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TORQUE LIMITING TOOL AND METHOD FOR USING THE SAME

[1] Field of the Disclosure

[2] This disclosure relates to a torque limiting tool, method for using the same,

and set of torque limiting tools, and more particularly a tool arranged for adjusting a

device to a predetermined load, and preventing further adjustment once the

predetermined load is reached.

[3] Background

[4] In certain instances, it is desired to limit the torque applied to certain devices

due to possible destruction of the device or injury. In orthopedic devices, and medical

devices as a whole, it is possible to exceed desirable tightening of various devices

worn by a user, including pins, straps, cables, etc. If a device is over-tightened, this

may cause injury to the user. Although a common tool, such as a screwdriver or

wrench, may tighten devices, these common tools lack any safeguards to prevent over

tightening.

[5] While it is possible to create safeguards within the device itself, such actions

have the tendency of overcomplicating the device and adding to material bulk of the

device. As each individual wearer of a medical device has different anatomies and

thresholds, it is difficult to provide a one-size fits all approach in design of a

mechanism within the device to limit certain tightening thresholds.

[6] Various ranges of force may be required for a device or treatment, and a single

tool may not adequately permit limiting to lower or higher ranges. Current solutions

do not account for different forces required for different applications and treatment

stages, and are limited to a single tool that may be arranged to arbitrarily fail.

[7] Known tools may be expensive and are general tools not specific to an

application. It is desirable to provide a tool or set of tools specifically designed to

handle an application while providing torque limiting means. Many tools may be

expensive to make and since it is useful to provide a tool with a device, such as a knee

brace, it is helpful to supply a tool or set of tools that are less expensive to make and

may be disposable.



[8] Summary

[9] According to embodiments of the disclosure, a torque limiting tool is arranged

for adjusting a device to a predetermined load, and preventing further adjustment once

the predetermined load is reached. The tool may shear apart once the predetermined

load is reached with a handle shearing away from a key part when a predetermined

magnitude of rotational force applies to the tool.

[10] In an embodiment, the torque limiting tool includes an upper portion having a

handle, a lower portion including a key part, and an intermediate portion with a

shearing section and connecting the upper and lower portions.

[ 1 1] The intermediate portion may define opposed frustoconical sections tapering

toward a dividing line within the shearing section. The dividing line may be along the

shearing section and adapted to shear the frustoconical sections from one another

upon application of a predetermined rotational force. The frustoconical sections may

have the same dimensions and may be mirror opposite one another. The frustoconical

sections may have substantially continuous concentric dimensions. The torque

limiting tool may be monolithic and continuously formed.

[12] The key part may define a protruding non-cylindrical shape forming an end

portion of the torque limiting tool. The key part may define a polygonal cross-

section, although other shapes are likewise envisioned. The upper, intermediate and

lower portions may be coaxial along a longitudinal axis of the torque limiting tool.

The handle may define coaxial first and second arms along a lateral axis

perpendicular to a longitudinal axis of the torque limiting tool. Each of the first and

second arms may define an arcuate surface and a linear surface on opposed sides of

each of the arms. The arcuate surface of the first arm may be on a side opposite to

the arcuate surface of the second arm. The arcuate surface of each of the first and

second arms extends along opposed sides of the longitudinal axis.

[13] The arcuate surface of each of the first and second arms may define an arcuate

segment generally concentric with the intermediate portion. The upper portion may

define an upper cylindrical portion between the handle and the intermediate portion,

and is generally concentric with the intermediate portion. The lower portion defines a

lower cylindrical portion between the key part and the intermediate portion. The

lower portion is generally concentric with the intermediate portion. The lower portion



may define a lower cylindrical portion between the key part and the intermediate

portion. The lower portion is generally concentric with the intermediate portion and

defines a flanged surface extending generally perpendicularly to the key part.

[14] In a method for securing a device with a torque limiting tool of any of the

foregoing embodiments, the method includes coupling the key part with the rotatable

receptacle, and rotating the torque limiting tool in a first rotational direction wherein

at a predetermined level of rotational force, the shearing section separates the handle

from the key part. The rotatable receptacle couples to a ratchet element preventing

rotational movement in a second rotational direction opposite the first rotational

direction. The method may further include selecting the torque limiting tool among a

plurality of different torque limiting tools each having a shearing section indexed at a

different predetermined level of rotational force.

[15] A set of torque limiting tools may be provided wherein each of the torque

limiting tools has a different shearing section indexed at a different predetermined

level of rotational force required to shear the shearing section and sever the handle

from the key part. Each of the torque limiting tools includes different indicia

indicating the predetermined level of rotational force of an individual torque limiting

tool.

[16] Brief Description of the Drawings

[17] The torque limiting tool, the methods for using the same, and set of torque

limiting tools are described referring to the accompanying drawings which show

preferred embodiments. Fig. 1 is a perspective view of an embodiment of a torque

limiting tool.

[18] Fig. 2 is a top plan view of the torque limiting tool of Fig. 1.

[19] Fig. 3 is a bottom plan view of the torque limiting tool of Fig. 1.

[20] Fig. 4 is an elevational view of the torque limiting tool of Fig. 1.

[21] Fig. 5 is a perspective view of the torque limiting tool of Fig. 1 coupled to a

receptacle of a portion of a medical device.

[22] Fig. 6 is an elevational cross-sectional view of the torque limiting tool and

medical device of Fig. 5 .

[23] Fig. 7 is a perspective view of a set of torque limiting tools.



[24] Fig. 8 is a bottom plan view showing a preferred variation of the key part.

[25] Fig. 9 is a schematic graph showing the torque loading over a range of motion

for loading a functional PCL brace.

[26] Fig. 10 is a schematic graph showing the torque loading over a range of

motion for loading a functional ACL brace.

[27] Detailed Description of Various Embodiments

[28] A better understanding of different embodiments of the torque limiting tool,

the methods for using the same, and set of torque limiting tools may be gained from

the following description read with the accompanying drawings in which like

reference characters refer to like elements.

[29] Referring to the embodiment of Figs. 1-4, a torque limiting tool 10 is

illustrated. The torque limiting tool 10 includes an upper portion 12 having a handle

20, a lower portion 16 including a key part 18, and an intermediate portion 14 having

a shearing section 32 and connecting to the upper and lower portions 12, 16. The

intermediate portion 14 defines opposed frustoconical sections 34, 36 tapering toward

by a dividing line 32 defining along which lies the shearing section 15. The shearing

section 15 will generally shear along or proximate to the dividing line 32.

[30] The shearing section 15 serves as the torque limiting aspect of the tool 10 and

fails upon applying a torque over a predetermined maximum amount. The shearing

section 15 fails in shear so the upper portion 12 separates from the lower portion 16.

When used to tighten a device, the separation of handle 20 from the key part 18

prevents a user from tightening the device beyond the predetermined amount, with the

key part 18 unable to be used any further. The tool 10 may be mass produced and

used with a corresponding device regardless of the circumstances of the usage of the

device because the shearing section fails at the same torque.

[31] Because the torque limiting tool is not a fastener by itself, but a tool for

fastening or applying torque to a device, the key part may be configured to

accommodate any mass produced receptacle. The key part can be adapted according

to the receptacle, and therefore has universal application.



[32] The frustocomcal sections 34, 36 have the same dimensions and are preferably

mirror opposite one another. Also, it is preferred that the frustocomcal sections have

substantially continuous concentric dimensions which provide uniform separation

along the shearing section 15. As with the gradually reduction of material at the

frustocomcal sections, the separation at the shearing section is smooth to avoid abrupt

breaking.

[33] The torque limiting tool is not limited to using opposed frustocomcal sections,

and may merely include a shearing section having a reduced diameter between the

upper and lower portions.

[34] As shown in Fig. 4, the upper, intermediate and lower portions are coaxial

along a longitudinal axis 40 of the torque limiting tool. The upper portion 12 defines

a cylindrical portion 40 between the handle 20 and the intermediate portion 14, and is

concentric with the intermediate portion 14, as understood by lines 38. The handle 20

defines coaxial first and second arms 22, 24 along a lateral axis 30 perpendicular to

the longitudinal axis 42.

[35] Each of the first and second arms 22, 24 defines an arcuate surface 28 and a

linear surface 26 on opposed sides of each of the arms 22, 24. The arcuate surface 28

of the first arm 22 is preferably on a side opposite to the arcuate surface 28 of the

second arm 24. The arcuate surface 28 of each of the first and second arms 22, 24

extends along opposed sides of the longitudinal axis 30, and defines an arcuate

segment 29 concentric with the intermediate portion 14.

[36] The orientation of the arms of the handle provide for greater ease in tightening

the key part to a receptacle, and reduces the impact of any sharp edges that may harm

fingers in rotating the device. The shape of the handle is not limited to the

embodiments described herein, and may be defined by a variety of shapes enabling

one to grasp and turn the tool according to the manner described herein.

[37] The lower portion 16 defines a cylindrical portion 4 1 between the key part 18

and the intermediate portion 14, and is concentric with the intermediate portion 14, as

understood by lines 38. The cylindrical portion 4 1 defines a flanged surface 52

extending generally perpendicularly to the longitudinal axis 42 along which protrudes



the key part 18. The flanged surface 52 is preferably substantially flat, and should

extend flush with a surface of a device with which the torque limiting tool engages.

[38] The key part 18 defines a protruding non-cylindrical shape forming an end

portion of the torque limiting tool, and the shape is preferably of a polygon such as a

square, hexagonal, diamond, Phillips head, etc. As shown in Figs. 1-4, the key part

defines a square cross-section. To be sufficiently robust when rotating a receptacle,

the key part is preferably a solid mass with no apertures or hollow features. The key

part is not limited to this construction, and may be reinforced with elements or

weakened by material removal.

[39] An example of a key part 120 with a diamond profile 122 is found in Fig. 8. It

is preferable that the key part 120 has a non-standard shape to prevent a user from

tampering with the device. The diamond shape is generally not a standard shape and

can be easily formed when molding the torque limiting tool.

[40] The torque limiting tool is preferably monolithic and continuously formed.

The torque limiting tool is formed from plastic as a solid, single body and therefore

mass produced. In this manner, it is readily acceptable and cost-effective to provide a

user with an abundance of torque limiting tools for each application of the device to

limit effects from excessive torque. A variety of torque limiting tools may be

provided each having a different threshold for separation.

[41] As an alternative, the torque limiting tool may be reinforced with additional

elements. The handle may be reinforced with a lateral bar, or the key part may be

attached to the lower cylindrical portion whereby the key part is formed from a

different material such as a different plastic comprising the remainder of the torque

limiting tool, or a metal part.

[42] In an example of operation, Figs. 5 and 6 show the torque limiting tool 10 as

coupled to a device part 47 of an orthopedic device described more fully in co

pending application US 61/838,217, filed June 21, 2013.

[43] The device part 47 is arranged as a shell that is incrementally drawn toward a

tibia of a user by regulation of a cable 48 coupling to a frame of the orthopedic device

(not shown). The device part 47 includes a tightening mechanism defining opening

46 through which the lower portion 16 of the torque limiting tool 10 extends to



engage a receptacle 50. The receptacle 50 has a cavity dimensioned and configured to

couple with the key part 18 to permit coupling in a rotational direction forming

internal surfaces of the same size and shape as the key part. The tightening

mechanism defines a surface 54 upon which the fianged surface 52 engages and

prevents further movement of the key part into the receptacle 50.

[44] The tightening mechanism is arranged to incrementally rotate in a first

direction A and resists rotation in a second direction B unless released by release

means described in 61/838,217. Upon excessive tightening in the first direction A,

the shearing section 15 breaks and the handle and the key lock separate from one

another.

[45] The torque limiting tool is not limited to be being used in medical devices, but

can be used in a variety of applications requiring limitations on torque.

[46] Fig. 7 displays a set of torque limiting tools 100 including first, second and

third tools 102, 104, 106 each arranged to fail at a specified torque. The set of tools

100 may be provided with an orthopedic device to allow a user an option of different

torque settings specified by a clinician. The set of torque limiting tools is not limited

to three tools, and may comprise any number of tool of at least two.

[47] Each tool has a different shearing section 108, 110, 112 defined by a different

geometry. The different geometry may be defined by a shearing section with a

greater diameter, thickness or other suitable means to enable a failure at a different

torque.

[48] To assist the user distinguish among the torque limiting tools, each tool may

be colored differently. For example in the set 100, the first tool 102 is colored black,

the second tool 104 is colored gray, and the third tool 106 is colored white. The tool

set is not limited to the specified colors, and may be provided with any color scheme

that distinguishes one tool from the other.

[49] Whether provided alone or in combination with a color scheme, each tool may

include indicia to denote the torque limits of each tool. The first tool 102 has indicia

114 defined by a single dot. The first tool preferably has a lower torque or load limit

and the device incurs a variable load over a range of motion. Once a load is achieved,

the shearing section will fail once it reaches the lower limit threshold. The second



tool 104 has indicia 116 defined by two dots and preferably has a middle torque limit.

The third tool 106 has indicia 118 defined by three dots and preferably has a higher

torque limit. Various other indicia may denote the torque limit of each tool.

[50] Fig. 9 shows a schematic graph showing the different loading curves for each

of the tools 102, 104, 106 of the tool set 100 for loading a functional brace for a

posterior cruciate ligament (PCL). The maximum torque the tool can permit the

orthopedic device occurs generally at 90 degrees of flexion and once the maximum is

reached, the tool will fail. In the instance of tool 106 having the highest torque limit,

the force exerted on the user by the orthopedic device will be generally 15ON at 90

degrees flexion, and is least at 50 N at full extension 0 degrees without generally any

flexion.

[51] Fig. 10 is a schematic graph showing different loading curves for each of the

tools 102, 104, 106 of the tool set 10 for loading a functional brace for an anterior

cruciate ligament (ACL). The peak load generally occurs at 30 degrees of flexion,

and generally tapers as the range of motion approaches 90 degrees. A discussion of

the loading of a functional brace for an ACL is found at "Functional bracing of ACL

injuries: current state and future directions," Knee Surgery, Sports Traumatology,

Arthroscopy, Sean D . Smith et al, published April 27, 2013.



Claims:

1. A torque limiting tool (10), comprising:

an upper portion (12) having a handle (20);

a lower portion (16) including a key part (18);

characterized in that an intermediate portion (14) having a shearing section (15) and

connecting to the upper and lower portions (12, 16).

2 . The torque limiting tool (10) of claim 1, characterized in that the intermediate

portion (14) defines opposed frustoconical sections (34, 36) tapering toward a

dividing line (32) within the shearing section (15).

3 . The torque limiting tool (10) of claim 2, characterized in that the dividing line (32)

is along the shearing section (15) adapted to shear the frustoconical sections (34, 36)

from one another upon application of a predetermined rotational force.

4 . The torque limiting tool (10) of claim 2, characterized in that the frustoconical

sections (34, 36) have same dimensions and are mirror opposite one another.

5 . The torque limiting tool (10) of claim 2, characterized in that the frustoconical

sections (34, 36) have substantially continuous concentric dimensions.

6 . The torque limiting tool (10) of claim 1, characterized in that the torque limiting

tool (10) is monolithic and continuously formed.

7 . The torque limiting tool (10) of claim 1, characterized in that the key part (18)

defines a protruding non-cylindrical shape forming an end portion of the torque

limiting tool (10).



8. The torque limiting tool (10) of claim 1, characterized in that the key part (18)

defines a polygonal cross-section.

9 . The torque limiting tool (10) of claim 1, characterized in that the upper,

intermediate and lower portions (12, 14, 16) are coaxial along a longitudinal axis of

the torque limiting tool.

10. The torque limiting tool (10) of claim 1, characterized in that the handle (20)

defines coaxial first and second arms (22, 24) along a lateral axis perpendicular to a

longitudinal axis of the torque limiting tool (10).

11. The torque limiting tool (10) of claim 10, characterized in that each of the first

and second arms (22, 24) defines an arcuate surface (28) and a linear surface (26) on

opposed sides of each of the arms (22, 24), the arcuate surface (28) of the first arm

(22) is on a side opposite to the arcuate surface of the second arm (24).

12. The torque limiting tool (10) of claim 11, characterized in that the arcuate surface

(28) of each of the first and second arms (22, 24) extends along opposed sides of the

longitudinal axis.

13. The torque limiting tool (10) of claim 11, characterized in that the arcuate surface

(28) of each of the first and second arms (22, 24) defines an arcuate segment (29)

generally concentric with the intermediate portion (14).

14. The torque limiting tool (10) of claim 1, characterized in that the upper portion

(12) defines an upper cylindrical portion (40) between the handle (20) and the

intermediate portion (14), and generally concentric with the intermediate portion (14),

and the lower portion (16) defines a lower cylindrical portion (42) between the key

part (18) and the intermediate portion (14), and generally concentric with the

intermediate portion (14).

15. The torque limiting tool of claim 1, characterized in that the lower portion (16)

defines a lower cylindrical portion (42) between the key part (18) and the intermediate



portion (14), and generally concentric with the intermediate portion (14), the lower

cylindrical portion (42) defines a flanged surface (52) extending generally

perpendicularly to the key part (18).

16. A method for securing a device with a torque limiting tool (10) having a handle

(20), a key part (18) and a shearing section (14), the device including a rotatable

receptacle (50) for correspondingly receiving the key part (18), the method

characterized in comprising the steps of:

coupling the key part (18) with the rotatable receptacle (50);

rotating the torque limiting tool (10) in a first rotational direction wherein at a

predetermined level of rotational force, the shearing section (14) separates the handle

from the key part (18).

17. A set of torque limiting tools (100) characterized in that each of the torque

limiting tools includes a handle (20), shearing section (108, 110, 112) and a key part

(18), wherein each of the torque limiting tools (102, 104, 106) has a different shearing

section (108, 110, 112) indexed at a different predetermined level of rotational force

required to shear the shearing section (108, 110, 112) and sever the handle (20) from

the key part (120).

18. The set of torque limiting tools of claim 19, characterized in that each of the

torque limiting tools includes different indicia ( 114, 116, 118) indicating the

predetermined level of rotational force of an individual torque limiting tool (102, 104,

106).
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