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(54) NUT RUNNER ACCESSORY FOR POWER TOOL

(57) A nut runner accessory for a power-driven tool is
provided. The nut runner accessory can include a gear
assembly received in a housing. The gear assembly
transfers an externally generated force to a driver head
of the nut runner accessory. The nut runner accessory
can include an alignment device that can be automati-
cally or manually operated to align an open ended slot of

the gear assembly and driver head with an open ended
slot of the housing. The alignment of respective open end
portions of the open ended slots defined by the gear
assembly, driver head, and housing allows a nut/-
threaded rod to be inserted into and removed from an
engagement portion of the nut runner accessory.
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Description

FIELD

[0001] This relates to a nut runner accessory for a
power-driven tool, e.g., a rotary power tool such as a
drill, a drill/driver, or an impact driver.

BACKGROUND

[0002] Manualmovement of a nut alonga threaded rod
may be time consuming and fatiguing, whether by hand
or with the assistance of a manually operated hand tool.
In some situations, a condition of the threaded rod and/or
the nut due to, for example, debris, rust, paint, and other
types of degradation may complicate the threaded en-
gagement of the nut and rod and/ormanualmovement of
the nut along the threaded rod. Installation environments
having limited access and/or workspace may preclude
the use of hand tools, such as a wrench, to assist in the
movement of the nut along the threaded rod. An acces-
sory tool that can be coupled to existing power-driven
tools to facilitate themovement of a nut along a threaded
rod may provide time savings, may reduce user fatigue,
and may provide for a more secure coupling of elements
by the threaded rod and nut.

SUMMARY

[0003] The present invention provides a nut runner
accessory for a power-driven tool as defined in the ap-
pended claims.
[0004] In some aspects, the techniques described
herein relate to a nut runner accessory for a power-driven
tool, the nut runner accessory including: a housing in-
cluding an open ended slot at a first end portion of the
housing; a gear assembly received in the housing; an
input shaft coupledat a secondendportionof thehousing
and configured to transmit a rotary force from a power-
driven tool to an input gear of the gear assembly; a driver
head provided at an output gear of the gear assembly at
the first end portion of the housing, the driver head being
configured to rotate together with the output gear in
response to rotation of the input gear, wherein the output
gear and the driver head define an open ended slot
corresponding to the open ended slot formed at the first
end portion of the housing; and an alignment device
coupled in the housing and configured to selectively
engage the gear assembly as the input gear and the
output gear rotate in response to the rotary force from
the input shaft, wherein, in response to an external ma-
nipulation of the alignment device during rotation of the
input gear and the output gear, the alignment device is
configured to engage the gear assembly and restrict
further rotation of the input gear and the output gear, with
respective open end portions of the open ended slot
defined by the driver head and output gear and the open
ended slot at the first end portion of the housing in an

aligned position.
[0005] The alignment device may include a button
assembly that is manipulatable from an exterior of the
housing. The button assembly may include: a support
frame coupled to the housing; a button movably posi-
tioned in an open portion of the support frame; a pin
having a first end portion coupled to the button, and a
second end portion that selectively engages a recess in
one of the input gear or the output gear to restrict rotation
of the input gear and the output gear.
[0006] The second end portion of the pin may be con-
figured tobeengaged in the recess and to restrict rotation
of the input gear and the output gear in response to a
depression of the button as the input gear and the output
gear rotate in response to the rotary force transmitted
from the input shaft andaposition of the recess is brought
into alignmentwith a position of the secondend portion of
the pin.
[0007] A position of the recess may be indexed with a
position of the open ended slot defined by the driver head
andoutputgear, such thatengagementof thesecondend
portion of the pin in the recess aligns the open ended slot
defined by the driver head and the output gear with the
open ended slot defined at the first end portion of the
housing.
[0008] A shoulder portion of the support frame may be
fixed to the housing and extend across a portion of the
support frameat thesecondendportionof thepin,withan
opening formed in the shoulder portion corresponding to
the second end portion of the pin.
[0009] In response to depression of the button, the
second end portion of the pin may extend through the
opening in the shoulder portion to engage the recess as
the recess as the input gear and the output gear rotate
and a position of the recess is aligned with a position of
the second end portion of the pin.
[0010] The nut runner accessory may further include a
biasing member positioned around an intermediate por-
tion of the pin, with a first end portion of the biasing
member abutting the button, and the second end portion
of the biasing member abutting a portion of the support
frame,wherein thebiasingmember biases thebutton to a
disengaged position, and is compressed in response to
depression of the button.
[0011] The open ended slot at the first end portion of
the housing may be stationary, and the open ended slot
definedby the driver head and the output gearmay rotate
in response to the rotary force transmitted from the input
shaft to the gear assembly. An aligned position of re-
spective open end portions of the open ended slot at the
first end portion of the housing and the open ended slot
defined by the driver head and the output gear may
provide for insertion of a threaded rod and nut into an
engagement portion of the nut runner accessory, and for
removal of the threaded rod and nut from the engage-
ment portion of the nut runner accessory.
[0012] In some aspects, the techniques described
herein relate to a nut runner accessory for a power-driven
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tool, the nut runner accessory including: a housing in-
cluding an open ended slot at a first end portion of the
housing; a gear assembly received in the housing; an
input shaft coupledat a secondendportionof thehousing
and configured to transmit a rotary force from a power-
driven tool to an input gear of the gear assembly; a driver
head provided at an output gear of the gear assembly at
the first end portion of the housing, the driver head being
configured to rotate together with the output gear in
response to rotation of the input gear, wherein the output
gear and the driver head define an open ended slot
corresponding to the open ended slot formed at the first
end portion of the housing; and an alignment knob
coupled to the housing and accessible from an exterior
of the housing, wherein the output gear is configured to
rotate in response to a manual manipulation of the align-
ment knob, and wherein respective open end portions of
theopenendedslot definedby thedriver headandoutput
gear and the openended slot at the first end portion of the
housing are brought into alignment in response to the
manual manipulation of the alignment knob.
[0013] Themanualmanipulation of the alignment knob
may be a rotation of the alignment knob. An amount of
rotation of the alignment knob may correspond to an
amount of rotation of the output gear and driver head.
[0014] Thealignment knobmaybe partially received in
the housing, and partially exposed to the exterior of the
housing through an opening in the housing.
[0015] Thealignment knobmay be fixed to or integrally
formed with the input gear such that the alignment knob
rotates together with the input gear and manipulation of
the alignment knob causes corresponding rotation of the
input gear.
[0016] Thealignment knobmay be fixed to or integrally
formed with the input shaft such that the alignment knob
rotates together with the input shaft and the input gear
coupled to the input shaft, and manipulation of the align-
ment knob causes corresponding rotation of the input
shaft and the input gear coupled to the input shaft.
[0017] Thenut runner accessorymay further include at
least one visual indicator provided on at least one of the
alignment knob or the housing, The at least one visual
indicator may provide a visual indication of alignment of
respective open end portions of the open ended slot
defined by the driver head and output gear and the open
ended slot at the first end portion of the housing.
[0018] Thealignment knobmaybe coupled to the input
shaft at an exterior of the housing.
[0019] In some aspects, the techniques described
herein relate to a nut runner accessory for a power-driven
tool, the nut runner accessory including: a housing in-
cluding an open ended slot at a first end portion of the
housing; a gear assembly received in the housing; an
input shaft coupledat a secondendportionof thehousing
and configured to transmit a rotary force from a power-
driven tool to an input gear of the gear assembly; a driver
head provided at an output gear of the gear assembly at
the first end portion of the housing, the driver head being

configured to rotate together with the output gear in
response to rotation of the input gear, wherein the output
gear and the driver head define an open ended slot
corresponding to the open ended slot formed at the first
end portion of the housing; and an alignment device
coupled to the housing and configured to engage the
gear assembly in response to anexternalmanipulation of
the alignment device, wherein respective open end por-
tions of the open ended slot defined by the driver head
and output gear and the open ended slot at the first end
portion of the housing are brought into alignment in
response to the manipulation of the alignment device.
[0020] The alignment device may include: a support
frame coupled to the housing; a button movably posi-
tioned in an open portion of the support frame; a pin
having a first end portion coupled to the button, and a
second end portion that extends through an opening in a
shoulder portion of the support frame in response to
depression of the button while the input gear and the
output gear rotate in response to the rotary force of the
input shaft, to selectively engage a recess in one of the
input gear or the output gear as a position of the recess is
brought into alignment with the second end portion of the
pin to restrict further rotation of the input gear and the
output gear.
[0021] The position of the recess may be indexed with
a position of the open ended slot defined by the driver
head and output gear, such that engagement of the
second end portion of the pin in the recess aligns the
openendedslot definedby thedriver headand theoutput
gear with the open ended slot defined at the first end
portion of the housing.
[0022] the alignment device may include an alignment
knob coupled to the input gear and accessible from an
exterior of the housing, wherein the output gear is con-
figured to rotate in response to a manual rotation of the
alignment knob, andwherein an amount of rotation of the
alignment knob corresponds to an amount of rotation of
the output gear and the driver head such that respective
open end portions of the open ended slot defined by the
driver head and output gear and the open ended slot at
the first end portion of the housing are brought into
alignment in response to the rotation of the alignment
knob.
[0023] Thealignment knobmaybe partially received in
the housing, and partially exposed to the exterior of the
housing through an opening in the housing.
[0024] The details of one or more implementations are
set forth in the accompanying drawings and the descrip-
tion below. Other features will be apparent from the
description and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

FIG.1A isasideviewof anexamplefirst rotary power
tool for use with an example accessory tool.
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FIG. 1B is a side view of an example second rotary
power tool, illustrating a coupling of an example
accessory tool to the second rotary power tool.

FIG. 1C is a partial side view of the example second
rotary power tool and the example accessory tool
shown in FIG. 1B.

.

FIG. 1D is a perspective view of the example second
rotary power, illustrating the coupling of an example
accessory tool to the example second rotary power
tool.

FIG. 1E is a partial side view of the example second
rotary power tool and the example accessory tool
shown in FIG. 1D.

FIGs. 1F‑1I illustrate example orientations of an
example accessory tool with respect to an example
rotary power tool.

FIG. 2A(1) is a partially exploded top perspective
view of an example nut runner accessory, in accor-
dance with implementations described herein.

FIG. 2A(2) is an assembled top perspective view of
the example nut runner accessory shown in FIG.
2A(1).

FIG. 2B is a bottom perspective view of the example
nut runner accessory shown in FIGs. 2A(1) and
2A(2).

FIG. 2C is an exploded perspective view of the
example nut runner accessory shown in FIGs. 2A
and 2B, in accordance with implementations de-
scribed herein.

FIG. 2D is a bottom view of the example nut runner
accessory shown inFIGs. 2A‑2C, in accordancewith
implementations described herein.

FIG. 2E(1) is a plan view of an example gear assem-
bly of the example nut runner accessory shown in
FIGs. 2A‑2D, illustratinga first operational state of an
example gear assembly of the example nut runner
accessory, in accordance with implementations de-
scribed herein.

FIG. 2E(2) is a plan view of the example gear as-
sembly of the example nut runner accessory shown
in FIGs. 2A‑2D, illustrating a second operation state
of the example gear assembly of the example nut
runner accessory.

FIG. 3A is an assembled perspective view of a nut

runner accessory, in accordance with implementa-
tions described herein.

FIG. 3B is a top plan view of the example nut runner
accessory shown in FIG. 3A.

FIG. 3C is a bottom plan view of the example nut
runner accessory shown in FIG. 3A.

FIGs. 3D and FIG. 3E are exploded perspective
views of the example nut runner accessory shown
in FIGs. 3A‑3C.

FIG. 4A is an assembled perspective view of an
example nut runner accessory, in accordance with
implementations described herein.

FIG. 4B is a bottom plan view of the example nut
runner accessory shown in FIG. 4A.

FIG. 4C is a side view of the example nut runner
accessory shown in FIG. 4A.

FIGs. 4D and FIG. 4E are partially exploded per-
spective views of the nut runner accessory shown in
FIGs. 4A‑4C.

FIGs. 5A and 5B are perspective views of an exam-
ple nut runner tool for a nut runner accessory, in
accordance with implementations described herein.

FIG. 5C is a side view, andFIG. 5D is a top viewof the
example nut runner tool shown in FIG. 5B.

FIGs. 6A and 6B are perspective views of an exam-
ple nut runner accessory, in accordance with imple-
mentations described herein.

FIGs. 6C and 6D are close in views of a driver head
portion of the example nut runner accessory shown
in FIGs. 6A and 6B.

FIG. 6E is an exploded view of the example nut
runner accessory shown in FIGs. 6A and 6B.

FIG. 6F is a plan view of an example gear assembly
of the example nut runner accessory shown in FIGs.
6A and 6B.

FIGs. 7A‑7D illustrate an example insert shown in
FIGs. 6A and 6B.

FIG. 8A is a top perspective view of an example
alignment device, in accordance with implementa-
tions described herein.

FIG.8B isacross-sectional view, takenalong lineL-L
of FIG. 8A, illustrating the example alignment device
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in a disengaged state.

FIG. 8C is a top isometric view, illustrating the ex-
ample nut runner accessory with the example align-
ment device in the disengaged state.

FIG. 8D is a cross-sectional view, taken along line L-
L of FIG. 8A, illustrating the example alignment
device in an engaged state.

FIG. 8E is a top isometric view, illustrating the ex-
ample nut runner accessory with the example align-
ment device in the engaged state.

FIG. 8F illustrates the example nut runner accessory
including the example alignment device shown in
FIG. 8A, coupled to an example brace assembly.

FIG. 9A is a top perspective view of an example
alignment device, in accordance with implementa-
tions described herein.

FIG. 9B is a cross-sectional view, taken along lineM-
M of FIG. 9A.

FIG. 9C is a top view of the example nut runner
shown in FIGs. 9A and 9B.

FIG. 9D illustrates the example nut runner accessory
including the example alignment device shown in
FIGs. 9A‑9C, coupled to an example brace assem-
bly.

FIG. 10A is a first perspective viewof an example nut
runner accessory including an example alignment
device, in accordance with implementations de-
scribed herein.

FIG. 10B is a second perspective view of the exam-
ple nut runner accessory including the example
alignment device shown in FIG. 10A.

FIG. 10C of the example nut runner accessory in-
cluding the example alignment device shown in
FIGs. 10A and 10B.

FIG. 10D is a cross-sectional view, taken along line
N-N of FIG. 10C

FIG. 10E illustrates the example nut runner acces-
sory shown in FIGs. 10A‑10Dcoupled to an example
brace assembly.

FIG. 10F is a cross-sectional view of the coupling of
the example nut runner accessory coupled to the
example brace assembly shown in FIG. 10E.

DETAILED DESCRIPTION

[0026] A nut runner accessory, in accordance with
implementations described herein, can be coupled to a
rotary power-driven power tool, such as, for example, a
drill, a drill/driver, an impact driver, and other such rotary
power-driven tools, to facilitate the movement of the nut
along the threaded rod. The nut runner accessory can
engage the nut, and can move, or spin the nut along the
threaded rod in response to a force applied to the nut
runner accessory by the power-driven tool. A nut runner
accessory, in accordance with implementations de-
scribed herein, can transmit a rotational force from the
power-driven tool to in turn rotate the nut engaged with
the threaded rod, to causemovement of the nut along the
threaded rod in both a first longitudinal direction and a
second longitudinal direction of the threaded rod, based
on a rotational direction of the force transmitted by the
power-driven tool. A nut runner accessory, in accordance
with implementations described herein, may reduce the
time to completeaparticular task involving themovement
of the nut on the threaded rod, thus enhancing utility and
functionality of the power-driven tool to which the nut
runner accessory is coupled. A nut runner accessory, in
accordance with implementations described herein, in-
cludes an indexing feature, or a homing feature, or an
alignment device. In some implementations, the indexing
feature, or homing feature, or alignment device, facili-
tates alignment of an engagement portion, or a working
portion, of the nut runner accessory with the nut on the
threaded rod, to facilitate engagement of the nut runner
accessory with the nut on the threaded rod, and/or to
facilitate disengagement of the nut runner accessory
from the nut on the threaded rod.
[0027] FIG. 1A is a side view of a first example rotary
power-driven tool 100 in the formof a drill or drill/driver for
use with a nut runner accessory. The drill/driver shown in
FIG. 1A includes a chuck assembly 170 that provides for
coupling of output tools and/or accessories to an output
deviceof the tool 100, includinganut runneraccessory, in
accordance with implementations described herein. The
example power-driven tool 100 shown in FIG. 1A in-
cludes a housing 190, in which components such as,
for example, a motor, a transmission, the output assem-
bly (not shown in FIG. 1A) and the like are housed. In
some examples, the transmission transmits a force gen-
erated by the motor to the output tool and/or accessory
coupled at the chuck assembly 170 via the output as-
sembly, to drive the output tool and/or accessory coupled
at the chuck assembly 170 to perform an operation on a
workpiece. The chuck assembly 170 is provided at an
end portion of the housing 190, corresponding to a work-
ing end of the example power-driven tool 100. A trigger
120 for triggering operation of the tool 100 is provided at a
handle portion 195 of the housing 190. One or more
selection devices 180 accessible to a user at the outside
of the housing 190provide for user control of the example
power-driven tool 100. For example, the one or more
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selection devices 180 can be manipulated by the user to
turn the tool 100 on and off, to set an operation mode, to
set an operational speed, an operational direction and
the like.
[0028] FIGs. 1B and 1C are side views of a second
example of a power-driven tool 100’ in the form of an
impact driver for use with an accessory tool, such as one
of the nut runner accessory tools described herein. In
particular, FIGs. 1B and 1C illustrate the coupling of the
example impact driver to a housing of an example ac-
cessory tool 110’. The example power-driven tool 100’, in
the formofan impactdriver in theexampleshown inFIGs.
1B and 1C, includes a tool holder 170’ that provides for
coupling of output tools and/or accessories to an output
device of the power-driven tool 100’, including a nut
runner accessory, in accordance with implementations
described herein. The example power-driven tool 100’
includes a housing 190’, in which components such as,
for example, a motor, a transmission, a rotary impact or
Pott-style impactmechanism (not shown in FIGs. 1A‑1C)
and the like are housed. In someexamples, the transmis-
sion and impact mechanism transmits a rotary impact
force to an output tool and/or accessory tool coupled at
the tool holder 170’ to perform an operation on a work-
piece. The tool holder 170’may comprise a quick-release
hex receptacle and is provided at an end portion of the
housing 190’, corresponding to a working end of the
example power-driven tool 100’. A trigger 120’ for trigger-
ing operation of the tool 100’ is provided at a handle
portion 195’ of the housing 190’. One or more selection
devices 180’ accessible to a user at the outside of the
housing 190’ provide for user control of the example
power-driven tool 100’. For example, the one or more
selection devices 180’ can bemanipulated by the user to
turn the tool 100’ on and off, to set an operation mode, to
set an operational speed, an operational direction and
the like.
[0029] The tool 100’ may be provided with an angled
brace assembly 130’, similar to one of the braces de-
scribed and shown in commonly owned U.S. Provisional
Application No. 63/175,938, filed April 16, 2021, titled
"Power Tool Accessory System with Brace," commonly
ownedU.S. Provisional ApplicationNo. 63/217,874, filed
July 2, 2021, titled "Power Tool Accessory System with
Brace," and commonly owned U.S. Provisional Applica-
tion No. 63/263, 419, filed November 2, 2021, titled
"Power Tool Accessory System with Brace," each of
which is incorporated by reference. The brace assembly
130’ is illustrated in FIG. 1B, simply for purposes of
discussion and illustration. Any of the brace assemblies
described in the aforementioned patent applicationsmay
be applicable.
[0030] The brace assembly 130’ may include a clamp-
ing assembly 140’ configured to be removably and rigidly
attached to a base portion 198’ of the handle portion 195’
of the housing 190’. A collar 132’ is configured to be
coupled to a rear endportionof ahousingof anaccessory
tool 110’ as shown in FIGs. 1B and 1C, such as, for

example, a housing of one of the nut runner accessory
tools described herein. An arm assembly 134’ has a first
end portion 135’ pivotally coupled to the collar 132’ and
an opposite second end portion 137’ coupled to the
clamping assembly 140’. FIG. 1B illustrates the brace
assembly 130’ coupled to the power-driven tool 100’ via
the clamping assembly 140’, and the collar 132’ coupled
between the first end portion 135’ of the arm assembly
134’ and the housing of the example accessory tool 110’.
[0031] FIG. 1C illustrates the example accessory tool
110’ coupled to the example power-driven tool 100’ at the
tool holder 170’. As shown in FIG. 1C, in someexamples,
the housing of the accessory tool 110’ may include an
extension 112’ for coupling of the accessory tool 110’ to
the example power-driven tool 100 shown in FIG. 1A
and/or the example power-driven tool 100’ shown in FIG.
1B. In some examples, the extension 112’ may be sub-
stantially cylindrical. The extension 112’ may include a
coupling portion 114’ between a first flange 116’ and a
second flange 118’. When coupling the brace assembly
130’ to the housing of the example accessory tool 110’,
the collar 132’ may be coupled on the coupling portion
114’ and received between the first flange 116’ and the
second flange 118’ to couple the housing of the acces-
sory tool 110’ to the brace assembly 130’. Further details
of the brace assembly may be found in the aforemen-
tioned patent applications.
[0032] In the example shown in FIGs. 1B and 1C, an
output axis B of the example accessory tool 110’ is
oriented substantially orthogonally an output axis A of
the example power-driven tool 100’ (corresponding to an
input axis of the example accessory tool 110’). FIGs.
1D‑1I illustrate an example in which the example acces-
sory tool 110’ is coupled to the example power-driven tool
100’ such that the output axisBof the example accessory
tool 110’ is oriented substantially in parallel with the out-
put axis A of the example power-driven tool 100’ (and
corresponding input axis of the example accessory tool
110’). In some situations, orientation of the output axis B
of the example accessory tool 110’ substantially in par-
allelwith theoutput axis of thepower-driven tool 100’may
facilitate use of the accessory tool 110’ and enhance user
ergonomics. For example, in a situation in which one of
the nut runner accessory tools described herein is
coupled to the example power-driven tool 100’ in this
manner, alignment of the output axis B of the example
accessory tool 110’ substantially in parallel with the out-
put axis A of the example power-driven tool 100’ may
cause the power-driven tool 100’ (i.e., held by the user) to
move in the direction of a nut being threaded onto a rod,
providing a more ergonomic user experience in this
particular example.
[0033] Features of the example power-driven tool 100’
and the example brace assembly 130’ shown in FIGs.
1D‑1I are substantially similar to the features described
above, and thus further duplicative detailed description
thereof will be omitted.
[0034] In some examples, the brace assembly 130’
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may include an adjustment device 150’. User manipula-
tion of the adjustment device 150’ may provide for ad-
justment of an orientation, for example, a radial orienta-
tion, of the accessory tool 110’ relative to the power-
driven tool 100’. In particular, user manipulation of the
adjustment device 150’ may provide for adjustment of a
radial position of a working portion of the accessory tool
110’. Various example radial orientations of the example
accessory tool 110’ with respect to the example power-
driven tool 100’ are shown in FIGs. 1F‑1I. The examples
shown in FIGs. 1F‑1I are presented in a coupling of the
example accessory tool 110’ to the example power-dri-
ven tool 100’ in which the output axis B of the example
accessory tool 110’ is oriented substantially in parallel
with the output axis A of the example power-driven tool
100’, simply for purposes of discussion and illustration.
The principles described with respect to the adjustment
of the radial orientation of the example accessory tool
110’ may be similarly applied to an arrangement in which
the output axis B of the example accessory tool 110’ is
oriented substantially orthogonally to the output axis A of
the example power-driven tool 100’.Radial adjustment of
themounting position of the example accessory tool 110’
in thismannermay facilitate user access toworkpieces in
differing installation environments, access environ-
ments, and the like.
[0035] FIG. 2A is a first assembled perspective view,
and FIG. 2B is a second assembled perspective view, of
an example nut runner accessory 200, in accordance
with implementations described herein. FIG. 2C is an
exploded perspective view of the example nut runner
accessory 200. FIG. 2D is a plan view (for example, a
bottom plan view in the example orientation shown in
FIG. 2A) of the example nut runner accessory 200. FIG.
2E illustrates an example gear assembly 250 received in
an example housing 210 of the example nut runner
accessory200,withaportionof thehousing210 removed
so that a relative arrangement of gears of the example
gear assembly 250 is visible. The example nut runner
accessory 200 can be coupled to a power-driven tool
such as the example power-driven tool 100 and/or the
example power-driven tool 100’ shown in FIGs. 1A‑1I, to
perform an operation on a workpiece, i.e., to move a nut
along a threaded rod.
[0036] The example nut runner accessory 200 shown
in FIGs. 2A‑2E includes a housing 210 having a first
housing portion 211 and a second housing portion 212.
The example housing 210 (including the example first
housing portion 211 and second housing portion 212)
include a C-shaped contour, allowing the housing 210 to
be positioned relative to an outer circumferential surface
of a threaded rod, for the threading of a nut on the
threaded rod. In some examples, the housing 210 in-
cludes an extension portion (similar to the extension 112’
shown in FIG. 1C and/orFIG. 1E; not shown in FIGs.
2A‑2E) that may facilitate the coupling of the nut runner
accessory 200 to a brace assembly (not shown in FIGs.
2A‑2E). A gear assembly 250 is housed in the housing

210. An input shaft 220 has a first end portion thereof
fixed to the gear assembly 250. A second end portion of
the input shaft 220 is configured to be coupled to the
output assembly of an external source such as the ex-
ample power-driven tool 100, or the example power-
driven tool 100’, or another power-driven tool not expli-
citly shown herein, via, for example, the chuck assembly
170/170’ of the power-driven tool 100/100’.With the input
shaft 220 coupled to the power-driven tool 100/100’ via
the chuck assembly 170/170’, a force generated by the
motor of the power-driven tool 100/100’ can be trans-
mitted to the nut runner accessory 200 so that an opera-
tion can be carried out on a workpiece.
[0037] As shown in FIGs. 2Cand 2E, the example gear
assembly 250 includes an input gear 252 coupled to an
output gear 254 by a pair of idler gears 256 (256A, 256B).
The example output gear 254 has a C-shaped config-
uration, corresponding to the C-shaped contour of the
housing 210, allowing the output gear 254 to be posi-
tioned relative to the outer circumferential surface of the
threaded rod, for the threading of a nut on the threaded
rod. The input shaft 220 may be coupled, for example,
fixedly coupled to the input gear 252. This causes the
inputgear252 to rotate togetherwith the input shaft 220 in
response to a force received from an external source, for
example, generatedby themotor of thepower-driven tool
100/100’ in a coupled state of the nut runner accessory
200 and the power-driven tool 100/100’. For example, as
shown in FIG. 2E(1), the input gear 252 may rotate in a
first rotational direction R1 in response to a first rotational
force transmitted thereto from the motor of the power-
driven tool 100/100’ (for example, in a first operation
mode of the tool 100/100’ that generates a rotational
force in the first rotational direction R1). In response to
rotation of the input gear 252 in the first rotational direc-
tion R1, the idler gears 256 (256A, 256B), which are in
meshed engagement with the input gear 252, rotate in a
second rotational direction R2 (opposite the first rota-
tional direction R1). In response to rotation of the idler
gears 256 (256A, 256B) in the second rotational direction
R2, the output gear 254, which is inmeshed engagement
with the idler gears 256 (256A, 256B), rotates in the first
rotational direction R1. Similarly, as shown in FIG. 2E(2),
the input gear 252 may rotate in the rotational direction
R2 in response to a second rotational force transmitted
thereto from the motor of the power-driven tool 100/100’
(for example, in a second operation mode of the tool
100/100’ that generates a rotational force in the first
rotational direction R2). In response to rotation of the
input gear 252 in the second rotational direction R2, the
idler gears 256 (256A, 256B) rotate in the first rotational
direction R1, and the output gear 254 rotates in the
second rotational directionR2. In some implementations,
the first and second modes of operation of the example
power-driven tool 100maycorrespond tooperation of the
motor of the power-driven tool 100 in a forward direction
and a reverse direction.
[0038] In the example arrangement of gears 252, 254,
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256 of the example gear assembly 250 shown in FIGs.
2A‑2E, a diameter of each of the idler gears 256 is less
than a diameter of the input gear 252, and a diameter of
theoutput gear 254 is larger than thediameter of the input
gear 252, simply for purposes of discussion and illustra-
tion.The input gear252, theoutput gear254, and the idler
gears 256may have other relative sizes and/or combina-
tions of sizes. For example, in some implementations, a
diameter of the output gear 254 may be substantially the
same as a diameter of the input gear 252, resulting in an
approximately 1:1 gear ratio. In the example arrange-
ment shown in FIGs. 2A‑2E, the larger diameter of the
output gear 254 as compared to the smaller diameter of
the input gear 252 causes the output gear 254 to rotate at
a slower rotational speed than the input gear 252. Thus,
the arrangement shown in FIGs. 2A‑2E presents an
example in which a rotational speed of the output gear
254 is reduced compared to the rotational speed of the
input gear 252. In some situations, for example in a
situation in which an output speed of the power-driven
tool 100/100’ is relatively high, this type of output speed
reduction may be beneficial. For example, operation of
the nut runner accessory 200 above an output speed of
the power-driven tool 100/100’ in the form of a drill driver
(i.e., anarrangement inwhichagear ratio is less than1.0)
may result in inconsistent engagement of the nut runner
accessory 200 with a nut to be threaded onto/off of a
threaded rod, unstable operation of the nut runner ac-
cessory 200, and the like. The relative sizes and arrange-
ment of the example gears 252, 254, 256 of the example
gear assembly 250 shown in FIGs. 2C and 2E are pro-
vided for purposes of discussion and illustration. A gear
ratio associatedwith theexample gear assembly 250can
be adjusted by adjusting the relative sizes or number of
teeth of the example gears 252, 254, 256 to, for example,
further reduce a rotational speed of the output gear 254
relative to the input gear 252, or to increase a rotational
speed of the output gear 254 relative to the input gear
252, and the like.
[0039] In the example arrangement shown in FIGs. 2C
and 2E, the example gear assembly 250 includes two
idler gears 256A, 256B in meshed engagement between
the input gear 252 and the output gear 254. In this
manner, at least one of the two idler gears 256A, 256B
will remain in meshed engagement between the input
gear 252 and the output gear 254 as the output gear 254
rotates relative to the idler gears 256A, 256B. For ex-
ample, as the C-shaped output gear 254 rotates, and the
open portion of the C-shaped output gear 254 rotates
past the first idler gear 256A, the second idler gear 256B
maintains its meshed engagement with the output gear
254, so that the output gear 254 continues to be driven.
Similarly, as the output gear 254 rotates, and the open
portion of the C-shaped output gear 254 rotates past the
second idler gear 256B, the first idler gear 256A main-
tains its meshed engagement with the output gear 254,
so that the output gear 254 continues to be driven.
[0040] As shown in FIGs. 2A and 2C, a driver head 270

may be fixed to the output gear 254, to rotate together
with the output gear 254 relative to the housing 210. The
output gear 254, and driver head 270 fixed thereto, may
be retained relative to thehousing210byaplate290.The
plate 290 may be fixed to a bottom surface 255 of the
output gear 254 such that the plate 290 rotates together
with the output gear 254 and the driver head 270, while
alignment of the output gear 254 (and driver head 270
fixed thereto) is maintained relative to the housing 210,
but is allowed to rotate.
[0041] In the example shown in FIG. 2A(1) and 2A(2),
the example driver head 270 is a separate component
from the output gear 254, with a base 279 of the driver
head 270 received in a corresponding receptacle 259
defined in the output gear 254. The driver head 270 may
be fixed to the output gear 254 by, for example, press-
fitting, adhesive, and other fastening methods. In other
implementations, the driver head 270 may be integrally
formed with the output gear 254. In yet other implemen-
tations, the driver head 270 may be removably coupled
with the output gear 254, e.g., by slip fit, friction fit, and/or
a ball detent and recess. The driver head 270 has a C-
shaped contour, corresponding to the C-shaped contour
of the housing 210, the C-shaped contour of the plate
290, and the C-shaped contour of the output gear 254.
The C-shaped contour of the housing 210 (including the
first housing portion 211 and the second housing portion
212), the plate 290, the output gear 254 and the driver
head 270 together define a U-shaped slot 215 of the nut
runner accessory 200. The U-shaped slot 215may allow
the nut runner accessory 200 to be positioned around,
i.e., partially surrounding, a threaded rod and a nut to be
threadedonto/offof the threaded rod. Inparticular, anend
portion 217 of the U-shaped slot 215 may allow the
threaded rod and nut to be inserted into the U-shaped
slot 215 for engagement with the nut runner accessory
200. Similarly, the end portion 217 of the U-shaped slot
215 may allow the threaded rod and nut to be removed
from the U-shaped slot 215 for disengagement from the
nut runner accessory 200.
[0042] Theexampledriver head270shown inFIGs. 2A
and 2C is a multi-sized driver head 270 that can engage
multiple different sizes/configurations of nuts. In particu-
lar, the example driver head 270 shown in FIGs. 2A and
2C is a multi-size hexagonal driver head including two
sets of stepped pockets 271 and 272 extending upward
from the base 279, each facing the open end portion of
the U-shaped slot 215, and each configured to engage a
different size of hexagonal nut. Each pocket may extend
around an entirety of a circumference of the central
opening or may form only a portion of the circumference
about the central opening (e.g., three or four side walls of
a six-sided hex-shape).
[0043] The first stepped pocket 271 is defined by four
side walls 273 and a base wall 275. The four side walls
273 are arranged to define four sides of a hexagonal
shape having a first cross-sectional width. The base wall
275 defines an area on which a corresponding surface of
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a first nut having a first diameter is to be seated, with four
sides of the first nut engaging the four side walls 273 of
the first stepped pocket 271, such that the first nut can be
engaged in the first stepped pocket 271. Similarly, the
second stepped pocket 272 is defined by four side walls
274 and a base wall 276. The four side walls 274 are
arranged to define four sides of a hexagonal shape
having a second cross-sectional width. The base wall
276 defines an area on which a corresponding surface of
a secondnut is to be seated,with four sides of the second
nut engaging the four side walls 274 of the second
stepped pocket 272, such that the second nut can be
engaged in the second stepped pocket 272.
[0044] Due to the stepped nature of the first stepped
pocket 271 and the second stepped pocket 272, the first
cross-sectional width of the first stepped pocket 271 is
greater than the second cross-sectional width of the
second stepped pocket 272. In this manner, the first
stepped pocket 271 is configured to engage the first
nut having a larger size or dimension (i.e., larger dia-
meter) than the nut to be engaged by the second stepped
pocket 272. The steps defined by the relative positioning
of the basewalls 275, 276 of the first and second stepped
pockets 271, 272 seat and retain the respective nut in the
appropriate stepped pocket 271, 272 for the size of the
nut. Thus, the example multi-sized driver head 270
shown in FIGs. 2A and 2C including the first and second
stepped pockets 271, 272 is configured to selectively
receive and engage nuts having different sizes/cross-
sectional widths for threading onto/off of a threaded rod
by the nut runner accessory 200. The ability to receive
and engage nuts having different size(s) and/or cross-
sectional diameters in this manner enhances the utility
and functionality of the nut runner accessory 200 and the
power-driven tool 100/100’ to which the nut runner ac-
cessory 200 is coupled.
[0045] The driver head 270 shown in FIGs. 2A and 2C
is a hexagonal driver head 270 including two stepped
pockets 271, 272 configured to engage two different
sized nuts, simply for purposes of discussion and illus-
tration. In some implementations, the driver head may
include more, or fewer, stepped pockets. In some imple-
mentations, the stepped pockets may have configura-
tions other than the four sidewalled configuration shown.
For example, one or more of the stepped pockets can
includemore, or fewer walls, may be splined and/or have
a starred contour, and the like. In addition, the driver head
could have one or more pockets that have an adjustable
diameter or width, e.g., using an adjustment mechanism
similar to an adjustable head hand wrench.
[0046] As noted above, the example nut runner acces-
sory 200 may be driven by a power-driven tool, such as
the example power-driven tool 100 and/or the example
power-driven tool 100’ described above. In some exam-
ples, an end portion of the input shaft 220 can be coupled
to the output assembly of the power-driven tool 100/100’
via the chuck assembly 170/170’, allowing a force gen-
erated by the motor of the tool 100/100’ to be transmitted

to the gear assembly 250 of the nut runner accessory
200. In some examples, an engagement structure 280
(seeFIGs. 2B‑2D)maybeprovidedon thehousing210of
the nut runner accessory 200, surrounding the input shaft
220. The engagement structure 280 may engage a cor-
responding coupling device provided on the power-dri-
ven tool 100/100’ and/or on an extension device coupled
to the power-driven tool 100/100’. For example, in some
implementations, L-shaped slots 286A, 286B formed on
opposite sides of the engagement structure 280 may be
configured to slidably engage corresponding protrusions
defined on a coupling device and/or an extension device
and/or a holding device provided on or coupled to the
power-driven tool 100/100’ to provide for axial, non-ro-
tatable coupling therebetween. Engagement of the en-
gagement structure 280 in this manner is described in
U.S. Patent Application No. 16/858,896, which is incor-
porated herein by reference in its entirety.
[0047] In the example arrangement shown in FIGs. 2B
and 2C, the engagement structure 280 includes a flange
portion 282 extending outward, for example radially out-
ward, from a cylindrical couplingmember 284. Fasteners
281 may extend through the flange portion 282 and into
the housing 210, to couple the cylindrical coupling mem-
ber 284 to the housing 210. In the example shown in FIG.
2B, a first L-shapedslot 286AandasecondL-shapedslot
286B are formed on a first end portion of the cylindrical
coupling member 284 that is configured to engage or
mate with a corresponding engagement structure or
coupling device on the power-driven tool 100 and/or an
extension device coupled thereto. A second end portion
of the cylindrical coupling member 284 engages a cou-
pling nut 222 and sleeve 224 surrounding a central por-
tion of the input shaft 220, to fix the input shaft 220 to the
engagement structure 280. A radially extending tab 288
is biased in the direction of the arrow C by, for example a
leaf spring (not shown).With the complimentary slots and
protrusions of the engagement structure 280 and the
corresponding coupling device/engagement structure
of the tool 100/100’ engaged, the tab 288 may be biased
into a corresponding recess in the mated coupling devi-
ce/engagement structure. The biasing of the tab 288 into
the recess of the mating coupling device/engagement
structuremay in turn retain the position of the protrusions
of the mated coupling device/engagement structure in
the L-shaped slots 286A, 286B, thus maintaining an
axially aligned, non-rotatably coupling between the en-
gagement structure 280 and the mated coupling devi-
ce/engagement structure.
[0048] In use, a threaded rod can be received, or
positioned in the U-shaped slot 215, and a nut engaged
into one of the two example stepped pockets 271, 272
defined in the driver head 270 of the example nut runner
accessory 200. With the input shaft 220 coupled to the
output assembly of the power-driven tool 100/100’, the
input shaft 220 rotates in response to the force generated
by the motor of the power-driven tool 100/100’. This
causes the output gear 254 and the driver head 270 to
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rotate, thus threading the nut along the threaded rod. A
force of the motor in a first rotational direction causes
corresponding rotation of the driver head 270 and the nut
in the first rotational direction, and movement of the nut
along the threaded rod in a first axial direction.Similarly, a
force of themotor in a second rotational direction causes
corresponding rotation of the driver head 270 and the nut
in the second rotational direction, and movement of the
nut along the threaded rod in a second axial direction.
The U-shaped slot 215 allows the nut runner accessory
200 to move along the axial length of the threaded rod as
the nut is driven in this manner, allowing the nut to be
driven along threaded rods of varying lengths.
[0049] In some situations, depending on a configura-
tion of the driver head, the stepped pockets, installation
position with respect to the housing, rotation speed and
the like, operation of the nut runner accessory may be
affected by a relative position of a center of rotation of the
driver head and a center of mass of the driver head. That
is, in some situations, an offset between the center of
rotation of the driver head and the center of mass of the
driver head may produce vibration during operation, and
may result in inconsistent engagement and/or disen-
gagement of the driver head with a nut to be threaded
onto/off of a threaded rod. Accordingly, in some imple-
mentations, a nut runner accessory, in accordance with
implementations described herein, may include counter-
weighting features. Counterweighting features may
counteract imbalance generated during operation due
to an offset between the center of rotation and the center
of mass of the driver head, thus improving engagement
with the nut to be threaded onto/off of the threaded rod,
and enhancing functionality and utility of the nut runner
accessory and power-driven tool to which it is coupled.
[0050] FIG. 3A is a top assembled perspective view of
a nut runner accessory 300, in accordance with imple-
mentations described herein. FIG. 3B is a top plan view,
and FIG. 3C is a bottom plan view of the example nut
runner accessory 300 shown in FIG. 3A. FIG. 3D is a
partially exploded top perspective view, and FIG. 3E is a
partially exploded bottom perspective view, of the exam-
ple nut runner accessory 300 shown in FIGs. 3A‑3C.
[0051] The example nut runner accessory 300 shown
in FIGs. 3A‑3E includes the housing 210 as described
above having the first and second housing portions 211,
212. The example nut runner accessory 300 includes the
input shaft 220 configured to be coupled between the
input gear 252 and the output assembly of the power-
driven tool 100/100’, as described above with respect to
the example nut runner accessory 200 shown in FIGs.
2A‑2E. The example nut runner accessory 300 shown in
FIG. 3A includes a counterweighted driver head 370
including one or more counterweight features 377,
378, 379. In the example shown in FIGs. 3A‑3E, the
counterweighted driver head 370 includes a first counter-
weight feature 377, in the form of a mass provided at a
first end portion of a plurality of stepped pockets 371
formed in the driver head 370, and a second counter-

weight feature 378 in the form of a mass at a second end
portion of the plurality of stepped pockets 371. The ex-
ample driver head 370 includes a third counterweight
feature 379 in the form of a recess, or a removal of mass,
at a periphery of the plurality of steppedpockets 371. The
one or more counterweight features 377, 378, 379 may
counteract imbalance generated during operation, to
maintain engagement of a nut in one of the plurality of
stepped pockets 371. That is, without the one or more
counterweight features 377, 378, 379, a center of mass
may be positioned at a point C’, somewhat offset from a
center of rotation of the driver head 370 positioned at a
point C, as shown in FIG. 3B. In contrast, in the example
nut runner accessory 300 including the example one or
more counterweight features 377, 378, 379 the center of
mass and the center of rotation of the counterweighted
driver head 370may coincide or approximately coincide,
or be aligned or approximately aligned at the point C
shown in FIG. 3B.
[0052] In the example implementation shown in FIGs.
3A‑3E, the counterweighted driver head 370 is formed
integrally with an output gear 354 that is driven by the
input gear 252 via the idler gears 256. In this configura-
tion, the third counterweight feature 379 may be formed
as a recess defined along a periphery of the plurality of
stepped pockets 371, in a surface portion of the output
gear 354. In some examples, the counterweighted driver
head 370 may be formed separately from, and coupled
to, the output gear 354. Counterweighting of the driver
head 370 may provide for stable engagement of the
driver head 370with a nut to be threaded onto a threaded
rod, and may provide for consistent operation of the
examplenut runner accessory 300drivenby theexample
power-driven tool 100.
[0053] As shown in FIGs. 3A‑3E, the example counter-
weighted driver head 370 can engage multiple different
sizes/configurations of nuts. In particular, the example
counterweighted driver head 370 shown in FIGs. 3A and
3D is a multi-size hexagonal driver head including three
sets of stepped pockets 371A, 371B, 371C, each con-
figured to engage a different size of hexagonal nut. In this
example arrangement, each of the plurality of stepped
pockets 371 is defined by four side walls and a basewall.
The four side walls are arranged to define four sides of a
hexagonal shape having a cross-sectional width corre-
sponding to a nut to be engaged by the corresponding
steppedpocket 371, and thebasewall definesanareaon
which a corresponding surface of the nut is to be seated.
The stepped nature of the plurality of stepped pockets
371 (i.e., a first stepped pocket 371A, a second stepped
pocket 371B, and a third stepped 371C in this example
arrangement) having different cross-sectional widths al-
low the counterweighted driver head 370 to selectively
receive and engage nuts having different sizes/cross-
sectional widths for threading onto/off of a threaded rod
by the nut runner accessory 300. The counterweighted
driver head 370 shown in FIGs. 3Aand 3D is a hexagonal
driver head 370 including three stepped pockets 371A,
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371B, 371C configured to engage a corresponding three
different sized nuts, simply for purposes of discussion
and illustration. In some implementations, the counter-
weighted driver head 370 may include more, or fewer,
stepped pockets, having the same or different configura-
tions other than the four sidewalled configuration shown,
includingmore, or fewerwalls, splinedsurfaces, a starred
contour, and the like.
[0054] The example counterweighted driver head 370
has a C-shaped contour, corresponding to a C-shaped
contour of the output gear 354 andaC-shaped contour of
a plate 390 that is fixed to the output gear 354, and that is
configured to rotate togetherwith the output gear 354and
counterweighted driver head 370 while retaining the out-
put gear 354 and counterweighted driver head 370 rota-
tably coupled to the housing 210. The aligned C-shaped
contour of the counterweighted driver head 370, the
output gear 354 and the plate 390 define a U-shaped
slot 315 of the nut runner accessory 300. The U-shaped
slot 315 may define an engagement portion of the nut
runner accessory 300, allowing the nut runner accessory
300 to be positioned around, i.e., partially surrounding, a
threaded rod and a nut to be threaded onto/off of the
threaded rod. In particular, an end portion 317 of the U-
shaped slot 315may allow the threaded rod and nut to be
inserted into the U-shaped slot 315 for engagement with
the nut runner accessory 300. Similarly, the end portion
317 of the U-shaped slot 315may allow the threaded rod
and nut to be removed from the U-shaped slot 315 for
disengagement from the nut runner accessory 300.
Counterweighting provided by the one or more counter-
weight features 377, 378, 379 may reduce vibration
and/or provide for stable engagement between the coun-
terweighted driver head 370 and the nut during operation
of thenut runneraccessory300, thus improvingutility and
functionality of the nut runner accessory 300 and the
power-driven tool by which it is driven.
[0055] In the example nut runner accessory 200 de-
scribed above with respect to FIGs. 2A‑2E, and the
example nut runner accessory 300 described above with
respect to FIGs. 3A‑3E, a rotational axis A1, or input axis
of operation A1 at the input shaft 220 of the nut runner
accessory 200, 300 is substantially aligned with, or ar-
ranged substantially in parallel to an output axis of opera-
tion B1 at the driver head 270, 370 of the nut runner
accessory 200, 300. The positioning of the input axis of
operation A1 results in a first orientation of the example
nut runner accessory 200, 300 relative to the power-
driven tool 100/100’. In some examples, a nut runner
accessory, in accordance with implementations de-
scribed herein, may be configured so that the input axis
of operation is arranged at an angle with respect to the
output axis of operation.
[0056] FIG. 4A is an assembled perspective view of an
example nut runner accessory 400, in accordance with
implementations described herein. FIG. 4B is a bottom
plan view, and FIG. 4C is a side view, of the example nut
runner accessory 400 shown in FIG. 4A. FIG. 4D is a

partially exploded top perspective view, and FIG. 4E is a
partially exploded bottom perspective view, of the nut
runner accessory 400 shown in FIGs. 4A‑4C.
[0057] The example nut runner accessory 400 shown
in FIGs. 4A‑4E includes the counterweighted driver head
370 described abovewith respect to FIGs. 3A‑3E, simply
for purposesof discussionand illustration.Thenut runner
accessory 400 can include other driver heads, such as,
for example the driver head 270 described above with
respect to FIGs. 2A‑2E, or other driver heads.
[0058] In theexamplenut runner accessory 400shown
in FIGs. 4A‑4E, the input shaft 220 is positioned along an
input axis of operation A2 that is oriented at an angle with
respect to theoutputaxis of operationB2of thenut runner
accessory 400. In theexample shown inFIGs. 4A‑4E, the
input axis of operation A2 is oriented substantially ortho-
gonally to the output axis of operation B2. Orientation of
the input axis of operation A2 at an angle relative to the
output axis of operation B2 may allow for a different
positioning of the power-driven tool 100/100’ (by which
the nut runner accessory 400 is driven) to provide a
different orientation angle of the nut runner accessory
400 relative to a workpiece.
[0059] As shown in FIGs. 4D and 4E, in this example
arrangement, the input shaft 220, now oriented along the
input axis of operationA2, drives the input gear 252 of the
gear assembly 250 via a set of bevel gears 450, that
change the inputaxisof rotationso that theaxisof rotation
of the input gear 252 is parallel to theaxis of rotationof the
output gear 254 and the driver head 370. The set of bevel
gears 450 includes a first bevel gear 451 fixed to the end
of the input shaft 220, and a second bevel gear 452 in
meshed engagement with the first bevel gear 451. The
second bevel gear 452 is fixed to the shaft 251 to which
the input gear 252 is also fixed, so that the input gear 252
rotates together with the second bevel gear 452 in re-
sponse to rotation of the first bevel gear 451 fixed to the
input shaft 220.
[0060] FIG. 5A is a disassembled perspective view,
and FIG. 5B is an assembled perspective view, of an
example elongated split tube driver tool of a nut runner
accessory, in accordance with implementations de-
scribed herein. FIG. 5C is a side view, and FIG. 5D is a
top view, of the assembled elongated split tube driver tool
shown in FIGs. 5A and 5B. The example elongated split
tube driver tool 500 shown in FIGs. 5A‑5D can be used
with the example nut runner accessory 200 described
above with respect to FIGs. 2A‑2E, and/or with the ex-
ample nut runner accessory 300 described above with
respect to FIGs. 3A‑3D, and/or with the example nut
runner accessory 400 described above with respect to
FIGs. 4A‑4E.
[0061] As shown in FIGs. 5A‑5D, the example elon-
gated split tubedriver tool 500 includes anelongated split
tube 570 that can be coupled into and removed from an
output gear 554. The output gear 554 shown in FIGs.
5A‑5D may replace the output gears 254, 354 described
above with respect to the nut runner accessories 200,
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300,400, so that theoutputgear554 isdriven in response
to the rotation of the input gear 252 and idler gears 256as
described above.
[0062] The elongated split tube 570 includes a first
driver head 571 at a first end portion thereof, and a
second driver head 572 at a second end portion thereof.
The first driver head 571 and the second driver head 572
may be differently configured, including, for example,
different cross-sectional diameters, different internal
contours and the like, to accommodate the engagement
of different sizes and/or types of nuts. In the example
shown in FIGs. 5A‑5D, the first and second driver heads
571, 572 have a splined, or starred, interior contour to
facilitate the engagement of a nut therein, simply for
purposes of discussion and illustration. An opening
575, or slit may extend along a longitudinal length of
the elongated split tube 570, to allow for placement of
the split tube 570 and first and second driver heads 571,
572 relative to a nut to be threaded onto/off of a threaded
rod.
[0063] In the example shown in FIGs. 5A‑5D, a flange
576 extends along an outer circumferential portion of the
split tube 570. The split tube 570maybe received in a slot
515 defined by the C-shaped contour of the output gear
554, with the flange 576 received in a corresponding slot
556 formed in the output gear 554, to set a relative
position of the elongated split tube 570 and the output
gear 554. In particular, an end portion 517 of the slot 515
mayallow thesplit tube570 tobe inserted into theslot 515
for engagement with the split tube driver tool 500. Simi-
larly, the end portion 517 of the slot 515 may allow the
threaded rod and nut to be removed from the slot 515 for
disengagement from the split tube driver tool 500. In
some examples, a shape and/or a contour of the flange
576 may correspond to a shape and/or a contour of the
slot 556 in the output gear 554 to facilitate the coupling of
the split tube 570 and the output gear 554. In some
examples, the shape and/or contour of the flange 576
and the slot 556 may restrict or limit rotation of the split
tube 570 received in the slot 515 of the output gear 554.
For example, the flange 576 and the slot 556may have a
partial hexagonal shape and/or contour as shown in FIG.
5A. A fastener 552 such as, for example a set screw,may
extend through the output gear 554 and into a corre-
sponding recess 577 in the flange 576. Fixation of the
split tube 570 relative to the output gear 554 in this
manner causes the split tube 570 to rotate together with
the output gear 554. The ability to easily remove and
replace the split tube 570 allows for split tubes having
numerous different sizes and/or configurations of driver
heads to be easily attached to/detached from the tool
500, thus enhancing utility and functionality.
[0064] Asshown inFIGs.5A‑5D, theexamplesplit tube
driver tool 500may includeoneormorecounterweighting
features to counteract imbalance generated during op-
erationdue toanoffset between thecenter of rotationand
the center of mass of the split tube driver tool 500, thus
improving engagement with the nut to be threaded onto/-

off of the threaded rod, and enhancing functionality and
utility. In the example shown in FIGs. 5A‑5D, the example
split tube driver tool 500 includes a first counterweight
feature 557, in the form of a mass provided at a first end
portion of the slot 515 formed in the output gear 554, and
a second counterweight feature 558 in the formof amass
at a second end portion of the slot 515 formed in the
output gear 554. The example split tube driver tool 500
includes a third counterweight feature 559 in the formof a
recess, or a removal of mass, at a periphery of the slot
515 in which the split tube 570 is received. The one or
more counterweight features 557, 558, 559 can be
formed integrally with the output gear 554. The first,
second and third counterweight features 557, 558, 559
shown in FIGs. 5A‑5D are provided for purposes of
discussion and illustration. The example split tube driver
tool 500 can include more, or fewer counterweight fea-
tures, arranged as shown, or differently. The one ormore
counterweight features may counteract imbalance gen-
erated during operation, tomaintain engagement of a nut
in one of the driver heads 571, 572.
[0065] FIG. 6A is a top perspective view of an example
nut runner accessory 600. FIG. 6B is a perspective view
of the example nut runner accessory 600 shown in FIG.
6A, with an insert portion removed. FIG. 6C is a close in
view of a driver head portion of the example nut runner
accessory 600, with the insert portion removed. FIG. 6D
is a close in viewof the driver head portion of the example
nut runneraccessory600,with the insert portion inserted.
FIG. 6E is an exploded view of the example nut runner
accessory 600. FIG. 6F is a plan view of an example gear
assembly of the example nut runner accessory 600.
FIGs. 7A‑7D provide various views of the example insert
portion. In particular, FIG. 7A is a top view, FIG. 7B is a
front perspective view, FIG. 7C is a top perspective view,
and FIG. 7D is a bottom perspective view of the example
insert 700.
[0066] The example nut runner accessory 600 in-
cludes a housing 210 similar to the housing 210 as
described above, including the first housing portion 211
and the second housing portion 212, with an input shaft
220 configured to be coupled to the output assembly of
the power-driven tool 100/100’, as described above with
respect to the example nut runner accessory 200 shown
in FIGs.2A‑2E and/or the nut runner accessory 300
shown in FIGs. 3A‑3E. The example nut runner acces-
sory600 includesadriver head670 includingaplurality of
stepped pockets 671. In the example shown in FIG. 6C,
the driver head 670 includes a first stepped pocket 671A,
a second stepped pocket 671B, and a third stepped
pocket 671C, simply for purposes of discussion and
illustration. The plurality of stepped pockets 671 may
be formed similarly to the plurality of stepped pockets
271 formed in the driver head 270 of the example nut
runner accessory 200 and/or the plurality of stepped
pockets 371 formed in the driver head370of the example
nut runner accessory 300. The example driver head 670
shown in FIGs. 6A‑6F is a counterweighted driver head
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670 including one or more counterweight features 677,
678, 679, similar to the counterweighted driver head 370
and including one or more counterweight features 377,
378, 379 similar to those shown in FIGs. 3A‑3E. The
principles to be described herein can be applied to a
driver head with or without counterweight features. In
the example shown in FIGs. 6A‑6F, the counterweighted
driver head 670 includes a first counterweight feature
677, in the formof amassprovided at a first endportion of
the plurality of stepped pockets 671 formed in the driver
head 670, and a second counterweight feature 678 in the
form of a mass at a second end portion of the plurality of
stepped pockets 671. The example driver head 670
includes a third counterweight feature 679 in the form
of a recess, or a removal of mass, at a periphery of the
plurality of stepped pockets 671. As with the counter-
weighted driver head 370 described above, the one or
more counterweight features 677, 678, 679 of the coun-
terweighted driver head 670 counteract imbalance gen-
erated during operation, tomaintain engagement of a nut
in one of the plurality of stepped pockets 671.
[0067] The example nut runner accessory 600 may
include an insert 700 that is removably couplable to
the driver head 670. In particular, the insert 700 may
be removably couplable in the stepped pockets 671
formed in thedriver head670. The insert 700may include
a plurality of stepped pockets 771 configured to engage
nuts of respective size/cross-sectional diameter. In the
example shown in FIGs. 7A‑7D, the insert 700 includes a
first stepped pocket 771A, a second stepped pocket
771B, and a third stepped pocket 771C, simply for pur-
poses of discussion and illustration. Cross-sectional di-
mensions of the stepped pockets 771 formed in the insert
700 may be less than the cross-sectional dimensions of
the stepped pockets 671 of the driver head 670, such that
the insertion of the insert 700 into the driver head 670
provides for engagement with nuts having different (for
example, smaller) cross-sectional dimensions that that
provided for by the stepped pockets 671 of the driver
head 670. Thus, the ability to removably couple the insert
700 in the driver head 670may further enhance the utility
and functionality of the nut runner accessory 600 and/or
the power-driven tool 100/100’ to which it is coupled.
Close in views of the uninstalled and installed states of
the insert 700 are provided in FIGs. 6C and 6D, respec-
tively.
[0068] In this example arrangement, the driver head
670 includes twosteppedpockets671, and the insert 700
includes three stepped pockets 771, simply for purposes
of discussion and illustration. The driver head 670 can
include more, or fewer stepped pockets 671. In another
example, the driver head670mayhaveonly a single step
or no steps at all. Similarly, the insert 700 can include
more, or fewer stepped pockets 771. Additionally, the
installationof oneexample insert 700 is illustrated, simply
for purposes of discussion and illustration. In some ex-
amples, additional inserts 700 may be inserted, for ex-
ample, into a previous insert 700 to provide for engage-

ment with nuts having progressively smaller cross-sec-
tional diameters.
[0069] In some examples, the counterweighted driver
head 670 may be formed integrally with an output gear
654 of a gear assembly 650 of the nut runner accessory
600. In other examples, the counterweighted driver head
670 may be removably coupled to the output gear 654 of
the gear assembly 650. The gear assembly 650 may
include an input gear 652 that is coupled to and driven by
the input shaft 220. The input gear 652 is coupled to the
output gear 654 by a pair of idler gears 656 (i.e., a first
idler gear 656A and a second idler gear 656B). The
example output gear 654 has a C-shaped configuration,
corresponding to the C-shaped contour of the housing
210,and theC-shapedcontourof thedriver head670and
the insert 700. The C-shaped configuration of the output
gear654, combined with the corresponding portion of the
housing 210, and the driver head 670, together form a U-
shaped slot 615 defining an engagement portion of the
nut runner accessory 300. The U-shaped slot allows for
positioning of the nut runner accessory 600 relative to the
outer circumferential surface of the threaded rod, for the
threading of a nut on the threaded rod. In particular, an
end portion 617 of the U-shaped slot 615 may allow the
threaded rodandnut to be inserted into theU-shapedslot
615 for engagement with the nut runner accessory 600.
Similarly, the end portion 617 of the U-shaped slot 615
may allow the threaded rod and nut to be removed from
the U-shaped slot 615 for disengagement from the nut
runner accessory 600. The transmission of force, from
the input shaft 220, to the inputgear652,and to theoutput
gear 654 via the idler gears 256, for the driving of the
driver head 670 is substantially the same as previously
described, and thus duplicative detailed description will
be omitted.
[0070] In the example arrangement of gears 652, 654,
656 of the example gear assembly 650 shown in FIGs.
6A‑6F, a diameter of or number of teeth on each of the
idler gears 656 is less thanadiameter of or numberon the
input gear 652, and less than a diameter of the output
gear654. In this examplearrangement, thediameter of or
number of teeth on the output gear 654 is substantially
the same as the diameter of or number of teeth on the
input gear 652, resulting in a substantially 1:1 gear ratio.
Thus, the arrangement shown in FIGs. 6A‑6F presents
an example in which a rotational speed of the output gear
254 is substantially the same as the rotational speed of
the input gear 252. The input gear 652, the output gear
654, and the idler gears656mayhaveother relative sizes
and/or combinations of sizes. In this example arrange-
ment, the example gear assembly 650 includes two idler
gears 656, i.e., a first idler gear 656A and a second idler
gear 656B in meshed engagement between the input
gear 652 and the output gear 654, so that at least one of
the two idler gears 656 remains in meshed engagement
with the output gear 654 rotates.
[0071] As described above, themultiple stepped pock-
ets 671 allow the example counterweighted driver head
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670 to engage multiple different sizes/configurations of
nuts. In particular, the example counterweighted driver
head 670 shown in FIGs. 6A‑6F is amulti-size hexagonal
driver head includingmultiple stepped pockets 671, each
configured to engage a different size of hexagonal nut. In
this example arrangement, the four side walls of each
stepped pocket 671 define four full sides and two partial
sides of a hexagonal shape having a cross-sectional
width corresponding to a nut to be engaged by the
corresponding stepped pocket 671. The base wall of
each stepped pocket 671 defines an area on which a
corresponding surface of the nut is to be seated. In other
implementations, each stepped pocket 671 may include
fewer ormore full or partial sides of a hexagonal shape or
another shape, such as square, rectangular, pentagonal,
or other circular, non-circular, or polygonal shapes. The
stepped nature of the plurality of stepped pockets 671
having different cross-sectional widths allows the coun-
terweighted driver head 670 to selectively receive and
engage nuts having different sizes/cross-sectional
widths for threading onto/off of a threaded rod by the
nut runner accessory 600. Installation of the insert 700
into the portion of the driver head 670 defining the
stepped pockets 671 may expand the capability of the
nut runner accessory 600, providing for engagement
workpieces having greater variation in size/dimension.
The example driver head 670 shown in FIGs. 6A‑6F is a
hexagonal driver head 670 including stepped pockets
671configured toengageacorrespondingdifferent sized
nuts, simply for purposes of discussion and illustration. In
some implementations, the driver head 670 may include
more, or fewer, stepped pockets 671, having the same or
different configurations other than the four side walled
configuration shown, including more, or fewer walls,
splined surfaces, a starred contour, and the like.
[0072] In some examples, a retention device 750 may
provide for retention of the insert 700 in the installed state
within the stepped portion of the driver head 670. In
particular, the retention device 750 may provide for axial
retention of the insert 700 installed within the stepped
portion of the driver head 670. In some examples, the
retention device 750 may include a first retention portion
752 provided on the driver head 670, and a second
retention portion 754 provided on the insert 700. In some
examples, the first retention portion 752 may include, for
example, a spring loaded ball positioned in the wall
portion of one of the stepped pockets of the driver head
670. Theballmaybe radially biased, for example, radially
inward toward a central portion of the stepped portion of
the driver head 670. The second retention portion 754
may be formed in an outer wall portion of the insert 700.
For example, the second retention portion 754 may be a
recess, or depression, or divot, formed in a portion of the
outer wall of the insert. A shape of the second retention
portion 754 may correspond to a shape of the first reten-
tion portion 752, i.e., to a shape of the ball of the first
retention portion 752. The second retention portion 754
may be formed in a portion of the outer wall of the insert

corresponding to a position of the first retention portion
752 when the insert 700 is installed and properly seated
in the stepped portion of the driver head 670. Insertion of
the insert 700 into the stepped portion of the driver head
670 may exert a force on the first retention portion 752,
i.e., outward radial movement of the ball and compres-
sion of the spring of the first retention portion 752 as the
outer wall of the insert 700 moves along the correspond-
ing inner wall portion of the stepped portion of the driver
head670.As thesecond retentionportion754moves into
place with respect to the first retention portion, the ball of
the first retention portion 752 is forced into the recess of
the second retention portion 754due to thebiasingaction
of the spring of the first retention portion 752, to engage
the first and second retention portion s 752, 754 of the
retention device 750. In this manner, the retention device
750 may retain an axial position of the insert 700 in the
driver head 670 until the insert 700 is removed by the
user.
[0073] The retention is described with respect to one
first retention portion 752 and a corresponding second
retention portion 754, simply for purposes of discussion
and illustration. Multiple retention devices 750 each in-
cluding a first retention portion 752 and a second reten-
tion portion 754 can be incorporated into the coupling of
the insert 700 and the driver head 670. Similarly, the first
retention portion 752 as described may instead be in-
corporated into the outer wall portion of the insert 700,
and the second retention portion 754 as described can
instead be incorporated into the inner wall portion of the
stepped portion of the driver head 670.
[0074] In the example nut runner accessory tools de-
scribed above, the components defining the U-shaped
slots are illustrated in the corresponding figures such that
the end portion each of the U-shaped slots is open, to
facilitate insertion of the threaded rod and nut into the U-
shaped slot for engagement with the nut runner acces-
sory tool, and to facilitate removal of the threaded rodand
nut from the U-shaped slot for disengagement from the
nut runner accessory tool.
[0075] During operation of the nut runner accessory
tools described above, some of the components, for
example, the output gear, the driver head coupled there-
in, and the like, rotate relative to the housing of the
accessory tool. In some situations, upon completion of
operation of the accessory tool, the rotating components
of the accessory tool may have rotated to a position in
which the open portions of the rotating components are
not alignedwith theopenendportionof thehousingof the
accessory tool, relying on the user to align these rotating
components with an open end portion of the housing, so
that the engagement portion of the accessory tool is open
and available for insertion and removal of the threaded
rod and nut. For example, in the example nut runner
accessory 600 described above with respect to FIGs.
6A‑6E, rotating components including the output gear
654 and the driver head 670 (and the insert 700, if
coupled thereto), together with the corresponding (sta-
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tionary) portion of the housing 210, define the engage-
ment portion including the U-shaped slot 615 into which
the threaded rod and nut are removably received. As the
output gear 654 is driven (via the input gear 652 and the
idler gears 656A, 656B driven by the power-driven tool
100/100’ via the shaft 220), the output gear 654 and the
driver head 670 (and the insert 700, if coupled thereto)
rotate.Dependingonapoint atwhich the trigger 120/120’
of the power-driven tool 100/100’ is released and opera-
tion of the nut runner accessory 600 is terminated, a
rotational position of the rotating components may be
such that a closed portion of the output gear 654 and the
driver head 670 (and insert 700, if coupled thereto) ex-
tends across the end portion 617 of the U-shaped slot
615. Although the corresponding (stationary) portion of
the housing 210 at the end portion 617 of the U-shaped
slot 615 may remain open, the closed portion(s) of the
output gear654and thedriver head670 (and insert 700, if
coupled thereto) at the end portion 617 will preclude
insertion of the threaded rod and nut into the U-shaped
slot 615, and will preclude removal of the threaded rod
and nut from theU-shaped slot 615. In some instances, a
user may operate the power-driven tool 100/100’, feath-
ering the trigger 120/120’ in an effort to align the open
portions of the output gear 654 and the driver head 670
(and the insert 700, if coupled thereto), with the open end
portion of the housing 210 at the end portion 617 of theU-
shaped slot 615. However, this may be ineffective, given
the relatively high rotational speeds of the output gear
654. This situation may be similarly encountered during
use of the nut runner accessories 200, 300, 400, 500
described above with respect to FIGs. 2A‑5D.
[0076] In some implementations, oneormoreof thenut
runner accessory tools described above may include an
alignment device, or a homing feature. In some exam-
ples, thealignment device, or homing feature, is operable
to return the nut runner accessory tool to an initial oper-
ating configuration, or a home configuration. In some
examples, the alignment device, or homing feature,
may allow the user to return the components of the nut
runner accessory tool toanalignedposition, such that the
end portion of the U-shaped slot of the nut runner acces-
sory tool is open, for insertion of the threaded nut and rod
into theU-shapedslot definingengagementportionof the
accessory tool, and removal of the threaded rod and nut
from the U-shaped slot defining the engagement portion
of the accessory tool. Alignment of the rotating compo-
nents with the open end portion of the housing allows for
engagement/disengagementof thenut runneraccessory
tool and the threaded rod/nut. In some examples, the
alignment device is driven by the power-driven tool to
which the nut runner accessory tool is coupled, under
operation of the user. In some examples, the alignment
device is manually operable by the user.
[0077] FIGs. 8A‑8F illustrate an example alignment
device 800, in accordance with implementations de-
scribed herein. In FIGs. 8A‑8F the example alignment
device 800 is incorporated into the example nut runner

accessory 600 described above with respect to FIGs.
6A‑6D, simply for purposes of discussion and illustration.
The example alignment device 800 can be incorporated
into any one of the example nut runner accessories 200,
300, 400, 500 described above with respect to FIGs.
2A‑5D, and/or another accessory tool not explicitly
shown/described herein. In particular, FIG. 8A is a top
perspective view of the example alignment device 800
incorporated into the example nut runner accessory 600.
FIG. 8B is a cross-sectional view, taken along line L-L of
FIG. 8A, illustrating the example alignment device 800 in
a disengaged state. FIG. 8C is a top isometric view of the
example nut runner accessory 600 with the first housing
portion 211 removed, and portions of the alignment de-
vice 800 removed, illustrating the disengaged state of the
example alignment device 800. FIG. 8D is a cross-sec-
tional view, taken along line L-L of FIG. 8A, illustrating the
example alignment device 800 in an engaged state. FIG.
8E is a top isometric view of the example nut runner
accessory600with thefirst housingportion211 removed,
and portions of the alignment device 800 removed, illus-
trating the engaged state of the example alignment de-
vice 800. FIG. 8F illustrates the example nut runner
accessory 600 including the example alignment device
800, coupled to the example brace assembly 130’ via the
example coupling portion 114’, simply for purposes of
discussion and illustration. The principles described
herein can be similarly applied to an accessory tool not
necessarily coupled to theexamplebraceassembly130’.
[0078] In the example arrangement shown in FIGs.
8A‑8F, the example alignment device 800 includes a
button assembly that provides for the return of the rotat-
ingcomponentsof theexamplenut runneraccessory600
to the initial operating configuration, or the home config-
uration. In the initial operating condition, or home con-
figuration, the rotating components of the example nut
runner accessory 600maybealigned such that openend
portions thereof are aligned at corresponding positions.
In the initial operating configuration, or home configura-
tion, the endportion 617of theU-shaped slot 615 is open,
allowing the engagement portion of the example nut
runner accessory 600 to be engaged with and/or disen-
gaged from a nut on a threaded rod. In some examples,
actuation, for example, depression, of a button 810 of the
example alignment device 800, for example, during op-
eration of the power-driven tool driving the example nut
runner accessory 600, actuates a stopping mechanism
that restricts rotation, for example, further rotation, of the
rotating components of the example nut runner acces-
sory 600, at the aligned position, corresponding to the
initial operating configuration, or home configuration, of
the example nut runner accessory 600. In some exam-
ples, the stopping mechanism is implemented through
engagement of the alignment device 800 with one of the
rotating components of the example nut runner acces-
sory 600.Hereinafter, engagement of a component of the
alignment device 800 with the input gear 652 of the
example nut runner accessory 600 will be used to illus-
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trate engagement of the alignment device with one of the
rotating components of the example nut runner acces-
sory 600, simply for purposes of discussion and illustra-
tion. The principles described herein can be applied to
engagement of the alignment device 800 with another of
the rotating components of the example nut runner ac-
cessory 600. As shown in FIGs. 8A‑8F, in some exam-
ples, the alignment device 800 includes a button 810 that
is accessible to the user, and manipulatable by the user,
from an exterior of the housing 210 of the example nut
runner accessory 600. In the example shown in FIGs.
8A‑8F, the button 810 is mounted in a button support
frame 820 coupled in the first housing portion 211 of the
housing 210, simply for purposes of discussion and
illustration. The button 810 is movably mounted relative
to the support frame 820, which remains fixed to the
housing 210 as the button 810 is depressed. An engage-
ment pin 840 has a first end portion 841 that is fixed to the
button810,at an interior facingsideof thebutton810,and
a second end portion 842 that extends down, through an
opening in a shoulder portion 830 of the support frame
820. In some examples, the shoulder portion 830 is
fixedly coupled to a corresponding portion of the housing
210. In this example arrangement, the second end por-
tion 842 of the pin 840 is configured to selectively engage
a recess 890 formed in the input gear 652 of the gear
assembly 650, so as to selectively restrict rotation of the
input gear 652 based on a position of the pin 840.
[0079] A biasing member 850, in the form of a coil
spring in this example arrangement, is positioned around
an intermediate portion of the pin 840, The biasingmem-
ber 850 has a first end portion abutting the interior facing
surface of the button 810, and a second end portion
abutting the shoulder portion 830. In this example ar-
rangement, the biasing member 850 biases the button
810 in an upward direction (in the example orientation
shown in FIGs. 8A‑8F), corresponding to the disengaged
state of the alignment device 800 shown in FIGs. 8B and
8C. In FIG. 8C, the button 810, the button support frame
820/shoulder portion 830, and the biasing member 850
are removed, so that the position of the pin 840 relative to
the input gear 652 is easily visible.
[0080] Depression of the button 810, for example, in
the direction of the arrow P shown in FIG. 8A, causes
downward movement of the pin 840 (and corresponding
compression of the biasing member 850). Depression of
thebutton 810andmovement of thebutton810of greater
thanor equal to a threshold distance in thedirection of the
arrowP causes the secondendportion 842 of the pin 840
to engage the recess 890 in the input gear 652 as the
input gear 652 rotates and the position of the recess 890
comes into correspondence with the second end portion
842 of the pin 840. That is, if the user wishes to return the
example nut runner accessory 600 to the initial operating
configuration, or home configuration, in which the end
portion 617 of the U-shaped slot 615 is open, the user
may operate the power-driven tool 100/100’, feathering
the trigger 120/120’ while also continuing to exert a force

on the button 810 in the direction of the arrow P, until a
position of recess 890 is brought into alignment with the
second end portion 842 of the pin 840, and the second
end portion 842 of the pin 840 engages the recess 890 in
the input gear 652 and restricts further rotation of the
input gear 652.
[0081] In some examples, the recess 890 is formed in
the input gear 652 at a position at which the restricted
(further) rotation of the input gear 652 will align the open
portions of the rotating components (i.e., the output gear
654, the driver head 670, and the insert 700, if coupled
thereto) with the openportion of the housing 210, thereby
defining the engagement portion including the U-shaped
slot 615 having an open end portion 617. That is, the
meshedengagement of the input gear 652and theoutput
gear 654 (via the idler gears 656) provides for the rotation
of the output gear 654 coordinatedwith the rotation of the
input gear 652, thus allowing for a position of the recess
890 formed in the input gear 652 to be indexed with a
position of the open portion of the output gear 654.
[0082] In some examples, a plate 892 may be posi-
tioned on a surface of the input gear 652 in which the
recess 890 is formed. The plate 892 may be fixed to the
surface of the input gear 652, such that the plate 892
rotates together with the input gear 652. The plate 892
may include an opening 894, at a position corresponding
to the recess 890 formed in the input gear 652, allowing
the pin 840 to pass through the opening 894 and into the
recess 890, for engagement in the recess 890. In some
examples, the plate may provide a wear surface at the
corresponding surface of the input gear 652.
[0083] FIGs. 9A‑9D illustrate an example alignment
device 900, in accordance with implementations de-
scribed herein. In FIGs. 9A‑9D the example alignment
device 900 is incorporated into the example nut runner
accessory 600 described above with respect to FIGs.
6A‑6D, simply for purposes of discussion and illustration.
The example alignment device 900 can be incorporated
into any one of the example nut runner accessories 200,
300, 400, 500 described above with respect to FIGs.
2A‑5D, and/or another accessory tool not explicitly
shown/described herein. In particular, FIG. 9A is a top
perspective view of the example alignment device 900
incorporated into the example nut runner accessory 600.
FIG. 9B is a cross-sectional view, taken along lineM-Mof
FIG. 9A. FIG. 9C is a top isometric view of the example
nut runner accessory 600 with the first housing portion
211 removed. FIG. 9D illustrates the example nut runner
accessory 600 including the example alignment device
900, coupled to the example brace assembly 130’ via the
example coupling portion 114’, simply for purposes of
discussion and illustration. The principles described
herein can be similarly applied to an accessory tool not
necessarily coupled to theexamplebraceassembly130’.
[0084] In the example arrangement shown in FIGs.
9A‑9D the example alignment device 900 includes a
knob 910 that provides for the return of the rotating
components of the example nut runner accessory 600
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to the initial operating configuration, or home configura-
tion. In the initial operating condition, or home configura-
tion, the rotating components of the example nut runner
accessory 600 may be aligned such that open end por-
tions thereof are aligned with an open end portion of the
housing 210. In the initial operating configuration, or
home configuration, the end portion 617 of the U-shaped
slot 615 is open, defining an engagement portion that
allows the example nut runner accessory 600 to be
engaged with and/or disengaged from a nut on a
threaded rod. In some examples, actuation, for example,
rotation or turning of the knob 910, may allow the user to
manually position the open end portions of the rotating
components (i.e., the output gear 654, the driver head
670, and the insert 700, if coupled thereto) to correspond
to the open end portion of the housing 210, returning to
the initial operating configuration, or home configuration,
of the example nut runner accessory 600.
[0085] Asshown inFIGs.9A‑9D insomeexamples, the
alignment device 900 includes a knob 910 that is at least
partially contained within the housing 210, with a portion
of the knob 910 exposed to an exterior of the housing 210
of the nut runner accessory 600. The exposed portion of
the knob 910 is accessible to the user, andmanipulatable
by the user, from an exterior of the housing 210 of the
example nut runner accessory 600. In the example
shown in FIGs. 9A‑9D at least a portion of the knob
910 is accessible to the user from an exterior of the
housing 210 via an opening 920 in the first housing
portion 211 of the housing 210, such that the knob 910
can be manually manipulated by the user.
[0086] As shown in FIGs. 9B and 9C, in some exam-
ples, theknob910 is coupled toasurfaceof the input gear
652 such that the knob 910 and the input gear 652 rotate
together. In some examples, the knob 910 is integrally
formedwith the input gear652such that theknob910and
the input gear 652 rotate together. In someexamples, the
knob 910 is affixed or adhered to the input gear 652 such
that the knob 910 and the input gear 652 rotate together.
In some examples, the knob 910 is coupled a corre-
sponding portion of the input shaft 220 such that the knob
910 and the input shaft 220 rotate together. In some
examples, the knob910 is integrally formedwith the input
shaft 220 such that the knob 910 and the input shaft 220
rotate together. In some examples, the knob 910 is
affixed or adhered to the input shaft 220 such that the
knob 910 and the input shaft 220 rotate together.
[0087] Manipulation, for example, rotation, of the knob
910, for example in the direction of the arrow R shown in
FIG. 9A, also causes rotation of the input gear 652
together with the knob 910. To return the example nut
runner accessory 600 to the original operating configura-
tion, or the home configuration, the user may rotate the
knob 910, which rotates the input gear 652 in a corre-
sponding manner. This rotation of the input gear 652 (in
response to rotation of the knob 910) in turn causes
rotation of the output gear 654 (and the driver head
670, and the insert700, if coupled thereto). The user

may continue tomanipulate, or rotate, the knob 910, until
the open portions of the output gear 654 (and the driver
head 670, and the insert 700, if coupled thereto) are
aligned with the open end portion of the housing 210,
and the example nut runner accessory 600 can be en-
gaged with/disengaged from the nut and threaded rod.
[0088] In some examples, the housing 210 and/or the
knob 910 may include one or more indexing marks, or
visual indicators 930, to provide the user with a visual
indication of an aligned position of the open portions of
the output gear 654 (and the driver head 670, and the
insert 700, if coupled thereto)with the openendportion of
the housing 210, so that the end portion 617 of the U-
shaped slot 615 is open. The one or more visual indica-
tors 930 may be particularly useful in an installation
environment in which the working end portion of the
example nut runner accessory 600 is not easily visible
to the user for disengagement and removal of the ex-
ample nut runner accessory 600 from the nut/threaded
rod. In the example shown in FIG. 9A, corresponding
indexing marks, or visual indicators 930 are provided on
the opening 920 formed in the housing 210, and on a
corresponding portion of the knob 910, simply for pur-
poses of discussion and illustration. In some examples,
the knob 910 can include a series of recesses 912, or
other surface treatment(s) to improve user contact with
the manipulation surface of the knob 910, facilitate user
manipulation of the knob 910, and the like.
[0089] FIGs. 10A‑10F illustrate an example alignment
device 1000, in accordance with implementations de-
scribed herein. In FIGs. 10A‑10F, the example alignment
device 1000 is incorporated into the example nut runner
accessory 600 described above with respect to FIGs.
6A‑6D, simply for purposes of discussion and illustration.
The example alignment device 1000 canbe incorporated
into any one of the example nut runner accessories 200,
300, 400, 500 described above with respect to FIGs.
2A‑5D, and/or another accessory tool not explicitly
shown/described herein.
[0090] In particular, FIG. 10A is a first perspective view,
FIG. 10B is a second perspective view, and FIG. 10C is a
side view, of the example alignment device 1000 incor-
porated into the example nut runner accessory 600. FIG.
10D is a cross-sectional view, taken along line N-N of
FIG. 10C. FIG. 10E illustrates the example nut runner
accessory 600 including the example alignment device
1000, coupled to the example brace assembly 130’ via
the example coupling portion 114’. FIG. 10F is a cross-
sectional view of the coupling of the example nut runner
accessory 600 including the example alignment device
1000, with the example brace assembly 130’.
[0091] In the example arrangement shown in FIGs.
10A‑10F, the example alignment device 1000 includes
a knob 1010 that provides for the return of the rotating
components of the example nut runner accessory 600 to
the initial operating configuration, or home configuration.
In the initial operating condition, or home configuration,
the rotating components of the example nut runner ac-

5

10

15

20

25

30

35

40

45

50

55



18

33 EP 4 520 480 A1 34

cessory 600 may be aligned such that open end portions
thereof are aligned at corresponding positions. In the
initial operating configuration, or home configuration,
the end portion 617 of the U-shaped slot 615 is open,
allowing the example nut runner accessory 600 to be
engaged with and/or disengaged from a nut on a
threaded rod. In some examples, actuation, for example,
rotation or turning of the knob 1010,may allow the user to
manually position the open end portions of the rotating
components (i.e., the output gear 654, the driver head
670, and the insert 700, if coupled thereto) to correspond
to the open end portion of the housing 210, returning to
the initial operating configuration, or home configuration,
of the example nut runner accessory 600.
[0092] As shown in FIGs. 10A‑10F, in someexamples,
the alignment device 1000 includes a knob 1010 that is
fully exposed an exterior of the housing 210 of the nut
runner accessory 600, such that the knob 1010 is acces-
sible to the user, and manipulatable by the user, from an
exterior of the housing 210 of the example nut runner
accessory 600. In the example shown in FIGs. 10A‑10F,
the knob 1010 is provided at an end portion of the
coupling portion 114’ to which the collar 132’ of the brace
assembly 130’ is coupled.
[0093] In someexamples, theknob1010 is coupled the
input shaft 220, such that the knob 1010 and the input
shaft 220 rotate together. In some examples, the knob
1010 is affixed or adhered to the input shaft 220 such that
the knob 1010 and the input shaft 220 rotate together. In
some examples, the knob 1010 is integrally formed with
the input shaft 220 such that the knob 1010 and the input
shaft 220 rotate together. Thus, manipulation, for exam-
ple, rotation, of the knob 1010, for example in the direc-
tion of the arrow R, also causes rotation of the input gear
652 coupled to the knob 1010 via the input shaft 220. To
return the example nut runner accessory 600 to the
original operating configuration, or the home configura-
tion, the usermay rotate the knob 1010,which rotates the
input gear 652 (via the input shaft 220) in a corresponding
manner. This rotation of the input gear 652 (together with
the rotation of the knob 1010 and the input shaft 220) in
turn causes rotation of the output gear 654 (and thedriver
head 670, and the insert 700, if coupled thereto). The
user may continue to manipulate, or rotate, the knob
1010, until the open portions of the output gear 654
(and the driver head 670, and the insert700, if coupled
thereto) are aligned with the open end portion of the
housing 210, and the example nut runner accessory
600 can be engaged with/disengaged from the nut and
threaded rod.
[0094] In some examples, the housing 210 and/or the
collar 132’ of the brace assembly 130’ and/or the knob
1010 may include one or more indexing marks, or visual
indicators 1030, to provide the user with a visual indica-
tion of an aligned position of the open portions of the
output gear 654 (and the driver head 670, and the insert
700, if coupled thereto) with the open end portion of the
housing 210, so that the end portion 617 of the U-shaped

slot 615 is open. The one or more visual indicators 1030
may be particularly useful in an installation environment
in which the working end portion of the example nut
runner accessory 600 is not easily visible to the user
for disengagement and removal of the example nut run-
ner accessory 600 from the nut/threaded rod. In the
examples shown in FIGs. 10A, 10B and 10E, example
indexingmarks, or visual indicators 1030 are provided on
the housing 210, and on the collar 132’ of the brace
assembly 130’, and on a corresponding portion of the
visual indicators 1030, simply for purposes of discussion
and illustration. In some examples, the knob 1010 can
include a series of recesses 1012, or other surface treat-
ment(s) to improve user contact with the manipulation
surface of the knob 1010, facilitate user manipulation of
the knob 1010, and the like.
[0095] The terminology used herein is for the purpose
of describing particular example implementations only
and is not intended to be limiting. As used herein, the
singular forms "a," "an," and "the" may be intended to
include theplural formsaswell, unless the context clearly
indicates otherwise. The terms "comprises," "compris-
ing," "including," and "having," are inclusive and there-
fore specify the presence of stated features, integers,
steps, operations, elements, and/or components, but do
not preclude the presence or addition of one or more
other features, integers, steps, operations, elements,
components, and/or groups thereof. The method steps,
processes, and operations described herein are not to be
construed as necessarily requiring their performance in
the particular order discussed or illustrated, unless spe-
cifically identified as an order of performance. It is also to
be understood that additional or alternative stepsmay be
employed.
[0096] Whenan element or layer is referred to as being
"on," "engaged to," "connected to," or "coupled to" an-
other element or layer, it may be directly on, engaged,
connected or coupled to the other element or layer, or
intervening elements or layers may be present. In con-
trast, when an element is referred to as being "directly
on," "directly engaged to," "directly connected to," or
"directly coupled to" another element or layer, there
may be no intervening elements or layers present. Other
words used to describe the relationship between ele-
ments should be interpreted in a like fashion (e.g., "be-
tween" versus "directly between," "adjacent" versus "di-
rectly adjacent," etc.). As used herein, the term "and/or"
includes any and all combinations of one or more of the
associated listed items.
[0097] Although the terms first, second, third, etc. may
be used herein to describe various elements, compo-
nents, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not
be limited by these terms. These termsmay be only used
to distinguish one element, component, region, layer or
section fromanother region, layer or section. Terms such
as "first," "second," andother numerical termswhenused
herein do not imply a sequence or order unless clearly
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indicated by the context. Thus, a first element, compo-
nent, region, layer or section discussed below could be
termed a second element, component, region, layer or
section without departing from the teachings of the ex-
ample implementations.
[0098] Terms of degree such as "generally," "substan-
tially," "approximately," and "about" may be used herein
when describing the relative positions, sizes, dimen-
sions, or values of various elements, components, re-
gions, layers and/or sections. These terms mean that
such relative positions, sizes, dimensions, or values are
within the defined range or comparison (e.g., equal or
close to equal) with sufficient precision as would be
understood by one of ordinary skill in the art in the context
of the various elements, components, regions, layers
and/or sections being described.
[0099] While certain features of the described imple-
mentations have been illustrated as described herein,
many modifications, substitutions, changes and equiva-
lents will now occur to those skilled in the art. It is, there-
fore, to be understood that the appended claims are
intended to cover all such modifications and changes
as fall within the scope of the implementations. It should
be understood that they have been presented by way of
example only, not limitation, and various changes in form
and details may be made. Any portion of the apparatus
and/or methods described herein may be combined in
any combination, except mutually exclusive combina-
tions. The implementations described herein can include
various combinations and/or sub-combinations of the
functions, components and/or features of the different
implementations described.

Claims

1. A nut runner accessory for a power-driven tool, the
nut runner accessory including:

a housing including an open ended slot at a first
end portion of the housing;
a gear assembly received in the housing;
an input shaft coupled at a secondend portion of
the housing and configured to transmit a rotary
force fromapower-driven tool to an input gear of
the gear assembly;
a driver head provided at an output gear of the
gear assembly at the first end portion of the
housing, the driver head being configured to
rotate together with the output gear in response
to rotation of the input gear, wherein the output
gear and the driver head define an open ended
slot corresponding to the open ended slot
formedat thefirst endportionof thehousing; and
an alignment device coupled in the housing and
configured to selectively engage the gear as-
sembly as the input gear and the output gear
rotate in response to the rotary force from the

input shaft,
wherein, in response to an external manipula-
tionof thealignment deviceduring rotationof the
input gear and the output gear, the alignment
device is configured to engage the gear assem-
bly and restrict further rotation of the input gear
and the output gear, with respective open end
portions of the open ended slot defined by the
driver head and output gear and the open ended
slot at the first end portion of the housing in an
aligned position.

2. The nut runner accessory of claim 1, wherein the
alignment device includes a button assembly that is
manipulatable from an exterior of the housing, the
button assembly including:

a support frame coupled to the housing;
a button movably positioned in an open portion
of the support frame;
a pin having a first end portion coupled to the
button, anda secondendportion that selectively
engages a recess in one of the input gear or the
output gear to restrict rotation of the input gear
and the output gear.

3. The nut runner accessory of claim 2, wherein the
second end portion of the pin is configured to be
engaged in the recess and to restrict rotation of the
input gear and the output gear in response to a
depression of the button as the input gear and the
output gear rotate in response to the rotary force
transmitted from the input shaft and a position of the
recess is brought into alignmentwith a position of the
second end portion of the pin.

4. The nut runner accessory of claim 3, wherein a
position of the recess is indexed with a position of
the open ended slot defined by the driver head and
output gear, such that engagement of the second
end portion of the pin in the recess aligns the open
ended slot defined by the driver head and the output
gear with the open ended slot defined at the first end
portion of the housing.

5. The nut runner accessory of any one of claims 2 to 4,
wherein a shoulder portion of the support frame is
fixed to the housing and extends across a portion of
the support frame at the second end portion of the
pin, with an opening formed in the shoulder portion
corresponding to the second end portion of the pin.

6. The nut runner accessory of claim 5, wherein, in
response to depression of the button, the second
end portion of the pin extends through the opening in
the shoulder portion to engage the recess as the
recess as the input gear and the output gear rotate
and a position of the recess is aligned with a position
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of the second end portion of the pin.

7. The nut runner accessory of any one of claims 2 to 6,
further comprising a biasing member positioned
around an intermediate portion of the pin, with a first
end portion of the biasing member abutting the but-
ton, and the second end portion of the biasing mem-
ber abutting a portion of the support frame, wherein
the biasing member biases the button to a disen-
gaged position, and is compressed in response to
depression of the button.

8. The nut runner accessory of claim 1:

wherein the alignment device comprises an
alignment knob accessible from an exterior of
the housing,
wherein the output gear is configured to rotate in
response to a manual manipulation of the align-
ment knob, and
wherein respective open end portions of the
open ended slot defined by the driver head
and output gear and the open ended slot at
the first end portion of the housing are brought
into alignment in response to themanualmanip-
ulation of the alignment knob.

9. The nut runner accessory of claim 8, wherein the
manual manipulation of the alignment knob is a
rotation of the alignment knob, and wherein an
amount of rotation of the alignment knob corre-
sponds to an amount of rotation of the output gear
and driver head.

10. The nut runner accessory of claim 8 or claim 9,
wherein the alignment knob is coupled to the input
shaft at an exterior of the housing.

11. The nut runner accessory of claim 8 or claim 9,
wherein the alignment knob is partially received in
the housing, and partially exposed to the exterior of
the housing through an opening in the housing.

12. The nut runner accessory of claim 11, wherein the
alignment knob is fixed to or integrally formed with
the input gear such that the alignment knob rotates
together with the input gear and manipulation of the
alignment knob causes corresponding rotation of the
input gear.

13. The nut runner accessory of claim 10 or claim 11,
wherein the alignment knob is fixed to or integrally
formed with the input shaft such that the alignment
knob rotates together with the input shaft and the
input gear coupled to the input shaft, and manipula-
tion of the alignment knob causes corresponding
rotation of the input shaft and the input gear coupled
to the input shaft.

14. The nut runner accessory of any one of claims 8 to
13, further comprising at least one visual indicator
provided on at least one of the alignment knob or the
housing, wherein the at least one visual indicator
provides a visual indication of alignment of respec-
tive openendportions of the openended slot defined
by the driver head and output gear and the open
ended slot at the first end portion of the housing.

15. Thenut runneraccessoryofanyoneof thepreceding
claims, wherein

the open ended slot at the first end portion of the
housing is stationary, and the open ended slot
defined by the driver head and the output gear
rotate in response to the rotary force transmitted
from the input shaft to the gear assembly, and
an aligned position of respective open end por-
tions of the open ended slot at the first end
portion of the housing and the open ended slot
defined by the driver head and the output gear
provides for insertion of a threaded rod and nut
into an engagement portion of the nut runner
accessory, and for removal of the threaded rod
and nut from the engagement portion of the nut
runner accessory.
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