gap or space
between a plurality of teeth 258 on an engagement por-
tion 257 of push button switch 238 and the plurality of
teeth 260 of toothed projection 226, locking or fixing head
216 in place relative to handle 212. The first direction is
generally perpendicular (i.e., 90 degrees plus or minus
10 degrees) to pivot axis 244.

[0049] When a user wants to pivothead 216, push but-
ton switch 238 can be compressed or pushed downward
(i.e., toward outer surface 252) such that push button
switch 238 can then be moved in a second, rearward
direction (i.e., away from head 216) opposite of the first
direction. When push button switch 238 is moved in the
second direction, opposing projections 266 move from
being aligned with the first pair of opposing notches 254
until opposing projections 266 are aligned with the sec-
ond pair of opposing notches 256 that engage opposing
projections 266 and/or push button switch 238 such that
push button switch 238 is fixed and head 216 is rotatable.
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In such a position, there is a gap or space between the
plurality of teeth 258 on engagement portion 257 of push
button switch 238 and the plurality of teeth 260 of toothed
projection 226 (i.e., no engagement).

[0050] Referringto FIGS. 22-23, cross-sectional views
of wrench 210 are shown with locking mechanism 230
in a locked position and an unlocked position, according
to an exemplary embodiment. As shown in FIG. 22, when
locking mechanism 230 is in the locked position, teeth
258 are engaged with grooves between teeth 260 of
toothed projection 226 such thathead 216 is not pivotable
and/or rotatable and spring 234 is in an uncompressed
or extended state meaning push button switch 238 is in
a fixed position due to engagement with the first pair of
opposing notches 254.

[0051] Handle 212 and specifically cavity 232 includes
projected portion 268 toward head 216. Handle 212 fur-
ther includes a middle portion 269 recessed relative to
projected portion 268. Middle portion 269 of handle 212
includes an upward facing (i.e., towards head 216) sur-
face 270 that opposes a downward facing (i.e., towards
handle 212) surface 272 of push button switch 238 and
specifically receiver 250. When push button switch 238
is in a locked position, a gap or space exists between
downward facing surface 272 and upward facing surface
270.

[0052] When push button switch 238 is actuated in the
first or second direction, push button switch 238 is trans-
lated along the longitudinal axis 274 of handle 212. As
shown in FIG. 23, when locking mechanism 230 is in the
unlocked position, teeth 258 are disengaged and/or
spaced from the teeth 260 of toothed projection 226 such
that head 216 is pivotable and/or rotatable and spring
234 is in an uncompressed or extended state meaning
push button switch 238 is in a fixed position. In the un-
locked position, at least a portion of receiver 250 is po-
sitioned within middle portion 269 of handle 212 such
that the gap or space between downward facing surface
272 and upward facing surface 270 is reduced and/or
removed.

[0053] Referring to FIGS. 24-25, side perspective
views of the locking mechanism 230 of wrench 210 in
the unlocked position (see e.g., FIG. 24) and the locked
position (see e.g., FIG. 25) with the head 216 pivoted, is
shown according to an exemplary embodiment. Ratchet
head 216 has been pivoted in a counterclockwise direc-
tion shown by arrow 278 such that the angle between
head 216 and handle 212 has been reduced. Head 216
can similarly be pivoted in a clockwise direction, shown
by arrow 280 such that the angle between head 216 and
handle 212 is increased.

[0054] Itshould be understood thatwhile the disclosure
herein relates primarily to ratchet wrenches, the locking
member embodiments discussed herein can be used
with a variety of tools with pivoting heads or other por-
tions, such as handles.

[0055] Itshould be understood thatthe figuresillustrate
the exemplary embodiments in detail, and it should be
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understood that the present application is not limited to
the details or methodology set forth in the description or
illustrated in the figures. It should also be understood that
the terminology is for the purpose of description only and
should not be regarded as limiting.

[0056] Further modifications and alternative embodi-
ments of various aspects of the invention will be apparent
to those skilled in the art in view of this description. Ac-
cordingly, this description is to be construed as illustrative
only. The construction and arrangements, shown in the
various exemplary embodiments, are illustrative only. Al-
though only a few embodiments have been described in
detail in this disclosure, many modifications are possible
(e.g., variations in sizes, dimensions, structures, shapes
and proportions of the various elements, values of pa-
rameters, mounting arrangements, use of materials,
colors, orientations, etc.) without materially departing
from the novel teachings and advantages of the subject
matter described herein. Some elements shown as inte-
grally formed may be constructed of multiple parts or el-
ements, the position of elements may be reversed or oth-
erwise varied, and the nature or number of discrete ele-
ments or positions may be altered or varied. The order
or sequence of any process, logical algorithm, or method
steps may be varied or re-sequenced according to alter-
native embodiments. Other substitutions, modifications,
changes and omissions may also be made in the design,
operating conditions and arrangement of the various ex-
emplary embodiments without departing from the scope
of the present invention.

[0057] Unless otherwise expressly stated, it is in no
way intended that any method set forth herein be con-
strued as requiring that its steps be performed in a spe-
cific order. Accordingly, where a method claim does not
actually recite an order to be followed by its steps or it is
not otherwise specifically stated in the claims or descrip-
tions that the steps are to be limited to a specific order,
it is in no way intended that any particular order be in-
ferred. In addition, as used herein, the article "a" is in-
tended to include one or more component or element,
and is notintended to be construed as meaning only one.
As used herein, "rigidly coupled" refers to two compo-
nents being coupled in a manner such that the compo-
nents move together in a fixed positional relationship
when acted upon by a force.

[0058] For purposes of this disclosure, the term "cou-
pled" means the joining of two components directly or
indirectly to one another. Such joining may be stationary
in nature or movable in nature. Such joining may be
achieved with the two members and any additional inter-
mediate members being integrally formed as a single uni-
tary body with one another or with the two members or
the two members and any additional member being at-
tached to one another. Such joining may be permanent
in nature or alternatively may be removable or releasable
in nature.

[0059] While the current application recites particular
combinations of features in the claims appended hereto,
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various embodiments of the invention relate to any com-
bination of any of the features described herein whether
or not such combination is currently claimed, and any
such combination of features may be claimed in this or
future applications. Any of the features, elements, or
components of any of the exemplary embodiments dis-
cussed above may be used alone or in combination with
any of the features, elements, or components of any of
the other embodiments discussed above.

Claims
1. A driving tool, comprising:
a handle comprising:

a first flange;

a second flange; and

a cavity positioned between the first flange
and the second flange;

a head, the head including a toothed projection
extending toward the handle;

a workpiece engagement structure coupled to
the head;

aratchet mechanism supported by the head and
coupled to the workpiece engagement structure;
a pivot joint positioned between the handle and
the head, the pivot joint comprising:

an axle extending along a pivot axis, the axle
rotatably coupling the head to the handle such
that the head is pivotable about the pivot joint to
a plurality of angular positions relative to the
handle; and

a locking mechanism positioned within the cav-
ity, the locking mechanism comprising:

a sliding switch positioned within the cavity,
the sliding switch comprising:

an actuating surface extending out-
ward from the handle and configured to
be engaged by a user’s finger; and

a plurality of teeth facing the toothed
projection of the head;

a biasing component extending in a gener-
ally parallel orientation to the pivot axis, the
biasing component resisting movement of
the sliding switch; and

a ball positioned between the biasing com-
ponent and an inward facing surface of the
handle;

wherein the locking mechanismis moveable be-
tween a locked position in which the angular po-
sition of the head relative to the handle is fixed
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and an unlocked position in which the head is
pivotable about the pivot joint.

2. Thedriving tool of claim 1, the sliding switch further
comprising a second, opposing actuating surface
that extends outward from an opposing side of han-
dle from the actuating surface such that locking
mechanism is accessible from either side of the han-
dle.

3. Thedriving tool of claim 2, the sliding switch further
comprising a body portion extending between and
connecting the actuating surface and the second ac-
tuating surface.

4. Thedriving tool of claim 3, wherein the body portion
comprises a locking channel extending in a generally
parallel orientation to the pivot axis.

5. Thedriving tool of claim 1, wherein the inward facing
surface of the handle is positioned on the first flange.

6. The driving tool of claim 1, further comprising a first
recess and a second recess, wherein the first recess
is positioned between the second recess and the
head.

7. The driving tool of claim 6, wherein the first recess
and second recess are configured to engage the ball
and resist movement of the ball.

8. The driving tool of claim 6, wherein the first recess
and second recess are configured to receive the ball
and resist movement of the sliding switch.

9. Thedriving tool of claim 1, wherein the sliding switch
is a single, integral component.

10. A driving tool comprising:
a handle comprising:

a first flange;

a second flange; and

a cavity positioned between the first flange
and the second flange;

a head, the head including a toothed projection
extending toward the handle;

a workpiece engagement structure coupled to
the head;

a pivot joint positioned between the handle and
the head to rotatably couple the head to the han-
dle such that the head is pivotable about the
pivot joint to a plurality of angular positions rel-
ative to the handle;

a pivot axis extending through the pivot joint, the
pivot axis generally perpendicular to a longitu-
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10

1.

12.

13.

14.

15.

dinal axis of the handle; and
a locking mechanism positioned within the cav-
ity, the locking mechanism comprising:

a switch positioned within the cavity, the
switch comprising:

a first actuator extending outward from
the handle and configured to be en-
gaged by a user’s finger; and

a plurality of teeth facing the toothed
projection of the head;

a biasing component extending in a gener-
ally perpendicular orientation to the longitu-
dinal axis of the handle, the biasing compo-
nent resisting movement of the switch; and
a ball positioned between the biasing com-
ponent and an inward facing surface of the
handle;

wherein, when the switch is actuated, the
switch is translated along the longitudinal
axis of the handle;

wherein, when the switch is actuated toward
the head, the biasing component is com-
pressed such that the switch is moveable
untilthe plurality of teeth engage the toothed
projection of the head.

The driving tool of claim 10, wherein, when the switch
is actuated toward the handle, the biasing compo-
nentis compressed such that the switch is moveable
until the switch engages an upward facing surface
of the cavity.

The driving tool of claim 10, the switch further com-
prising a second, opposing actuator that extends out-
ward from an opposing side of the handle from the
first actuator.

The driving tool of claim 10, wherein, when the lock-
ing mechanism is in an unlocked position, the plu-
rality of teeth are disengaged from the toothed pro-
jection of the head and the biasing component is in
an uncompressed state.

The driving tool of claim 10, wherein, when the lock-
ing mechanism is in a locked position, the plurality
of teeth are engaged with the toothed projection of
the head and the biasing component is in an uncom-
pressed state.

The driving tool of claim 11, wherein the inward fac-
ing surface of the handle is positioned on one of the
first flange and the second flange, and wherein the
inward facing surface includes a first recess and a
second recess.
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16. The driving tool of claim 15, wherein the first recess axis of the handle.
and the second recess are configured to receive the
ball and resist movement of the ball. 18. The driving tool of claim 17, the switch further com-
prising a recessed section positioned between the
actuator and the body portion, the recessed section

facing toward the handle.

17. A driving tool comprising: 5

a handle comprising:
19. The driving tool of claim 18, the handle further com-

a first flange; prising:

a second flange; and 10

a cavity positioned between the first flange a projected portion extending toward the head;
and the second flange; and

a middle portion recessed relative to the project-

a head, the head including a toothed projection
extending toward the handle;

a workpiece engagement structure coupled to
the head;

a pivot joint positioned between the handle and
the head to rotatably couple the head to the han-

15

ed portion, the middle portion including an up-
ward facing surface that opposes the downward
facing surface of the body portion;

wherein the projected portion of handle is posi-
tionable within the recessed section of the switch
when the plurality of teeth are disengaged from

dle such that the head is pivotable about the 20
pivot joint to a plurality of angular positions rel-
ative to the handle;

a pivot axis extending through the pivot joint, the
pivot axis generally perpendicular to a longitu-

the toothed projection of the head.

20. The driving tool of claim of 17, wherein the biasing
component extends in a generally perpendicular ori-
entation to the longitudinal axis of the handle.

dinal axis of the handle; and 25
a locking mechanism, the locking mechanism
comprising:

a switch, the switch comprising:

30
an actuator extending outward from the
handle and configured to be engaged
by a user’s finger; and
a body portion coupled to the actuator,
the body portion comprising: 35

an upward facing surface, the up-
ward facing surface facing toward

the head;

a downward facing surface, the 40
downward facing surface facing to-
ward the handle;

a plurality of teeth on the upward
facing surface of the body portion,

the plurality of teeth extending to- 45
ward the toothed projection of the
head; and

a locking channel extending in a
generally parallel orientation to the
pivot axis; 50

a biasing component configured to resists
movement of the switch; and

a ball positioned between the biasing com-
ponent and an inward facing surface of the 55
handle;

wherein, when the switch is actuated, the
switch is translated along the longitudinal

1"
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