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TITLE

CONTINUOUS ROTATION OF A SURGICAL INSTRUMENT
CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] The present application claims priority to U.S. Provisional No. 62/749,841,
filed on October 24, 2018.
BACKGROUND OF THE INVENTION
1. FIELD OF THE INVENTION
[0002] The present invention relates to surgical instruments and, more specifically, to
an approach for allowing a surgical instrument to having electrically powered components
that can be continuously rotated though 360 degrees.
2. DESCRIPTION OF THE RELATED ART
[0003] Surgical instruments, such as electrosurgical vessel sealers and scalpels, have
jaws or other implements positioned at the end of an elongated shaft so that the implements
can be easily applied to tissue to be treated. The implements may be electrically powered,
such as through the use of radiofrequency energy supplied by an electrical generator that is
electrically coupled to the implements. The conventional approach for coupling the
implements to the generator is to use current carrying wires. However, many types of
surgical devices are designed so that the implements can be rotated. While wired devices
may be rotated a certain amount, at some point, further rotation will be limited by the length
of the wires that extend between non-rotational elements and the rotating elements. In
extreme cases, additional rotation of the implements can cause a disconnection of the wires
and loss of electrical function. Thus, there is a need in the art for an approach that can deliver
electrical continuity to the powered implements of a surgical device while allowing the user
to rotate the implements as much as he or she deems necessary without any concern of loss of
power or damage to the device.
BRIEF SUMMARY OF THE INVENTION
[0004] The present invention comprises a continuous rotation assembly that may be
positioned in the housing of an electrosurgical device to maintain electrical continuity
between an electrosurgical power source and an electrosurgical implement positioned at the
end of a rotatable shaft. The present invention comprises a stator having a pair of rings that
are electrically isolated from each other. The stator is positioned about the shaft and fixed
against rotation. A rotor having first and second sets of pins that are electrically isolated
from each other is positioned about the shaft and rotatable therewith. The rotor includes a

first set of pins positioned in contact with one of the pair of rings and a second set of pins
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positioned in contact with the other of the pair of rings. A pair of wires may be coupled to
the pair of rings, respectively, to allow for interconnection to an electrosurgical power source.
A housing of the device may define a first rib positioned in abutting relation to the stator to
prevent rotation of the stator. The housing may further define a second rib positioned
adjacently to the rotor. A bushing may be positioned between the rotor and the second rib to
allow for easier rotation of the rotor. The shaft may include a longitudinal slot that engages a
tang of the rotor so that they rotate together. The first and second sets of pins may be pogo
pins to ensure engagement with the rings. The electrosurgical implement may have first and
second opposing jaws, wherein each of the first and second opposing jaws is electrically
coupled to a respective one of the first and second sets of pins by each of a second pair of
wires.

[0005] The present invention also comprises a method of providing continuous
rotation to an electrosurgical device. One step involves coupling a rotor having first and
second sets of pins electrically isolated from each other to a rotatable shaft of the
electrosurgical device so that the first set of pins are positioned in contact with one of a pair
of rings of a stator that is fixed against rotation and the second set of pins are positioned in
contact with the other of the pair of rings. Another step involves coupling the first and
second sets of pins to an electrosurgical implement of the electrosurgical device that is
mounted to the shaft. A further step involves coupling the pair of rings of the stator to an
electrosurgical power source so that the electrosurgical power source is in electrical
continuity with the electrosurgical implement. The method may additionally include the step
of rotating the shaft to cause rotation of the rotor while the stator remains fixed so that
electrical continuity is maintained between the electrosurgical power source and the
electrosurgical implement as a result of the first and second sets of pins remaining in contact
with the pair of rings as the shaft is rotated.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)

[0006] The present invention will be more fully understood and appreciated by
reading the following Detailed Description in conjunction with the accompanying drawings,
in which:

[0007] FIG. 1 is perspective view of a surgical device having electrical continuity and
continuous rotation according to the present invention;

[0008] FIG. 2 is an isometric view of an assembly for providing electrical continuity

and continuous rotation in a surgical device according to the present invention;
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[0009] FIG. 3 is an exploded view of an assembly for providing electrical continuity
and continuous rotation in a surgical device according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0010] Referring to the figures, wherein like numeral refer to like parts throughout,
there is seen in FIG. 1 a surgical device 10 having a continuous rotation assembly 12 for
providing electrical continuity to a surgical instrument, illustrated as a pair of electrosurgical
jaws 14 at the end of a shaft 18, that are coupled to a electrosurgical power source 16, such as
an electrosurgical generator. It should be recognized that the present invention could be
incorporated into other surgical devices having an implement that is coupled to source of
electrosurgical power source 16, such as electrosurgical forceps, electrosurgical pencils, and
the like.

[0011] Referring to FIG. 2, continuous rotation assembly 12 comprises a rotor 20 held
in continuous contact with a stator 22. Rotor 20 carries first and second sets of conductive
pins 24 and 26 that are electrically isolated from each other. Stator 22 supports first and
second rings 28 and 30 that are electrically isolated from each other and are aligned to mate
with first and second sets of pins 24 and 26, respectively. For example, first and second
rings 28 may be positioned concentrically around shaft 18. Stator 22 is fixed within a
housing 32 of device 10, such as by a first rib 34 formed within the interior of housing 32.
Rotor 20 is coupled to shaft 18 of device 10 that supports jaws 14 for rotation therewith. For
example, shaft 18 may include a slot 36 that accepts a tang 38 of rotor 20 and imparts
rotational force to rotor 20 if shaft 18 is rotated.

[0012] As seen in FIG. 2, first set of pins 24 are positioned to be in contact with first
ring 28. Second set of pins 26 are positioned to be in contact second ring 30. First and
second sets of pins 24 and 26 are preferably pogo pins that have spring loaded tips to
maintain secure electrical contact with first and second rings 28 and 30 during any rotation of
rotor 20 relative to stator 22. A bearing 40 may be positioned in abutting relation to a second
rib 42 within housing 32 and to rotor 20 to keep rotor 20 in contact with stator 22 so that
contact is maintained between first and second pins 24 and 26 corresponding conductive
rings 28 and 30.

[0013] A first pair of wires 46 and 48 may be coupled to first and second sets of pins
24 and 26, respectively, via contact pads 50. Wires 46 and 48 extend within shaft 18 to
connect to electrodes held within jaws 14. First pair of wires 46 and 48 will rotate along with
rotor 20 and shaft 18 and thus will not come under any tension regarding of how shaft 18 is

rotated. A second set of wires 52 and 54 interconnects each of rings 28 and 30 to
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electrosurgical power source 16. As a result, electrosurgical power source 16 is electrically
interconnected to jaws 14 such as for cutting and coagulation procedures. If shaft 18 of
device 10 is rotated about longitudinal axis X-X during an electrosurgical procedure, rotor 20
will rotate along with shaft 18 while stator 22 remains stationary. First and second sets of
pins 24 and 26 of rotor 20 will remain in contact with rings 28 and 30, respectively, during
any rotation. As stator 22 is fixed in place, wires 52 and 54 are not required to move or
stretch along with rotation of shaft 18, and will therefore not become inadvertently
disconnected regardless of how shaft 18 is rotated. As a result, electrical continuity between
jaws 14 and electrosurgical power source 16 is maintained regardless of the extent of rotation
of shaft 18. In fact, shaft 18 may be rotated continuously while still maintaining electrical
connectively between jaws 14 and electrosurgical power source 16 without concern of loos of

electrical continuity due to disconnected wires or electrical components.
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CLAIMS
What is claimed is:

1. An electrosurgical device, comprising:

an electrosurgical implement supported by a shaft for rotation about a longitudinal
axis;

a stator positioned about the shaft and fixed against rotation, wherein the stator
includes a pair of rings that are electrically isolated from each other and configured for
connection to an electrosurgical power source; and

a rotor having first and second sets of pins that are electrically isolated from each
other and electrically coupled to the electrosurgical implement, wherein the rotor is
positioned about and rotatable with the shaft such that the first set of pins are positioned in
contact with one of the pair of rings and the second set of pins are positioned in contact with
the other of the pair of rings.

2. The electrosurgical device of claim 1, further comprising a housing defining a
first rib positioned in abutting relation to the stator and preventing rotation of the stator.

3. The electrosurgical device of claim 2, wherein the housing further defines a
second rib positioned adjacently to the rotor.

4. The electrosurgical device of claim 3, further comprising a bushing positioned
between the rotor and the second rib to allow rotation of the rotor.

5. The electrosurgical device of claim 4, wherein the shaft includes a longitudinal
slot.

6. The electrosurgical device of claim 5, wherein the rotor includes a tang that
engages the slot of the shaft.

7. The electrosurgical device of claim 6, wherein the first and second sets of pins
comprise pogo pins.

8. The electrosurgical device of claim 7, wherein the electrosurgical implement
comprises first and second opposing jaws, wherein each of the first and second opposing jaws
is electrically coupled to a respective one of the first and second sets of pins by each of a
second pair of wires.

9. A method of providing continuous rotation to an electrosurgical device,
comprising the steps of:

coupling a rotor having first and second sets of pins electrically isolated from each

other to a rotatable shaft of the electrosurgical device so that the first set of pins are
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positioned in contact with one of a pair of rings of a stator that is fixed against rotation and
the second set of pins are positioned in contact with the other of the pair of rings;

coupling the first and second sets of pins to an electrosurgical implement of the
electrosurgical device that is mounted to the shaft; and

coupling the pair of rings of the stator to an electrosurgical power source so that the
electrosurgical power source is in electrical continuity with the electrosurgical implement.

10. The method of claim 9, further comprising the step of rotating the shaft to
cause rotation of the rotor while the stator remains fixed so that electrical continuity is
maintained between the electrosurgical power source and the electrosurgical implement as a
result of the first and second sets of pins remaining in contact with the pair of rings as the
shaft is rotated.

11. The method of claim 10, wherein the first and second sets of pins are spring
loaded to remain in contact with the pair of rings.

12. The method of claim 11, wherein the rotor is coupled to the shaft by a tang of
the rotor engaging a slot in the shaft.

13. The method of claim 12, wherein the rotor is further coupled to the rotatable
shaft by a bushing that surrounds the shaft and abuts a rib of a housing of the electrosurgical

device.
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