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Description

[0001] The present disclosure generally relates to
torque reaction tools and methods for use, and more spe-
cifically to using a torque reaction tool to apply a holdback
torque to a first fastener while a second fastener is tight-
ened into a receptacle of the first fastener.

[0002] Mating fasteners are fasteners that are inserted
and/or threaded into each other to apply a compressive
force to various objects. One example of a pair of mating
fasteners is a nut and a bolt. A technician tightens such
a pair of mating fasteners by applying torque to the first
fastener while applying a "holdback" torque to the second
fastener. For example, the technician may use a breaker
bar to apply a holdback torque to the second fastener
while the technician uses another tool such as a socket
wrench to tighten the first fastener into the second fas-
tener.

[0003] Securing fasteners in this way may have draw-
backs. In some situations, the technician might not be
physically able to apply torque to both fasteners sufficient
for tightening the fasteners, due to insufficient arm length
or limited strength, for example. Also, obstructions may
exist near one or both fasteners, which could force the
technician into an awkward position in which the techni-
cian is on unstable footing or otherwise vulnerable to in-
jury. Additionally, due to misalignment or other technician
error, a breaker bar or another tool may slip off a fastener
while the tool is being used to apply torque. This may
damage nearby equipment or injure the technician or oth-
ers nearby. Lastly, many tools might not be configured
to remain secured against fasteners from an underneath
position without the technician holding the tool to coun-
teract gravity.

[0004] Accordingly, there is a need for a torque reac-
tion tool that does not require the technician to assume
awkward positions, reduces the probability of technician
injury, and is securable to fasteners from an underneath
position.

[0005] Background prior artincludes: US 6941840 B1
which discloses a multiple tool nut and method for ena-
bling the removal of more than one nut from a device at
the same time; US 2001/0042294 A1 which discloses a
method and apparatus for removing and installing spindle
and cutting blades; US 4274310 which discloses atorque
multiplication device; and US 2003/0066392 A1, which
discloses a retractable/folding collapsible wrench.

SUMMARY

[0006] In one example, a torque reaction tool includes
a first arm having an end with a longitudinally extending
cavity, and an opposite end with a first socket drive ele-
ment disposed perpendicular to a longitudinal axis of the
cavity. The torque reaction tool further includes a second
arm having an end portion slidably disposed within the
cavity, and an opposite end with a second socket drive
element thereon, oriented in the same direction as the
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first socket drive element. The torque reaction tool further
includes a first fastener, disposed in a first threaded hole
in the first arm that extends into the cavity, the first fas-
tener being adjustable to engage the end portion of the
second arm to restrict sliding movement of the second
armrelative to the firstarm. The end portion of the second
arm has a width that is not more than 90 percent of a
width of the cavity, such that the end portion of the second
arm is configured to rotationally bind within the cavity in
response to torque applied about the first socket drive
element or the second socket drive element, when cou-
pled respectively to a first socket and a second socket
positioned respectively over a second fastener and a
third fastener.

[0007] In another example, a torque reaction tool in-
cludes a first orthogonally extending arm having an end
with a longitudinally extending cavity, and an opposite
end with a first socket drive element disposed perpen-
dicular to a longitudinal axis of the cavity. The torque
reaction tool further includes a second orthogonally ex-
tending arm having an end portion slidably disposed with-
in the cavity, and an opposite end with a second socket
drive element thereon, oriented in the same direction as
the first socket drive element. The torque reaction tool
further includes afirst fastener, disposed in a first thread-
ed hole in the first arm that extends into the cavity, the
first fastener being adjustable to engage the end portion
of the second arm to restrict sliding movement of the
second arm relative to the first arm. The end portion of
the second arm has a width that is not more than 90
percent of a width of the cavity, such that the end portion
of the second arm is configured to rotationally bind within
the cavity in response to torque applied about the first
socket drive element or the second socket drive element
when coupled to a respective first socket and second
socket positioned respectively over a second fastener
and a third fastener.

[0008] Another example includes a method for using
a torque reaction tool, the torque reaction tool having a
first arm and a second arm slidably disposed within a
cavity of the first arm. The method includes sliding the
second arm within the cavity to adjust a distance between
afirst socket drive element on the first arm and a second
socket drive element on the second arm. The method
further includes mating a first socket with a first fastener
and a second socket with a second fastener, where the
first socket is mated with the first socket drive element
and the second socket is mated with the second socket
drive element. The method further includes tightening a
third fastener of the torque reaction tool such that the
third fastener penetrates into the cavity and restricts
movement of the second arm within the cavity. The meth-
od further includes adjusting a fourth fastener mated with
the first fastener or a fifth fastener mated with the second
fastener to cause the second arm to tilt with respect to a
longitudinal axis of the cavity, thereby binding the second
arm within the cavity and securing the torque reaction
tool to the first fastener and the second fastener. The
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method furtherincludes releasing the torque reaction tool
from the first fastener and the second fastener by loos-
ening the third fastener to allow the second arm to slide
within the cavity.

[0009] The features, functions, and advantages that
have been discussed can be achieved independently in
various embodiments or may be combined in yet other
embodiments further details of which can be seen with
reference to the following description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The novelfeatures believed characteristic of the
illustrative embodiments are set forth in the appended
claims. The illustrative embodiments, however, as well
as a preferred mode of use, further objectives and de-
scriptions thereof, will best be understood by reference
to the following detailed description of an illustrative em-
bodiment of the present disclosure when read in conjunc-
tion with the accompanying Figures.

Figure 1 illustrates a torque reaction tool, according
to an example embodiment.

Figure 2 illustrates a torque reaction tool, according
to an example embodiment.

Figure 3 illustrates a torque reaction tool, according
to an example embodiment.

Figure 4 illustrates a torque reaction tool, according
to an example embodiment.

Figure 5 illustrates a torque reaction tool, according
to an example embodiment.

Figure 6 illustrates a torque reaction tool, according
to an example embodiment.

Figure 7 s a block diagram of a method, according to

an example embodiment.
DETAILED DESCRIPTION

[0011] As discussed above, there are conventional
methods and tools for applying a holdback torque to a
second fastener as a first fastener is tightened into a re-
ceptacle of the second fastener.

[0012] Alternative tools and methods are described
herein.

[0013] Anexample torque reaction tool includes a first
arm, a second arm, and a fastener. The first arm has an
end with a longitudinally extending cavity, and an oppo-
site end with a first socket drive element disposed per-
pendicular to a longitudinal axis of the cavity. The second
arm has an end portion slidably disposed within the cav-
ity, and an opposite end with a second socket drive ele-
ment thereon. The second socket drive element is ori-
ented in the same direction as the first socket drive ele-
ment. The fastener is disposed in a first threaded hole in
the first arm that extends into the cavity. The fastener is
adjustable to engage the end portion of the second arm
to restrict sliding movement of the second arm relative
to the first arm. The end portion of the second arm has
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a width that is not more than 90 percent of a width of the
cavity, such that the end portion of the second arm is
configured to rotationally bind within the cavity in re-
sponse to torque applied about the first socket drive el-
ement or the second socket drive element, when the
socket drive elements are coupled respectively to a pair
of sockets positioned respectively over a first pair of fas-
teners. In a more detailed example, the tool also includes
a handle having a threaded end disposed in a second
threaded hole in the first arm that extends into the cavity.
The threaded end of the handle has a length sufficient
to extend into the cavity and engage the end portion of
the second arm to restrict movement of the second arm.
In another example, the socket drive elements may be
offset from the longitudinal axis of the cavity such that
the tool is useful for tightening fasteners in hard to reach
places.

[0014] Inanexample use ofthetool, atechnicianslides
the second arm within the cavity to adjust a distance be-
tween the socket drive elements to match the spacing of
the first pair of fasteners to be adjusted. The technician
then mates the pair of sockets with the first pair of fas-
teners and mates the sockets with the socket drive ele-
ments of the tool. The technician then tightens the fas-
tener of the torque reaction tool such that the fastener
penetrates into the cavity and restricts movement of the
second arm within the cavity. The technician then adjusts
one or more of a second pair of fasteners that are mated
with the first pair of fasteners to cause the second arm
to tilt, rotate, or otherwise move with respect to the lon-
gitudinal axis of the cavity. This binds the second arm
within the cavity and secures the torque reaction tool to
the first pair of fasteners to be adjusted. After tightening
the first pair of fasteners into or onto the second pair of
fasteners, the technician releases the torque reaction tool
from the first pair of fasteners by loosening the fastener
of the tool to allow the second arm to slide within the
cavity.

[0015] The torque reaction tool may render some of
the torque that would otherwise be applied by the tech-
nician unnecessary, perhaps enabling the technician to
avoid awkward positions and to preventinjury to the tech-
nician or others. The tool may also be securable to fas-
teners from an underneath position and/or confined spac-
es, simplifying various adjustment tasks. The generic
socket drive elements of the tool also enable the use of
different socket sizes for fasteners that differ in size.
[0016] Disclosed embodiments will now be described
more fully hereinafter with reference to the accompany-
ing Drawings, in which some, but not all of the disclosed
embodiments are shown. Indeed, several different em-
bodiments may be described and should not be con-
strued as limited to the embodiments set forth herein.
Rather, these embodiments are described so that this
disclosure will be thorough and complete and will fully
convey the scope of the disclosure to those skilled in the
art.

[0017] By the term "about" or "substantially" with ref-
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erence to amounts or measurement values described
herein, it is meant that the recited characteristic, param-
eter, or value need not be achieved exactly, but that de-
viations or variations, including for example, tolerances,
measurement error, measurement accuracy limitations
and other factors known to those of skill in the art, may
occur in amounts that do not preclude the effect the char-
acteristic was intended to provide.

Figure 1 depicts an example torque reaction tool 100. A
technician may adjust the torque reaction tool 100 such
that a distance 154 between socket drive elements 110
and 120 matches the distance between the fasteners 134
and 136. The fasteners 134 and 136 may be bolts that
are mated respectively with fasteners 135 and 137. In
Figure 1, the fasteners 135 and 137 take the form of nuts.
In other examples, the torque reaction tool 100 may be
mated to nuts via sockets 130 and 132 to provide a hold-
back torque for tightening one or more bolts. The fasten-
ers 134-137 may be used to compress two or more ob-
jects (not shown) together, but other examples are pos-
sible. For example, the fasteners 134-137 might be used
to secure a pair of flanged fittings (not shown) to each
other. The torque reaction tool 100 may be used to apply
a holdback torque to the fastener 134 as the fastener 135
is tightened onto the fastener 134, or vice versa.

[0018] The torque reaction tool 100 includes an arm
102, an arm 114, and a fastener 122. The arm 102 in-
cludes an end 104, a cavity 106, an end 108, the socket
drive element 110, a threaded hole 124, a threaded hole
142, a surface 150, and a surface 152. The arm 114
includes an end portion 116, an end 118, a socket drive
element 120, and a groove 156 having an end 158.
[0019] The arm 102 is constructed of metal, carbon
fiber, or some other material(s) capable of withstanding
various forces or torques described herein. The end 104
of the arm 102 is open to the cavity 106. As depicted in
Figure 1, the cavity 106 extends from the end 104 about
two thirds of the way to the end 108, but other examples
are possible. A cross-section of the cavity 106 may have
an oval shape, a cylindrical shape, a non-cylindrical
shape, or a rectangular shape as well as other shapes.
In some examples, the cavity 106 might have a shape
similar to, but slightly larger than, the end portion 116 of
the arm 114 to accommodate sliding movement of the
end portion 116 within the cavity 106. In other examples,
the cavity 106 might differ in shape from the end portion
116. For instance, the end portion 116 might have a
square cross-sectional shape and the cavity 106 might
have a hexagonal cross-sectional shape. In another ex-
ample, the end portion 116 might have a hexagonal
cross-sectional shape and the cavity 106 might have a
square cross-sectional shape. For example, the end por-
tion 116 of the arm 114 may have a width 126 that is not
more than 90 percent of the width 128 of the cavity 106.
Similarly, the end portion 116 of the arm 114 may have
a height 146 that is not more than 90 percent of the height
148 of the cavity 106. As depicted in Figure 1, the width
126 and height 146 may refer to a constant width and a
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constant height of the end portion 116 within the cavity
106. In other examples, the end portion 116 might not
have a constant height or a constant width. Accordingly,
as used herein, the term "cross-sectional width" may refer
to a maximum width of the end portion 116 within the
cavity 106 along the direction of the width 126, and the
term "cross-sectional height" may refer to a maximum
height of the end portion 116 within the cavity 106 along
the direction of the height 146. In one illustrative embod-
iment, the cavity 106 may have a cross-sectional width
of 0.85 inches and a cross-sectional height of 0.85 inch-
es, for example, and the end portion 116 of the arm 114
may have a cross-sectional width of 0.75 inches and a
cross-sectional height of 0.75 inches, for example. In oth-
er examples, the end portion 116 may have different di-
mensions for a maximum width and height of the end
portion that is not more than 90 percent of the height and
width of the cavity 106, and might not have a constant
height or a constant width.

[0020] Generally, the shape and dimensions of the
cavity 106 and the shape and dimensions of the end por-
tion 116 prevent the end portion 116 from rotating a large
amount about the longitudinal axis 112. Similarly, the
shape and dimensions of the cavity 106 and the shape
and dimensions of the end portion 116 generally prevent
significant tilting of the end portion 116 with respect to
the longitudinal axis 112. However, when the socketdrive
elements 110 and 120 are fitted with sockets 130 and
132 that are mated with the fasteners 134 and 136, the
end portion 116 may, in response to a torque applied to
either of the fasteners 135 or 137, tilt or rotate a small
amount (e.g., 1 to 5 degrees) within the cavity 106 to
"lock" the torque reaction tool 100 onto the fasteners 134
and 136 and to lock the arm 114 in position with respect
to the arm 102. In this "locked" condition, a technician
may apply a tightening torque to either of the fasteners
135 or 137, and the torque reaction tool 100 will generally
provide a holdback torque at one or more of the fasteners
134 or 136.

[0021] The socket drive element 110 is at or near the
end 108 of the arm 102 and is disposed perpendicular
to or substantially perpendicular to the longitudinal axis
112. For example, the socket drive element 110 may be
disposed at an angle ranging from 85 to 95 degrees with
respect to the longitudinal axis 112. The socket drive el-
ement 110 may be configured to be mated with the socket
130. As depicted in Figure 1, the socket drive element
110 is a square protrusion, but the socket drive element
110 may have any shape that matches a receiving hole
of a socket. The socket 130 is configured to apply a ro-
tational force to a fastener, such as the fastener 134.
The arm 114 is also constructed of metal, carbon fiber,
or some other material(s) capable of withstanding various
forces or torques described herein. In Figure 1, the end
portion 116 of the arm 114 is slidably disposed within the
cavity 106. The socket drive element 120 is positioned
at or near the end 118 of the arm 114.

[0022] The socket drive element 120 is disposed per-
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pendicular to or substantially perpendicular to the longi-
tudinal axis 112, that is, in the same general direction as
the socket drive element 110. For example, the socket
drive element 120 may be disposed at an angle ranging
from 85 to 95 degrees with respect to the longitudinal
axis 112. The socket drive element 120 may be config-
ured to be mated with the socket 132. As depicted in
Figure 1, the socket drive element 120 is a square pro-
trusion, but the socket drive element 120 may have any
shape that matches a receiving hole of a socket. The
socket 132 is configured to apply a rotational force to a
fastener, such as the fastener 136.

[0023] The arm 114 includes a groove 156 that is ad-
jacent to the surface 152 of the arm 102. The groove 156
is configured to receive the fastener 122 when the fas-
tener 122 is inserted into the threaded hole 124 of the
arm 102.

[0024] The fastener 122 may take the form of a set
screw, but other examples are possible. When secured
tightly against the groove 156, the fastener 122 may fa-
cilitate restricting the movement of the end portion 116
of the arm 114 within the cavity 106. When loosened but
still within the groove 156, the fastener 122 may allow
the arm 114 to slide out of the cavity 106 until the fastener
abuts the end 158 of the groove 156. Further loosening
of the fastener 122 may remove the fastener 122 from
the groove 156, allowing the arm 114 to be completely
removed from the cavity 106. The arm 114 may have an
additional groove similar to the groove 156 on a surface
of the arm 114 that is opposite the surface on which the
groove 156 is disposed. Such an additional groove may
be configured to receive an additional fastener through
the threaded hole 125 (shown in Figure 2). The torque
reaction tool 100 may also include a handle 138. The
handle 138 may include a threaded end 140 disposable
in the threaded hole 142 that extends into the cavity 106.
The threaded end 140 may have a length 144 sufficient
to extend into the cavity 106 and engage the end portion
116 of the second arm 114 to restrict movement of the
second arm 114. The length 144 may be within a range
of 0.25 to 0.5 inches, for example. The handle 138 may
also provide a portion of the torque reaction tool 100 for
a technician to grasp.

[0025] Figure 2 depicts additional views of the torque
reaction tool 100. The topmost view of Figure 2 shows
the threaded hole 125 that is disposed opposite the
threaded hole 124. A fastener similar to the fastener 122
can be inserted in to the threaded hole 125 to function
similarly to the fastener 122. The second view from the
top is an overhead view of the torque reaction tool 100.
The third view from the top has a perspective similar to
Figure 1. The bottommost view of Figure 2 shows an
underneath view of the torque reaction tool 100.

[0026] Figure 3 shows the arm 102 and the arm 114
in a disassembled state, that is, a state where the arm
114 has been removed from the cavity 106.

[0027] Figure4 depicts anexample torque reaction tool
200 which is similar to the torque reaction tool 100 in
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several aspects. However, one way that the torque re-
action tool 200 differs from the torque reaction tool 100
is that the torque reaction tool 200 has a c-shaped design
which may allow a technician to apply the torque reaction
tool 200 to fasteners that are behind obstructions or are
otherwise hard to reach.

[0028] A technician may adjust the torque reaction tool
200 such that a distance 254 between socket drive ele-
ments 210 and 220 matches the distance between the
fasteners 234 and 236. The fasteners 234 and 236 may
be bolts that are mated respectively with fasteners 235
and 237. In Figure 4, the fasteners 235 and 237 take the
form of nuts. In other examples, the torque reaction tool
200 may be mated to nuts via sockets 230 and 232 to
provide a holdback torque for tightening one or more
bolts. The fasteners 234-237 may be used to compress
two or more objects (not shown) together, but other ex-
amples are possible. For example, the fasteners 234-237
might be used to secure a pair of flanged fittings (not
shown) to each other. The torque reaction tool 200 may
be used to apply a holdback torque to the fastener 234
as the fastener 235 is tightened onto the fastener 234,
or vice versa.

[0029] The torque reaction tool 200 includes an arm
202, an arm 214, and a fastener 222. The arm 202 in-
cludes an end 204, a cavity 206, an end 208, the socket
drive element 210, a threaded hole 224, a threaded hole
242, a surface 250, and a surface 252. The arm 214
includes an end portion 216, an end 218, a socket drive
element 220, and a groove 256 having an end 258.
[0030] The arm 202 is constructed of metal, carbon
fiber, or some other material(s) capable of withstanding
various forces or torques described herein. In contrast
to the arm 102 of the torque reaction tool 100, the arm
202 has an 1-shape that forms a right angle. The end
204 of the arm 202 is open to the cavity 206. As depicted
in Figure 4, the cavity 206 extends from the end 204
about two thirds of the way to the 1-shaped corner 215
of the arm 202, but other examples are possible. A cross-
section of the cavity 206 may have an oval shape, a cy-
lindrical shape, a non-cylindrical shape, or a rectangular
shape as well as other shapes. In some examples, the
cavity 206 might have a shape similar to, but slightly larg-
er than, the end portion 216 of the arm 214 to accommo-
date sliding movement of the end portion 216 within the
cavity 206. In other examples, the cavity 206 might differ
in shape from the end portion 216. For instance, the end
portion 216 might have a square cross-sectional shape
and the cavity 206 might have a hexagonal cross-sec-
tional shape. In another example, the end portion 216
might have a hexagonal cross-sectional shape and the
cavity 206 might have a square cross-sectional shape.
[0031] For example, the end portion 216 of the arm
214 may have a width 226 thatis not more than 90 percent
of the width 228 of the cavity 206. Similarly, the end por-
tion 216 of the arm 214 may have a height 246 that is
not more than 90 percent of the height 248 of the cavity
206. As depicted in Figure 4, the width 226 and height
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246 may refer to a constant width and a constant height
of the end portion 216 within the cavity 206. In other ex-
amples, the end portion 216 might not have a constant
height or a constant width. Accordingly, as used herein,
the term "cross-sectional width" may refer to a maximum
width of the end portion 216 within the cavity 206 along
the direction of the width 226, and the term "cross-sec-
tional height" may refer to a maximum height of the end
portion 216 within the cavity 206 along the direction of
the height 246. In one illustrative embodiment, the cavity
206 may have a cross-sectional width of 0.75 inches and
a cross-sectional height of 0.55 inches, for example, and
the end portion 216 of the arm 214 may have a cross-
sectional width of 0.65 inches and a cross-sectional
height of 0.45 inches, for example. In other examples,
the end portion 216 may have different dimensions for a
maximum width and height of the end portion that is not
more than 90 percent of the height and width of the cavity
206, and might not have a constant height or a constant
width.

[0032] Generally, the shape and dimensions of the
cavity 206 and the shape and dimensions of the end por-
tion 216 prevent the end portion 216 from rotating a large
amount about the longitudinal axis 212. Similarly, the
shape and dimensions of the cavity 206 and the shape
and dimensions of the end portion 216 generally prevent
significant tilting of the end portion 216 with respect to
the longitudinal axis 212. However, when the socket drive
elements 210 and 220 are fitted with sockets 230 and
232 that are mated with the fasteners 234 and 236, the
end portion 216 may, in response to a torque applied to
either of the fasteners 235 or 237, tilt or rotate a small
amount (e.g., 1 to 5 degrees) within the cavity 206 to
"lock" the torque reaction tool 200 onto the fasteners 234
and 236 and to lock the arm 214 in position with respect
to the arm 202. In this "locked" condition, a technician
may apply a tightening torque to either of the fasteners
235 0r 237, and the torque reaction tool 200 will generally
provide a holdback torque at one or more of the fasteners
234 or 236.

[0033] The socket drive element 210 is at or near the
end 208 of the arm 202 and, although offset from the
longitudinal axis 212, may be disposed perpendicular to
or substantially perpendicular to the longitudinal axis 212.
For example, the socket drive element 210 may be dis-
posed at an angle ranging from 85 to 95 degrees with
respect to the longitudinal axis 212 if the socket drive
element 210 were translated to be coplanar with the lon-
gitudinal axis 212. The socket drive element 210 may be
configured to be mated with the socket 230. As depicted
in Figure 4, the socket drive element 210 is a square
protrusion, but the socket drive element 210 may have
any shape that matches a receiving hole of a socket. The
socket 230 is configured to apply a rotational force to a
fastener, such as the fastener 234.

[0034] The arm 214 is also constructed of metal, car-
bon fiber, or some other material(s) capable of withstand-
ing various forces or torques described herein. In contrast
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to the arm 114 of the torque reaction tool 100, the arm
202 has an I-shape that forms a right angle. In Figure 4,
the end portion 216 of the arm 214 is slidably disposed
within the cavity 206. The socket drive element 220 is
positioned at or near the end 218 of the arm 214.
[0035] Although offset from the longitudinal axis 212,
the socket drive element 220 is disposed perpendicular
to or substantially perpendicular to the longitudinal axis
212, that is, in the same general direction as the socket
drive element210. For example, the socket drive element
220 may be disposed at an angle ranging from 85 to 95
degrees with respect to the longitudinal axis 212 if the
socket drive element 220 were translated to be coplanar
with the longitudinal axis 212. The socket drive element
220 may be configured to be mated with the socket 232.
As depicted in Figure 4, the socket drive element 220 is
a square protrusion, but the socket drive element 220
may have any shape that matches a receiving hole of a
socket. The socket 232 is configured to apply a rotational
force to a fastener, such as the fastener 236.

[0036] The arm 214 includes a groove 256 that is ad-
jacent to the surface 252 of the arm 202. The groove 256
is configured to receive the fastener 222 when the fas-
tener 222 is inserted into the threaded hole 224 of the
arm 202.

[0037] The fastener 222 may take the form of a set
screw, but other examples are possible. When secured
tightly against the groove 256, the fastener 222 may fa-
cilitate restricting the movement of the end portion 216
of the arm 214 within the cavity 206. When loosened but
still within the groove 256, the fastener 222 may allow
the arm 214 to slide out of the cavity 206 until the fastener
abuts the end 258 of the groove 256. Further loosening
of the fastener 222 may remove the fastener 222 from
the groove 256, allowing the arm 214 to be completely
removed from the cavity 206. The torque reaction tool
200 may also include a handle 238. The handle 238 may
include a threaded end 240 disposable in the threaded
hole 242 that extends into the cavity 206. The threaded
end 240 may have a length 244 sufficient to extend into
the cavity 206 and engage the end portion 216 of the
second arm 214 to restrict movement of the second arm
214. The length 244 may be within a range of 0.25t0 0.5
inches, for example. The handle 238 may also provide a
portion of the torque reaction tool 200 for a technician to
grasp.

[0038] Figure 5 provides an additional view of the
torque reaction tool 200. Figure 5 shows additional
threaded holes 247 and 249 through which the threaded
end 240 of the handle 238 may be inserted. The threaded
end 240 may be tightened into the hole 242 to restrict
movement of the second arm 214 within the cavity 206
and so that the handle 238 serves as a handle for a tech-
nician. The threaded end 240 may alternatively be insert-
ed into the threaded hole 247, but the handle 238 will
generally function only as a handle in that position.
[0039] Figure 6 provides additional views of the torque
reaction tool 200. The top view is a downward looking
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view of the torque reaction tool 200, whereas the bottom
view is an upward looking view of the torque reaction tool
200. It should be noted that Figures 5 and 6 show the
torque reaction tool 200 (specifically the arms 202 and
214) having slightly different shapes with respect to the
torque reaction tool 200 depicted in Figure 4. These dif-
ferences generally will not affect the functionality of the
torque reaction tool 200.

Figure 7 is a block diagram of a method 700 for using a
torque reaction tool having a first arm and a second arm
slidably disposed within a cavity of the first arm. For ex-
ample, the method 700 could be used in conjunction with
the torque reaction tools 100 or 200.

[0040] At block 702, the method 700 includes sliding
the second arm within the cavity to adjust a distance be-
tween a first socket drive element on the first arm and a
second socket drive element on the second arm. When
using the torque reaction tool 100, a technician may slide
the arm 114 within the cavity 106 to adjust the distance
154 between the socketdrive element 110 and the socket
drive element 120. The distance 154 may be adjusted to
match a distance between the fasteners 134 and 136.
When using the torque reaction tool 200, the technician
may slide the arm 214 within the cavity 206 to adjust the
distance 254 between the socket drive element 210 and
the socket drive element 220. The distance 254 may be
adjusted to match a distance between the fasteners 234
and 236.

[0041] At block 704, the method 700 includes mating
a first socket with a first fastener and a second socket
with a second fastener. In this context, the first socket is
mated with the first socket drive element and the second
socket is mated with the second socket drive element.
When using the torque reaction tool 100, the technician
may mate the socket 130 with the fastener 134 and mate
the socket 132 with the fastener 136. The technician may
also mate the socket 130 with the socket drive element
110 and mate the socket 132 with the socket drive ele-
ment 120. When using the torque reaction tool 200, the
technician may mate the socket 230 with the fastener
234 and mate the socket 232 with the fastener 236. The
technician may also mate the socket 230 with the
socket drive element 210 and mate the socket 232 with
the socket drive element 220. At block 706, the method
700 includes tightening a third fastener of the torque re-
action tool such that the third fastener penetrates into the
cavity and restricts movement of the second arm within
the cavity. When using the torque reaction tool 100, the
technician may tighten the fastener 122 into the threaded
hole 124 or the threaded hole 125 such that the fastener
122 penetrates into the cavity 106 and restricts move-
ment of the arm 114 within the cavity 106. When using
the torque reaction tool 200, the technician may tighten
the fastener 222 into the threaded hole 224 such that the
fastener 222 penetrates into the cavity 206 and restricts
movement of the arm 214 within the cavity 206.

[0042] When using the torque reaction tool 100, the
technician may also insert the threaded end 140 of the
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handle 138 into the threaded hole 142 to further restrict
the end portion 116 from moving within the cavity 106.
When using the torque reaction tool 200, the technician
may insert the threaded end 240 of the handle 238 into
the threaded hole 242 or 249 to further restrict the end
portion 216 from moving within the cavity 206.

[0043] Atblock 708, the method 700 includes adjusting
a fourth fastener mated with the first fastener or a fifth
fastener mated with the second fastener to cause the
second arm to tilt with respect to a longitudinal axis of
the cavity, thereby binding the second arm within the cav-
ity and securing the torque reaction tool to the first fas-
tener and the second fastener.

[0044] When using the torque reaction tool 100, the
technician may turn the fastener 135 that is mated with
the fastener 134 to cause the arm 114 to tilt with respect
to the longitudinal axis 112, which may cause the arm
114 to bind within the cavity 106 and secure the torque
reaction tool 100 to the fastener 134 and the fastener
136. More specifically, the torque applied to the fastener
135 may cause the fastener 134 to transfer a torque to
the socket drive element 110 via the socket 130. The
transferred torque may cause the arm 102 to rotate and
bind against the arm 114 in the cavity 106. Similarly,
torque applied to the fastener 137 may cause the fastener
136 to transfer a torque to the socket drive element 120
via the socket 132. The transferred torque may cause
the arm 114 to rotate and bind against the arm 102 in the
cavity 106.

[0045] When using the torque reaction tool 200, the
technician may turn the fastener 235 that is mated with
the fastener 234 to cause the arm 214 to tilt with respect
to the longitudinal axis 212, which may cause the arm
214 to bind within the cavity 206 and secure the torque
reaction tool 200 to the fastener 234 and the fastener
236. More specifically, the torque applied to the fastener
235 may cause the fastener 234 to transfer a torque to
the socket drive element 210 via the socket 230. The
transferred torque may cause the arm 202 to rotate and
bind against the arm 214 in the cavity 206. Similarly,
torque applied to the fastener237 may cause the fastener
236 to transfer a torque to the socket drive element 220
via the socket 232. The transferred torque may cause
the arm 214 to rotate and bind against the arm 202 in the
cavity 206.

[0046] Once the torque reaction tool 100 or 200 is in
the bound state and secured to the fasteners 134/234
and 136/236, the technician may tighten or loosen the
fasteners 135/235 and 137/237 while the torque reaction
tool 100 or 200 applies a holdback torque that facilitates
loosening or tightening of the fasteners 135/235 and/or
137/237.

[0047] Atblock 710, the method 700 includes releasing
the torque reaction tool from the first fastener and the
second fastener by loosening the third fastener to allow
the second arm to slide within the cavity. When using the
torque reaction tool 100, the technician may loosen the
fastener 122 in the threaded hole 124 and/or loosen the
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threaded end 140 of the handle 138 disposed in the
threaded hole 142 to allow the end portion 116 to move
within the cavity 106 and to release the torque reaction
tool 100 from the second and third fasteners 134 and
136. When using the torque reaction tool 200, the tech-
nician may loosen the fastener 222 in the threaded holes
124 or 125 and/or loosen the handle 238 in the threaded
holes 242 or 249 to allow the end portion 216 to move
within the cavity 206 and to release the torque reaction
tool 200 from the fasteners 234 and 236.

[0048] The description of the different advantageous
arrangements has been presented for purposes of illus-
tration and description, and is not intended to be exhaus-
tive or limited to the embodiments in the form disclosed.
Many modifications and variations will be apparent to
those of ordinary skill in the art. Further, different advan-
tageous embodiments may describe different advantag-
es as compared to other advantageous embodiments.
The embodiment or embodiments selected are chosen
and described in order to explain the principles of the
embodiments, the practical application, and to enable
others of ordinary skill in the art to understand the dis-
closure for various embodiments with various modifica-
tions as are suited to the particular use contemplated.

Claims
1. A torque reaction tool (100) comprising:

a first arm (102) having an end (104) with a lon-
gitudinally extending cavity (106), and an oppo-
site end (108) with a first socket drive element
(110) disposed perpendicular to a longitudinal
axis (112) of the cavity (106);

a second arm (114) having an end portion (116)
slidably disposed within the cavity (106), and an
opposite end (118) with a second socket drive
element (120) thereon, oriented in the same di-
rection as the first socket drive element (110);
and

afirstfastener (122), disposed in afirst threaded
hole (124) in the first arm (102) that extends into
the cavity (106), the first fastener (122) being
adjustable to engage the end portion (116) of
the second arm (114) to restrict sliding move-
ment of the second arm (114) relative to the first
arm (102);

wherein the end portion (116) of the second arm
(114) has a width (126) that is not more than 90
percent of a width (128) of the cavity (106), such
that the end portion (116) of the second arm
(114) is configured to rotationally bind within the
cavity (106) in response to torque applied about
thefirstsocketdrive element(110) orthe second
socket drive element (120), when coupled re-
spectively to a first socket (130) and a second
socket (132) positioned respectively over a sec-
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ond fastener (134) and a third fastener (136).

The torque reaction tool (100) of claim 1, further com-
prising a handle (138), having a threaded end (140)
disposed in a second threaded hole (142) in the first
arm (102) that extends into the cavity (106), the
threaded end (140) having a length (144) sufficient
to extend into the cavity (106) and engage the end
portion (116) of the second arm (114) to restrict
movement of the second arm (114).

The torque reaction tool (100) of claim 2, wherein
the end portion (116) of the second arm (114) is con-
figured to rotationally bind within the cavity (106) to
impermanently secure the firstarm (102) and second
arm (114) relative to each other and relative to the
second fastener (134) and the third fastener (136).

The torque reaction tool (100) of any of claims 2 to
3, with one or more of the following:

» wherein the end portion (116) of the second
arm (114) has a cross-sectional width (126) and
a cross-sectional height (146) that are respec-
tively not more than 90 percent of the cross-sec-
tional width (128) and a cross-sectional height
(148) of the cavity (106),

» wherein the end portion (116) of the second
arm (114) is slidable within the cavity (106) such
that a distance (154) between the first socket
drive element (110) and the second socket drive
element (120) is adjustable,

» wherein the end portion (116) of the second
arm (114) has a non-cylindrical cross-sectional
shape that inhibits rotation of the second arm
(114) relative to the first arm (102) about the
longitudinal axis (112) of the cavity (106).

The torque reaction tool (100) of any of claims 2 to
4 wherein a cross-section of the cavity (106) has an
oval shape.

The torque reaction tool (100) of any of claims 2 to
5, wherein a cross-section of the cavity (106) has a
rectangular shape.

The torque reaction tool (100) of any of claims 2 to
6, with one or more of the following:

» wherein one or more of the first socket drive
element (110) or the second socket drive ele-
ment (120) comprise a protrusion configured to
receive a socket (130/132) that is configured to
apply a rotational force to a fastener (134/136),
» wherein the first socket drive element (110) is
on afirst surface (150) of the first arm (102), and
wherein the first threaded hole (124) is on a sec-
ond surface (152) of the first arm (102) that is
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perpendicular to the first surface (150).

The torque reaction tool (100) of any of claims 2 to 7,
wherein the second arm (114) is movable within the
cavity (106) to change a distance (154) between the
firstsocket drive element (110) and the second sock-
etdrive element (120), wherein the second arm (114)
comprises a groove (156) configured to receive the
fastener (122),

wherein the groove (156) comprises an end (158),
and

wherein the first fastener (122) is configured to re-
strict movement of the second arm (114) out of the
cavity (106) by contacting the end (158) of the groove
(156).

A torque reaction tool (100) of any of claims 2 to 10,
further characterized in that:

the first arm comprises a first orthogonally ex-
tending arm (202) having an end (204) with a
longitudinally extending cavity (206), and an op-
posite end (208) with afirst socket drive element
(210) disposed perpendicular to a longitudinal
axis (212) of the cavity (206); and

the second arm comprises a second orthogo-
nally extending arm (214) having an end portion
(216) slidably disposed within the cavity (206),
and an opposite end (218) with a second socket
drive element (220) thereon, oriented in the
same direction as the first socket drive element
(210).

The torque reaction tool (100) of any of claims 2 to
9, wherein loosening the threaded end (140) of the
handle (138) disposed in the threaded hole (142)
allows the end portion (116) to move within the cavity
(106) and to release the torque reaction tool (100)
from the second fastener (134) and third fastener
(136), and/or

wherein loosening the fastener (122) disposed in the
firstthreaded hole (124) allows the end portion (116)
to move within the cavity (106) and to release the
torque reaction tool (100) from the second fastener
(134) and third fastener (136).

A method (700) for using a torque reaction tool
(100/200), the torque reaction tool (100/200) having
a first arm (102/202) and a second arm (114/214)
having an end portion (116/216) slidably disposed
within a cavity (106/206) of the first arm (102/202),
the method (700) comprising:

sliding the end portion (116/216) of the second
arm (114/214) within the cavity (106/206) to ad-
just a distance (154/254) between a first socket
drive element (110/210) on the first arm
(102/202) and a second socket drive element
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12.

13.

14.

(120/220) on the second arm (114/214);
mating a first socket (130/230) with a first fas-
tener (134/234) and a second socket (132/232)
with a second fastener (136/236), wherein the
firstsocket (130/230) is mated with the first sock-
etdrive element(110/210) and the second sock-
et (132/232) is mated with the second socket
drive element (120/220);

adjusting a third fastener (122/222) in a first
threaded hole (124) of the torque reaction tool
(100/200), where the fastener (122/222) ex-
tends into the cavity (106/206) to restrict move-
mentofthe second arm (114/214) within the cav-
ity (106/206); and

adjusting a fourth fastener (135/235) mated with
the first fastener (134/234) or a fifth fastener
(137/237) mated with the second fastener
(136/236) to cause the second arm (114/214) to
tilt with respect to a longitudinal axis (112/212)
of the cavity (106/206), thereby binding the sec-
ond arm (114/214) within the cavity (106/206)
and securing the torque reaction tool (100/200)
to the first fastener (134/234) and the second
fastener (136/236); and

releasing the torque reaction tool (100/200) from
the first fastener (134/234) and the second fas-
tener (136/236) by loosening the third fastener
(122/222) to allow the second arm (114/214) to
slide within the cavity (106/206).

The method of claim 11, further comprising the step
of tightening a threaded end (140/240) on a handle
(138/238) that is disposed within a second threaded
hole (142/242) in the first arm (102/202), where the
threaded end (140/240) has a length (144/244) suf-
ficientto extend into the cavity (106/206) and engage
the end portion (116/216) of the second arm
(114/214) to restrict movement of the second arm
(114/214).

The method of any of claims 11 to 12, wherein the
step of adjusting a fourth fastener (135/235) mated
with the first fastener (134/234) or a fifth fastener
(137/237) mated with the second fastener (135,
137/235, 237) comprises applying a torque to either
of the fourth fastener (135/235) or fifth fastener
(137/237) to cause the end portion (116/216) to ro-
tate within the cavity (106/206) and bind the second
arm (114/214) within the cavity (106/206) to secure
the torque reaction tool (100/200) to the first fastener
(134/234) and the second fastener (136/236).

The method of any of claims 11 to 13, wherein caus-
ing the end portion (116/216) to rotate within the cav-
ity (106/206) comprises rotation of an end portion
(116/216) having a cross-sectional width (126/226)
and a cross-sectional height (146/246) that are re-
spectively not more than 90 percent of the cross-
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sectional width (128/228) and a cross-sectional
height (148/248) of the cavity (106/206).

The method of any of claims 11 to 14, further com-
prising the step of releasing the torque reaction tool
(100/200) from the first fastener (134/234) and the
second fastener (136/236) by loosening the third fas-
tener (122/222) to allow the second arm (114/214)
to slide within the cavity (106/206), and/or further
comprising the step of releasing the torque reaction
tool (100/200) from the first fastener (134/234) and
the second fastener (136/236) by loosening the
threaded end (140/240) engaging the end portion
(116/216) of the second arm (114/214) to allow the
second arm (114/214) to slide within the cavity
(106/206).
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