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MEDICAL ULTRASOUND INSTRUMENT WITH ARTICULATED JAWS

ABSTRACT

A forceps (10) includes a housing (20), a shaft assembly (50), an end effector assembly (90), and
a waveguide assembly (60). The housing (20) has one or more transducers that generate a
mechanical vibration in response to energy transmitted thereto from an energy source. The shaft
assembly (50) extends from the housing (20) and includes one or more articulating and clamping
members (54, 56, 58) and a longitudinal axis (“A-A”) defined therethrough. The end effector
assembly (90) is disposed at a distal end of the shaft assembly (50) and includes a pair of
opposing jaw members (92, 94) pivotable between approximated and unapproximated
configurations in response to movement of the one or more clamping members (58). The
articulating members (54, 56) articulate the jaw members (92, 94) relative to the longitudinal
axis (“A-A”) of the shaft assembly (50). The waveguide assembly (60) is positioned within the
shaft assembly (50) and receives the mechanical vibration generated by the transducer. The

waveguide assembly (60) is positionable within one or both of the jaw members (92, 94).
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MEDICAL ULTRASOUND INSTRUMENT WITH ARTICULATED JAWS

Field

[0001] The present disclosure relates to endoscopic surgical instruments. More particularly, the

present disclosure relates to an endoscopic forceps that utilizes ultrasound to seal and cut tissue.

Background

[0002] As an alternative to open instruments for use with open surgical procedures, many
modemn surgeons use endoscopes and endoscopic electrosurgical apparatuses (e.g., endoscopic or
laparoscopic forceps) for remotely accessing organs through smaller, puncture-like incisions.
These instruments are particularly suited for use in minimally invasive procedures, such as
endoscopic or laparoscopic procedures where patients tend to benefit from less scarring, less
pain, and reduced healing time. Typically, the endoscopic forceps is inserted into the patient
through one or more various types of cannulas or access ports (typically having an opening that
ranges from about five millimeters to about fifteen millimeters) that has been made with a trocar;

as can be appreciated, smaller cannulas are usually preferred.

[0003] Some endoscopic instruments may utilize ultrasound vibrations to effectuate certain
medical procedures. In particular, ultrasonic instruments utilize mechanical vibration energy
transmitted at ultrasonic frequencies to treat tissue. When transmitted at suitable energy levels,
ultrasonic vibrations may be used to coagulate, cauterize, fuse, seal, cut, desiccate, and/or

fulgurate tissue to effect hemostasis.

[0004] An endoscopic forceps that utilizes ultrasound and is configured for use with small
cannulas (e.g., cannulas less than five millimeters) may present design challenges for a

manufacturer of endoscopic instruments.

Object of the Invention

[0004a] It is an object of the present invention to substantially overcome or at least ameliorate

one or more of the disadvantages of the prior art, or to at least provide a useful alternative.
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Summary of Invention

[0004b] In an aspect of the present disclosure, there is provided a forceps, comprising:

a housing having at least one transducer, the at least one transducer configured to
generate a mechanical vibration in response to energy transmitted thereto from an energy source;

a shaft assembly extending from the housing, the shaft assembly including at least one
articulating member and at least one clamping member and a longitudinal axis defined
therethrough;

an end effector assembly disposed at a distal end of the shaft assembly and including a
pair of opposing jaw members pivotable between approximated and unapproximated
configurations in response to movement of the at least one clamping member, the at least one
articulating member being configured to articulate the pair of opposing jaw members relative to
the longitudinal axis of the shaft assembly; and

a waveguide assembly positioned within the shaft assembly and configured to receive
the mechanical vibration generated by the transducer, the end effector assembly being
longitudinally translatable with respect to the waveguide assembly beyond the waveguide
assembly in order to facilitate articulation of the end effector assembly about the shaft and

waveguide assemblies.

[0005] Accordingly, the present disclosure is directed to a forceps including a housing, a shaft
assembly, an end effector assembly, a trigger assembly, a rotating assembly, an articulator, and a
waveguide assembly. The housing has one or more transducers. The one or more transducers are
configured to generate a mechanical vibration in response to energy transmitted thereto from an
energy source. The mechanical vibration may have an ultrasonic frequency. The forceps may

include a battery that acts as the energy source. The battery may be a smart battery.

[0006] The shaft assembly extends from the housing and includes one or more articulating
members and one or more clamping members. A longitudinal axis is defined through the shaft
assembly. The end effector assembly is disposed at a distal end of the shaft assembly and
includes a pair of opposing jaw members pivotable between approximated and unapproximated
configurations in response to movement of the one or more clamping members. One or both of
the pair of jaw members includes an engaging member that is operative associated with the
clamping member such that movement of the clamping member pivots the engaging member

such that the pair of opposing jaw members is positionable between the approximated and
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unapproximated configurations. The pair of opposing jaw members articulates relative to the
shaft assembly about an axis transverse to the longitudinal axis of the shaft assembly. One or

both of the pair of jaw members defines a channel therethrough.

[0007] The one or more articulating members are configured to articulate the pair of opposing
jaw members relative to a longitudinal axis of the shaft assembly. Each articulating member is
longitudinally translatable to move the pair of jaw members. In some embodiments, a first
articulating member moves in a direction opposite a second articulating member to articulate the
pair of jaws in a lateral direction. Each articulating member is operably coupled to one or both
of the pair of jaw members by one or more ball bearings operably coupled to one or both of the
pair of jaw members such that the one or more articulating members move along an outer surface
of the one or more ball bearings as the pair of jaw members articulates. In some embodiments,
two or more articulating members simultaneously move in the same longitudinal direction such

that the end effector assembly longitudinally translates with respect to the waveguide assembly.

[0008] The waveguide assembly is positioned within the shaft assembly and is configured to
receive the mechanical vibration generated by the transducer. The waveguide assembly is at
least partially positionable within one or more of the opposing jaw members. The waveguide
assembly includes a waveguide and an ultrasonic treatment member. The ultrasonic treatment
member is configured to receive the mechanical vibration from the one or more transducers and
transmit the mechanical vibration to treat tissue positioned between the pair of opposing jaw
members. At least a portion of the ultrasonic treatment member is positionable within the
channel defined by one or both of the pair of jaw members. When the ultrasonic treatment
member is positioned within the channel, the end effector assembly is prevented from
articulating. The waveguide assembly may be longitudinally translatable with respect to the end

effector assembly.

[0009] The trigger assembly is operably coupled to the housing. The trigger assembly includes
an activation trigger and a clamping trigger. The activation trigger is configured to facilitate the
transmission of the energy from the energy source to the one or more transducers upon the
actuation thereof. The clamping trigger is configured to move the one or more clamping
members in order to move the pair of opposing jaw members between unapproximated and

approximated configurations upon the actuation thereof.
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[0010] The rotating assembly is operably coupled to the shaft assembly. The rotating assembly

is configured to rotate the shaft assembly and the end effector assembly upon rotation thereof.

[0011] The articulator is operably coupled to the one or more articulating members. The one or

more articulating members move in response to movement of articulator.

Brief Description of Drawings

[0012] Preferred embodiments of the invention will be described hereinafter, by way of

examples only, with reference to the accompanying drawings, wherein:

[0013] FIG. 1 shows a perspective view of one example of an ultrasonic instrument;

[0014] FIG. 2 is a block diagram depicting the interaction between an energy source and a

transducer assembly of the ultrasonic instrument of FIG. 1,

[0015] FIG. 3 is a block diagram depicting the transducer assembly of FIG. 2;

[0016] FIG. 4 is a right, perspective view of a distal end of one embodiment of an ultrasonic

instrument;

[0017] FIG. S is a right, perspective view, with parts separated, of the distal end of the

ultrasound instrument of FIG. 4;

[0018] FIGS. 6 and 7 are right, side progressive views of the distal end of the ultrasound
instrument of FIG. 4 with jaws of the end effector assembly thereof being shown positioned

between approximated and unapproximated configurations;

[0019] FIGS. 8-9 are progressive, top views of the distal end of the ultrasound instrument of
FIG. 4 illustrating the positioning of the waveguide assembly thereof relative to the end effector

assembly thereof, the end effector assembly being shown in an unarticulated configuration;

[0020] FIGS. 10-11 are progressive, top views of the distal end of the ultrasound instrument of
FIG. 4 illustrating the positioning of the end effector assembly relative to the waveguide

assembly, the end effector assembly being shown in an unarticulated configuration; and
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[0021] FIGS. 12-13 are progressive, top views of the distal end of the ultrasound instrument of

FIG. 4 illustrating the end effector assembly moving between articulated configurations.

Description of Embodiments

[0022] Detailed embodiments of the present disclosure are disclosed herein with reference to the
accompanying drawings; however, the disclosed embodiments are merely examples of the
disclosure, which may be embodied in various forms. As shown in the drawings and as
described throughout the following description, and as is traditional when referring to relative
positioning on an object during proper use, the term “proximal” refers to the end of the apparatus
that is closer to the user and the term “distal” refers to the end of the apparatus that is farther
from the user. In the following description, well-known functions or constructions are not
described in detail to avoid obscuring the present disclosure in unnecessary detail. Therefore,
specific structural and functional details disclosed herein are not to be interpreted as limiting, but
merely as a basis for the claims and as a representative basis for teaching one skilled in the art to

variously employ the present disclosure in virtually any appropriately detailed structure.

[0023] Turning now to FIG. 1, an embodiment of an endoscopic forceps 10 is shown for use
with various surgical procedures and generally includes a housing 20, a transducer assembly 30,
an energy assembly 40, a shaft assembly 50, a waveguide assembly 60, a trigger assembly 70, a
rotating assembly 80, and an end effector assembly 90 that mutually cooperate to grasp, seal, and

divide tubular vessels and vascular tissue.

[0024] Forceps 10 is powered by the energy assembly 40 when the energy assembly 40 is
operably connected to the forceps 10. The energy assembly 40 may include one or more
batteries 42 and/or one or more electrosurgical cables (not shown) to transfer energy, e.g. voltage
from DC and/or AC signals, to the forceps 10. The forceps 10 may include a smart battery that
controls the charge and discharge of its battery cells and communicates with the transducer
assembly 30 as illustrated in FIG. 2. For a more detailed description of such an instrument,
reference is made to commonly-owned U.S. Application No. 12/269,544 filed on November 12,
2008.

[0025] In embodiments with one or more electrosurgical cables, the forceps 10 is connectable to
an external source of electrosurgical energy, e.g., an electrosurgical generator (not shown). One

such source of electrosurgical energy is described in commonly-owned U.S. Patent No.
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6,033,399 entitled “ELECTROSURGICAL GENERATOR WITH ADAPTIVE POWER
CONTROL.”

[0026] The transducer assembly 30 includes one or more ultrasonic transducers (not shown)
operably coupled to the housing 20. Each transducer, which may be positioned within the
housing 20, converts the energy transmitted thereto from the energy assembly 40 into high
frequency mechanical motion, e.g., ultrasonic vibration. As such, the frequency of the ultrasonic
vibration in the one or more transducers is controlled by the frequency of the energy signal, e.g.,
high voltage AC signal, applied to the one or more transducers. As depicted in FIG. 3, this

frequency control may be accomplished by a phase-lock loop in the transducer assembly 30.

[0027] With reference to FIGS. 4-7, the shaft assembly 50, which may be at least partially
disposable, extends from the housing 20 and defines a central lumen 50a therethrough (see FIG.
5). The central lumen 50a receives at least a portion of the waveguide assembly 60 therein. As
best depicted in FIG. 5, the shaft assembly 50 includes a shaft 51, first and second articulating
members 54, 56 and a clamping member 58. First and second articulating members 54, 56 and
clamping member 58 are movably positioned along shaft S1. Shaft 51 includes an elongated
body 52 having opposed distal support members 53 extending therefrom. The support members
53 are spaced apart and each support member 53 defines an opening 53a therethrough for
engaging a pivot pin 110. In particular, elongated body 52 defines channels 52a therealong
within which each of the first and second articulating members 54, 56 and the clamping member
58 are movably positioned. More specifically, the first and second articulating members 54, 56
are positioned along the shaft 51 on opposed sides of lateral surfaces of the shaft 51 so that first
and second articulating members 54, 56 are longitudinally translatable along the opposed sides
of the elongated body 52 of the shaft 51. Clamping member 58 is disposed along the bottom
surface of the shaft 51 transverse to the first and second articulating members 54, 56.
Accordingly, the clamping member S8 translates longitudinally along the shaft 51 transverse to

the first and second articulating members 54, 56.

[0028] With continued reference to FIG. 5, clamping member 58 includes a distal driving
member 58a extending therefrom. Distal driving member 58a defines an aperture 58b
therethrough. As described in greater detail below, the proximal end of the clamping member 58

is operably coupled to the trigger assembly 70 for longitudinally translating the clamping
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member 58 relative to the shaft 51 of the shaft assembly 50 upon the actuation of the trigger
assembly 70.

[0029] The distal ends of the first and second articulating members 54, 56 are operably coupled
to the end effector assembly 90 and define ball slots 54a, 56a, respectively therethrough. Since
the first and second articulating members 54, 56 are operably coupled to the end effector
assembly 90, the first and second articulating members 54, 56 articulate the end effector
assembly 90 relative to a longitudinal axis “A-A” (see FIGS. 12-13) defined through the shaft
assembly 50 and/or translate the end effector assembly 90 along the longitudinal axis “A-A” of

the shaft assembly 50.

[0030] Referring again to FIG. 1, an articulator 22 (e.g., a knob, switch, or any other suitable
mechanical control known in the art) mounts to the housing 20 and is operably coupled to the
proximal end of the first and second articulating members 54, 56 such that the first and second
articulating members 54, 56 move longitudinally in response to axial and/or rotational movement
of articulator 22. In this regard, each of articulating members 54, 56 is longitudinally
translatable by the articulator 22 to articulate and/or translate the end effector assembly 90. As
shown in FIGS. 12-13, the first articulating member 54 moves in a direction opposite the second
articulating member 56 to articulate the end effector assembly 90 in a lateral direction.
Accordingly, the end effector assembly 90 can be configured to articulate relative to the shaft
assembly 50 about an axis transverse to the longitudinal axis “A-A” of the shaft assembly 50.
Further, the first and second articulating members 54, 56 can be configured to simultaneously
extend and/or retract along the longitudinal axis “A-A” of the shaft assembly 50 to move the end
effector assembly 90 proximally and/or distally relatively to the shaft assembly 50. As depicted
in FIGS. 10-11, both articulating members 54, 56 simultaneously move in the same longitudinal
direction such that the end effector assembly 90 longitudinally translates with respect to the
waveguide assembly 60 to a distal position beyond a line (shown as line “D-D") at the tip of the
waveguide assembly 60 in order to facilitate articulation of the end effector assembly 90 about

the shaft and waveguide assemblies 50, 60.

[0031] Referring again to FIGS. 5-7, the end effector assembly 90, which may be at least
partially disposable, includes a pair of opposing jaw members 92, 94. The first jaw member 92
includes a pivot arm 92a. The pivot arm 92a is engageable with the aperture 58b defined within

the distal driving member 58a of clamping member 58 such that movement of the clamping
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member 58 pivots the first jaw member 92 relative to the second jaw member 94, positioning

jaws 92, 94 between approximated and unapproximated configurations.

[0032] First Jaw member 92 includes a pivot flange 93 on the proximal end thereof. The pivot
flange 93 defines a ball slot 93a on each side thereof so that a pair of ball bearings 100 can be
coupled to each respective ball slot 93a. The ball bearings 100 will be described in greater detail
below. Pivot flange 93 includes a pivot arm 122 that is engagable with the distal driving
member 58a of the clamping member 58 to move the first jaw member 92 relative to the second
jaw member 94. More particularly, the pivot arm 122 is positionable within aperture S8b of the
distal driving member 58a so that the first jaw member 92 pivots about an axis transverse to the
longitudinal axis “A-A” of the shaft assembly 50, rotating the first jaw member 92 away from
the second jaw member 94. When the clamping member 58 is positioned in a distal-most
position, the first jaw member 92 is in the unapproximated configuration (open) relative to the
second jaw member 94. When the clamping member 58 is in the proximal-most position, the
first jaw member 92 is in the approximated configuration (closed) relative to the second jaw

member 94.

[0033] Second jaw member 94 defines a channel 94a therethrough. The second jaw member 94
also defines a pin slot 94b therethrough and ball slots 96 on opposed sides of the proximal end
thereof. Ball slots 96 are configured to engage ball bearings 100 therein, which will be described
in greater detail below. Pivot slot 94b aligns with opening 53a of support member 53 of shaft 51
to receive pivot pin 110 therethrough to further facilitate the articulation of end effector
assembly 90 relative to shaft assembly 50. In this regard, the end effector assembly 90 is

enabled to pivot about an axis transverse to the longitudinal axis “A-A” of the shaft assembly 50.

[0034] Jaw members 92, 94 may be formed from any suitable material, for example without
limitation, metallic material such as aluminum and alloys thereof, plated brass, stainless steel,
stainless steel alloys, beryllium copper, etc. In other embodiments, one or both jaw members 92
and 94 may be formed from material having malleable or flexible properties or, alternatively,
one or both of jaw members 92 and 94 may be formed from a material having inflexible

properties.

[0035] The ball bearings 100 are configured to engage the articulating members 54, 56 of the

shaft assembly 50 and ball slots 96 defined in the second jaw to allow the end effector assembly
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90 to articulate relative to the shaft assembly 50. In this manner, the articulating members 54,
56 move along an outer surface of ball bearings 100, facilitating the articulation of the end

effector assembly 90.

[0036] As best depicted in FIGS. 8-9, the waveguide assembly 60 is positioned within the shaft
assembly 50 and is configured to receive and transmit the ultrasonic mechanical vibration
generated by the one or more transducers. The waveguide assembly 60 includes a waveguide 62
and an ultrasonic treatment member 64 operably coupled to the distal end of the waveguide 62.
The waveguide assembly 60 is at least partially positionable within one or both jaw members 92,
94 of the end effector assembly 90. More particularly, at least a portion of the ultrasonic
treatment member 64 is positionable within the channel 94a defined by jaw member 94 of the
end effector assembly 90. With reference to FIG. 9, when the ultrasonic treatment member 64 is
positioned within the channel 94a beyond a line (shown as line “D-D”) proximal of the end
effector assembly 90, the end effector assembly 90 is prevented from articulating. However,
when the ultrasonic treatment member 64 is positioned proximally behind the line (shown in
FIG. 8 as line “D-D” at the tip of the waveguide assembly 60), articulation of the end effector
assembly 90 about the shaft and waveguide assemblies 50, 60 is facilitated. In some
embodiments, the ultrasonic treatment member 64 is integrally formed with the distal end of the
waveguide 62. In some embodiments, the ultrasonic treatment member 64 may be movably
coupled to the distal end of the waveguide 62. The ultrasonic treatment member 64 is configured
to receive the mechanical vibration from the one or more transducers and transmit the
mechanical vibration to treat tissue positioned within end effector assembly 90. The waveguide

assembly 60 may be longitudinally translatable with respect to the end effector assembly 90.

[0037] The rotating assembly 80 is operatively connected to the housing 20 and is rotatable in
either direction about the longitudinal axis of the shaft assembly 50 to rotate the shaft assembly
50 and the end effector assembly 90 about the longitudinal axis of the shaft assembly 50. This
enables the user to position and re-position the forceps 10 prior to activation and sealing. The
rotating assembly 80 is operably coupled to the shaft assembly 50. A more detailed description
of rotating assembly 80 is described in U.S. Patent No. 7,101,371, entitled “VESSEL SEALER
AND DIVIDER?” by Dycus et al.

[0038] The trigger assembly 70 includes an activation trigger 72 for activating energy from the

energy assembly 40 and a clamping trigger 74 for operating the end effector assembly 90. The
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trigger assembly 70 is operably coupled to the housing 20. The activation trigger 72 is
configured to facilitate the transmission of the energy from the energy source to the one or more
transducers upon the actuation thereof. The clamping trigger 74 is configured to move the
clamping member 58 in order to move the opposing jaw members 92, 94 between
unapproximated and approximated configurations upon the actuation of the clamping trigger 74.
In this manner, the clamping trigger 74 of the trigger assembly 70 is operatively connected to the
shaft assembly 50 to impart movement to first and second jaw members 92, 94 from an
unapproximated (open) position, where the jaw members 92, 94 are in spaced relation relative to
one another, to a clamping or approximated (closed) position, where the jaw members 92, 94

cooperate to grasp tissue therebetween.

[0039] In use, when the activation trigger 72 is actuated, the energy assembly 40 applies energy,
e.g., the high voltage AC signal, to the transducer assembly 30. As discussed above, the energy
is then converted by the transducer assembly 30 and transmitted from the transducer assembly 30
along the waveguide assembly 60 to the end effector assembly 90 in order to treat tissue grasped

between the first and second jaws 92, 94 with ultrasonic vibrations.

[0040] With this purpose in mind, forceps 10 may include any suitable number of electrical
connections, configurations, and/or components (e.g., resistors, capacitors, inductors, rheostats,
etc.), mechanical connections, configurations, and/or components (e.g., gears, links, springs,
members, etc.), and/or electro-mechanical connections, configurations, and/or components such

that forceps 10 may function as intended.

[0041] While several embodiments of the disclosure have been shown in the drawings, it is not
intended that the disclosure be limited thereto, as it is intended that the disclosure be as broad in
scope as the art will allow and that the specification be read likewise. Therefore, the above
description should not be construed as limiting, but merely as exemplifications of particular
embodiments. Those skilled in the art will envision other modifications within the scope and

spirit of the disclosure herein.
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CLAIMS

1. A forceps, comprising:

a housing having at least one transducer, the at least one transducer configured to generate
a mechanical vibration in response to energy transmitted thereto from an energy source;

a shaft assembly extending from the housing, the shaft assembly including at least one
articulating member and at least one clamping member and a longitudinal axis defined
therethrough;

an end effector assembly disposed at a distal end of the shaft assembly and including a pair
of opposing jaw members pivotable between approximated and unapproximated configurations
in response to movement of the at least one clamping member, the at least one articulating
member being configured to articulate the pair of opposing jaw members relative to the
longitudinal axis of the shaft assembly; and

a waveguide assembly positioned within the shaft assembly and configured to receive the
mechanical vibration generated by the transducer, the waveguide assembly being at least
partially positionable within at least one of the opposing jaw members;

wherein the end effector is longitudinally translatable between a proximal position and a
distal position with respect to the shaft assembly and the waveguide assembly to allow the end
effector assembly to articulate relative to the shaft and the waveguide assembly when the end

effector assembly is disposed in the distal position.

2. The forceps according to claim 1, wherein the pair of opposing jaw members articulates
relative to the shaft assembly about an axis transverse to the longitudinal axis of the shaft

assembly.

3. The forceps according to claim 1, wherein the shaft assembly includes at least two
articulating members, each articulating member being longitudinally translatable to move the

pair of jaw members.

4.  The forceps according to claim 3, wherein a first articulating member moves in a direction

opposite a second articulating member to articulate the pair of jaw members in a lateral direction.

S.  The forceps according to claim 3, wherein the at least two articulating members
simultaneously move in the same longitudinal direction such that the end effector assembly

longitudinally translates with respect to the waveguide assembly.

AH26(7619900_1)
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6.  The forceps according to claim 1, wherein each articulating member is operably coupled to
at least one of the pair of jaw members by at least one ball bearing operably coupled to at least
one of the pair of jaw members such that the at least one articulating member moves along an

outer surface of the at least one ball bearing as the pair of jaw members articulates.

7.  The forceps according to claim 1, wherein the waveguide assembly is longitudinally

translatable with respect to the end effector assembly.

8. The forceps according to claim 1, wherein the waveguide assembly includes a waveguide
and an ultrasonic treatment member, the ultrasonic treatment member configured to receive the
mechanical vibration from the at least one transducer and transmit the mechanical vibration to

treat tissue positioned between the pair of opposing jaw members.

9.  The forceps according to claim 8, wherein at least one of the pair of jaw members defines a
channel therethrough, wherein at least a portion of the ultrasonic treatment member is

positionable within the channel.

10. The forceps according to claim 9, wherein when the ultrasonic treatment member is
positioned within the channel defined by at least one of the pair of jaw, the end effector assembly

is prevented from articulating.

11. The forceps according to claim 1, wherein at least one of the pair of jaw members includes
an engaging member operatively associated with the clamping member such that movement of
the clamping member pivots the engaging member such that the pair of opposing jaw members is

positionable between the approximated and unapproximated configurations.

12. The forceps according to claim 1, wherein the mechanical vibration has an ultrasonic

frequency.

13. The forceps according to claim 1, wherein the forceps includes a battery that acts as the

energy source.

14. The forceps according to claim 13, wherein the battery is a smart battery.

AH26(7619900_1)
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15.  The forceps according to claim 1, further comprising a trigger assembly operably coupled
to the housing, the trigger assembly including an activation trigger and a clamping trigger, the
activation trigger configured to facilitate the transmission of the energy from the energy source
to the at least one transducer upon the actuation thereof, the clamping trigger configured to move
the at least one clamping member in order to move the pair of opposing jaw members between

unapproximated and approximated configurations upon the actuation thereof.

16. The forceps according to claim 1, further comprising a rotating assembly operably coupled
to the shaft assembly, the rotating assembly configured to rotate the shaft assembly and the end

effector assembly upon rotation thereof.

17.  The forceps according to claim 1, further comprising an articulator operably coupled to the
at least one articulating member, the at least one articulating member moving in response to

movement of the articulator.

18. A forceps, comprising:

a housing having at least one transducer, the at least one transducer configured to generate
a mechanical vibration in response to energy transmitted thereto from an energy source;

a shaft assembly extending from the housing, the shaft assembly defining a longitudinal
axis and including at least one articulating member and at least one clamping member;

a waveguide assembly positioned within the shaft assembly and being configured to
receive the mechanical vibration generated by the transducer; and

an end effector assembly disposed at a distal end of the shaft assembly and including a pair
of opposing jaw members pivotable between approximated and unapproximated configurations
in response to movement of the at least one clamping member, the at least one articulating
member being configured to articulate the pair of opposing jaw members relative to the
longitudinal axis of the shaft assembly, the end effector assembly being longitudinally
translatable between a proximal position and a distal position with respect to the shaft assembly
and the waveguide assembly to allow the end effector assembly to articulate relative to the shaft
and the waveguide assembly when the end effector assembly is disposed in the distal position;

wherein the waveguide assembly is at least partially positionable within at least one of the

opposing jaw members.
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19.  The forceps according to claim 18, wherein the at least one articulating member articulates

the pair of opposing jaw members laterally relative to the longitudinal axis of the shaft assembly.

20. The forceps according to claim 18, wherein when the end effector assembly is in the

proximal position, the end effector assembly is prevented from articulating.

Covidien LP
Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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FIG. 1
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