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AMENDED CLAIMS
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Claims:

1. A wear-compensated torque-limiting assembly (50) adapted for orthopedic

surgical use, the assembly (50) comprising: a cam bearing mechanism (52) having

a ball cage (54) and a plurality of ball bearings (56) held in a spaced-apart

relationship to each other by the ball cage (54); the assembly (50) adapted to be

disposed in a housing (16) comprised of a first housing section (22) and a second

housing section (26) which mechanically communicates with the first housing

section (22) along a rotation axis (20), wherein the inner race (58) has a dome

shaped portion (90) with an outer surface (92) and a central aperture (94) running

through it perpendicular to a base (96) of the dome shape portion (90) and

concentric with the rotation axis (20) of assembly (50), a shank (82) of the output

shaft (18) slidable through the aperture (94) along the rotation axis (20), and the

outer surface (92) forming an angle θ between a radius of the rotation axis (20)

and a ball radius perpendicular to the outer surface (92) at a point of contact of the

ball bearing (56), the angle θ increasing at a rate as an axial displacement (Ta)

increases.

2. The wear-compensated torque-limiting assembly (50) of claim 1, wherein

the dome shaped outer surface (92) of the inner race (58) is in mechanical contact

with the ball bearings (56) and presents a substantial contact surface for the ball

bearings (56) over which contact surface wear from contact with the ball bearings

is dispersed.

3 . The wear-compensated torque-limiting assembly (50) of claim 1 or 2 wherein a

thrust bearing (44) is disposed adjacent the inner race (58).

4 . The wear-compensated torque-limiting assembly (50) of claim 1 or 2 wherein a

central cannulation (87) extends through the assembly along the rotation axis (20).
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5. A wear-compensated torque-limiting assembly (50) adapted for orthopedic

surgical use, the assembly (50) comprising: a cam bearing mechanism (52) having

a ball cage (54) and a plurality of ball bearings (56) held in a spaced-apart

relationship to each other by the ball cage (54); the assembly (50) adapted to be

disposed in a housing (16) comprised of a first housing section (22) and a second

housing section (26) which mechanically communicates with the first housing

section (22) along a rotational axis (20), wherein:

- an outer cam surface (60) is held in a fixed non-rotating condition relative

to the housing (16) by a cam retainer interface (67) on an outer surface (66)

of the outer cam surface (60) received in a complementary cam retainer

interface (68) on an inner surface (23) of the first housing section (22); and

- the outer cam surface (60) has an inner race surface (61) in mechanical

contact with the ball bearings (56), the inner surface (61) adapted with a

plurality of cam lobes (64) disposed to provide that each ball bearing (56) is

similarly accommodated in a lobe (64), each lobe (64) having a bottom ball

detent portion (62), two ramp portions (63a, 63b) and a cam high-point

portion (65), and ball through distance (Tb) defined along a radius of the

rotation axis (20) as the distance between the bottom ball detent portion

(62) and the cam high-point portion (65) of the lobe (64).

6 . The wear-compensated torque-limiting assembly (50) adapted for

orthopedic surgical use, the assembly (50) comprising: a cam bearing mechanism

(52) having a ball cage (54) and a plurality of ball bearings (56) held in a spaced-

apart relationship to each other by the ball cage (54); the assembly (50) adapted to

be disposed in a housing (16) comprised of a first housing section (22) and a

second housing section (26) which mechanically communicates with the first

housing section (22) along a rotation axis (20), wherein the ball cage (54) has a

cam assembly bore (53) concentric with the rotation axis (20) of a housing (16) of
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a fastener driver (10), wherein the cam assembly bore (53) is adapted to engage an

interface (88) of a driver output shaft (18) and prevent rotation of a ball cage (60)

of the cam bearing mechanism (52) relative to the driver output shaft (18).

7. A wear-compensated, calibrated mechanical torque-limiting orthopedic

fastener driver (10) comprising the torque-limiting assembly (50) of claim 5,

further comprising a load bearing assembly (70) in mechanical communication

with the torque-limiting assembly (50) and adapted to apply a bias force (F)

thereto to selectively set the calibrated maximum amount of torque that can

transmitted via the drive interface (14) of the housing (16) to the driver output

shaft (18), wherein the load bearing assembly (70) is in mechanical

communication with a thrust bearing assembly (44) which in turn is in mechanical

communication with the cam bearing mechanism (52) and adapted to apply the

bias force (F) to the wear-compensated torque-limiting assembly (50),

wherein the cam bearing assembly (52) comprises a biasing device (72)

selected from the group of biasing devices consisting of: a coil spring (72a), a set

of Belleville washers (72b), a gradient (e.g., gas piston) compression device, and a

compression resistant material (72c) in mechanical communication with the wear-

compensated torque-limiting assembly (50).

8. A wear-compensated, calibrated mechanical torque-limiting orthopedic

fastener driver (10) adapted for orthopedic surgical use, the driver (10)

comprising:

a torque limiting assembly (50) made up of a cam bearing mechanism (52)

having a ball cage (54) and a plurality of ball bearings (56) disposed in a spaced-

apart relationship to each other by the ball cage (54); and

a load bearing assembly (70) in mechanical communication with the

torque-limiting assembly (50) and adapted to apply a bias force (F) thereto to

selectively set the calibrated maximum amount of torque that can transmitted via

REPLACEMENT SHEET 1 7



the drive interface (14) of the housing (16) to the driver output shaft (18), wherein

the load bearing assembly (70) is in mechanical communication with a thrust

bearing assembly (44) which in turn is in mechanical communication with the cam

bearing mechanism (52) and adapted to apply the bias force (F) to the wear-

compensated torque-limiting assembly (50).

9. A mechanical torque-limiting orthopedic fastener driver (10) comprising

the torque-limiting assembly (50) of claim 5, wherein a thrust bearing assembly

(44) is disposed in front of the pilot bearing receiver (84) concentric to the rotation

axis (20), through which the shaft pilot (82) of driver output shaft (18) passes to

enter the pilot bearing receiver (84), the thrust bearing assembly (44) in rotating

communication with the ball cage (54) of the cam bearing mechanism assembly

(52).

10. The mechanical torque-limiting assembly (50) of claim 5, wherein the outer

cam surface (60) has the inner surface (61) adapted with a plurality of cam lobes

(64) having an asymmetrical profile to preferentially limit rotation of the driver

output shaft (18) to a single direction.

11. The mechanical torque-limiting assembly (50) of claim 5, wherein the outer

cam surface (60) has the inner surface (61) adapted with a plurality of cam lobes

(64) having a symmetrical profile to enable rotation of the driver output shaft (18)

in a first direction and a second direction, and the symmetrical profile limits the

predetermined torque equally in both directions of rotation.

12. A torque-limiting driver (10) comprising the torque-limiting assembly of

claim 5, the driver (10) further comprising a handle (12) disposed at the drive

interface (14) of the first housing section (22).
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13. The wear-compensated torque-limiting assembly (50) of claim 6, wherein

the inner race (58) has a dome shaped portion (90) with an outer surface (92) and a

central aperture (94) running through it perpendicular to a base (96) of the dome

shape portion (90) and concentric with the rotation axis (20) of the driver (10), the

bushing slidable over the shank (82) of the output shaft (18) along the rotation axis

(20), and the outer surface (92) forming the angle θ between a radius of the

rotation axis (20) and a ball radius perpendicular to the outer surface (92) at a

point of contact of the ball bearing (56), the angle θ increasing at a rate as an axial

displacement (Ta) increases.

14. The wear-compensated torque-limiting assembly (50) of claim 6, wherein

the dome shaped outer surface (92) of the inner race (58) is in mechanical contact

with the ball bearings (56) and presents a substantial contact surface for the ball

bearings (56) over which contact surface wear from contact with the ball bearings

is dispersed.

15. A wear-compensated, calibrated mechanical torque-limiting driver (10)

further comprising the torque-limiting assembly (50) of claim 6, the driver (10)

further comprising a load bearing assembly (70) in mechanical communication

with the torque-limiting assembly (50) and adapted to apply a bias force (F)

thereto to selectively set the calibrated maximum amount of torque that can

transmitted via the drive interface (14) of the housing (16) to the driver output

shaft (18), wherein the load bearing assembly (70) is in mechanical

communication with a thrust bearing assembly (44) which in turn is in mechanical

communication with the cam bearing mechanism (52) and adapted to apply the

bias force (F) to the wear-compensated torque-limiting assembly (50),

wherein the load bearing assembly (70) comprises a biasing device (72)

selected from the group of biasing devices consisting of: a coil spring (72a), a set

of Belleville washers (72b), a gradient (e.g., gas piston) compression device, and a
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compression resistant material (72c) in mechanical communication with the wear-

compensated torque-limiting assembly (50).

16. A wear-compensated, calibrated mechanical torque-limiting driver (10)

further including the torque-limiting assembly (50) of claim 6, the driver (10)

further comprising a bearing load assembly (70) in mechanical communication

with a thrust bearing assembly (44) which in turn is in mechanical communication

with the cam bearing mechanism (52) and adapted to apply the bias force (F) to

the wear-compensated torque-limiting assembly (50).

17. A mechanical torque-limiting driver (10) comprising the torque-limiting

assembly (50) of claim 6, the driver (10) further comprising a thrust bearing

assembly (44) disposed in front of the pilot bearing receiver (84) concentric to the

rotation axis (20), through which the shaft pilot (82) of driver output shaft (18)

passes to enter the pilot bearing receiver (84), the thrust bearing assembly (44) in

rotating communication with the ball cage (54) of the cam bearing mechanism

(52).

18. The mechanical torque-limiting assembly (50) of claim 6, wherein the outer

cam surface (60) has the inner surface (61) adapted with a plurality of cam lobes

(64) having an asymmetrical profile to preferentially limit rotation of the driver

output shaft (18) to a single direction.

19. The mechanical torque-limiting assembly (50) of claim 6, wherein the outer

cam surface (60) has the inner surface (61) adapted with a plurality of cam lobes

(64) having a symmetrical profile to enable rotation of the driver output shaft (18)

in a first direction and a second direction, and the symmetrical profile limits the

predetermined torque equally in both directions of rotation.
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20. A torque-limiting driver (10) comprising the torque-limiting assembly (50) of

claim 6, the driver (10) further comprising a handle (12) disposed at the drive

interface (14) of the first housing section (22).
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STATEMENT UNDER ARTICLE 19(1)

Regarding original Claim 12, Applicant notes that the Examiner cited no prior art

against it, and mentioned only that certain aspects were unclear (see section 2.6 of the

Written Opinion). Consequently, it is believed that the notation in Box No. V of the

Opinion that claim 12 lacks an inventive step is a simple oversight, and does not

represent the Examiner's true assessment of the claim. Therefore Applicant contends that

claim 12 as amended herein to overcome the clarity objections in patentable.

Consequently, again, given that no art is cited against it, original claim 12 and those

dependent therefrom meet the patentability requirements of the PCT. In light of this

understanding, Applicant has amended and renumbered the claims such that amended

claim 12 is now renumbered claim 1, and claims 2-4 depend thereon. Original claims 1

to 9 have been cancelled and the remaining claims have been amended to deal with the

Examiners objections in the Opinion. In sum, it is believed that all the claims now meet

the patentability requirements of the PCT.
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