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An ultrasonic surgical instrument includes a transducer
assembly having a distal engagement member and configured
to supply ultrasonic energy. A waveguide defines a longitu-
dinal axis and has a proximal engagement member config-
ured to threadingly engage the distal engagement member.
The waveguide is configured to transmit the ultrasonic energy
therealong to a distal end thereof for treating tissue. A torque
member is coupled to the transducer assembly and is disposed
about the longitudinal axis. The torque member is selectively
rotatable about the longitudinal axis and relative to the
waveguide to threadingly engage the transducer assembly
and the waveguide to one another. The torque member
includes a plurality of fingers pivotably coupled thereto and
movable between a closed position and an open position. In
the open position, each finger extends substantially perpen-
dicularly from the longitudinal axis to define a moment arm
that facilitates the engagement of the transducer assembly
and the waveguide.
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TRANSDUCER/WAVEGUIDE ENGAGEMENT
MECHANISMS FOR ULTRASONIC

SURGICAL INSTRUMENTS
BACKGROUND
[0001] 1. Technical Field
[0002] The present disclosure relates to surgical instru-

ments and, more particularly, to ultrasonic surgical instru-
ments for grasping and treating tissue.

[0003] 2. Background of Related Art

[0004] Ultrasonic surgical instruments utilize ultrasonic
energy, i.e., ultrasonic vibrations, to treat tissue. More spe-
cifically, ultrasonic surgical instruments utilize mechanical
vibration energy transmitted at ultrasonic frequencies to
coagulate, cauterize, fuse, seal, cut, desiccate, and/or fulgu-
rate tissue to effect hemostasis.

[0005] Endoscopic ultrasonic instruments transmit ultra-
sonic energy produced by a generator and transducer assem-
bly along a waveguide to an end effector assembly that is
spaced-apart from the generator and transducer assembly.
Thus, the end effector assembly may be positioned within an
internal surgical site, e.g., inserted through a cannula assem-
bly, while the generator and transducer assembly remains
externally disposed, in order to perform so-called “mini-
mally-invasive” surgical procedures.

[0006] Some endoscopic ultrasonic instruments include a
portable generator and transducer assembly engaged on the
instrument itself. Such instruments generally include an elon-
gated waveguide interconnecting the generator and trans-
ducer assembly and the end effector assembly. Typically, the
generator and transducer assembly is configured as a reusable
component that is releasably engagable with the instrument
and waveguide, e.g., to permit use of the generator and trans-
ducer assembly with disposable components and/or to facili-
tate sterilization of other reusable components in preparation
for reuse. As such, in preparation for subsequent use, the
generator and transducer assembly is disengaged from the
used waveguide and is engaged to a new, or sterilized
waveguide. However, during each assembly, it is important to
ensure that the waveguide and generator and transducer
assembly are sufficiently secured to one another to maintain
the engagement therebetween during use and to ensure proper
operation thereof.

SUMMARY

[0007] Asused herein, the term “distal” refers to the portion
that is being described which is further from a user, while the
term “proximal” refers to the portion that is being described
which is closer to a user.

[0008] Any or all of the aspects described herein, to the
extent they are consistent, may be used in conjunction with
any of the other aspects described herein.

[0009] In accordance with the present disclosure, an ultra-
sonic surgical instrument is provided. The ultrasonic surgical
instrument generally includes a transducer assembly, a
waveguide, and a torque member. The transducer assembly is
configured to supply ultrasonic energy and includes a distal
engagement member. The waveguide defines a longitudinal
axis and has a proximal engagement member that is config-
ured to threadingly engage the distal engagement member of
the transducer assembly. The waveguide is configured to
transmit the ultrasonic energy from the transducer assembly
from the proximal engagement member, along the

Apr. 4, 2013

waveguide, and to a distal end thereof for treating tissue. The
torque member is coupled to the transducer assembly and is
disposed about the longitudinal axis. The torque member is
selectively rotatable about the longitudinal axis and relative to
the waveguide to threadingly engage the transducer assembly
and the waveguide to one another, e.g., to rotate the transducer
assembly into engagement with the waveguide. The torque
member includes a plurality of fingers pivotably coupled
thereto and movable between a closed position and an open
position. In the closed position, the fingers are disposed in
close proximity to one another and relative to the longitudinal
axis. In the open position, each finger extends radially-out-
wardly from the longitudinal axis in substantially perpen-
dicular orientation relative to the longitudinal axis to define a
moment arm configured to facilitate threading engagement of
the transducer assembly and the waveguide to one another.
[0010] Inone aspect, the ultrasonic surgical instrument fur-
ther includes a tool assembly disposed at the distal end of the
waveguide. The tool assembly includes a blade that is coupled
(or formed with) the waveguide and a clamp member that is
movable relative to the blade from an open position to a
clamped position for clamping tissue between the clamp
member and the blade.

[0011] Inanother aspect, atransducer and generator assem-
bly is provided. The transducer and generator assembly incor-
porates the transducer assembly and a generator that is
coupled to the transducer assembly. The transducer and gen-
erator assembly may be configured to rotatably support the
transducer assembly thereon to facilitate engagement of the
transducer assembly and waveguide to one another. Further,
the transducer and generator assembly may be releasably
engagable with a handle assembly of the ultrasonic surgical
instrument.

[0012] In yet another aspect, the proximal engagement
member of the waveguide includes a threaded extension. The
threaded extension is configured for engagement within a
threaded bore defined within the distal engagement member
of the transducer assembly.

[0013] Instill another aspect, the fingers of the torque mem-
ber are stable, or at-rest in each of the open and closed posi-
tions. Further, the fingers may be biased towards the open
and/or the closed position.

[0014] Another ultrasonic surgical instrument provided in
accordance with the present disclosure includes a transducer
assembly, a waveguide, and a latch mechanism. The trans-
ducer assembly is configured to supply ultrasonic energy and
includes a distal engagement member. The waveguide defines
a longitudinal axis and includes a proximal engagement
member that is configured to engage the distal engagement
member of the transducer assembly. The waveguide is con-
figured to transmit the ultrasonic energy from the transducer
along the waveguide to a distal end thereof for treating tissue.
The latch mechanism is configured to releasably engage the
transducer assembly and the waveguide to one another. More
specifically, the latch mechanism includes a crank arm having
a first end and a second end. The crank arm is pivotably
coupled to one of the transducer assembly and the waveguide
at the first end thereof via a first pivot. A linkage is pivotably
coupled to the second end of the crank arm at a first end of the
linkage via a second pivot. A sleeve member is pivotably
coupledto the linkage ata second end of the linkage via a third
pivot. The sleeve member is partially, or entirely, positionable
about the other of the transducer assembly and the waveguide.
The crank arm is selectively pivotably about the first pivot
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between an unlocked position and a locked position. In the
unlocked position, the distal engagement member of the
transducer assembly and the proximal engagement member
of'the waveguide are spaced-apart relative to one another, i.e.,
the transducer assembly and waveguide are disengaged from
one another. In the locked position, the first and second pivots
are aligned with one another and the longitudinal axis. Fur-
ther, in the locked position, the third pivot is disposed in an
over-center position relative to the first and second pivots and
the longitudinal axis such that the sleeve member maintains
the distal engagement member of the transducer assembly
and the proximal engagement member of the waveguide in
engagement with one another.

[0015] Inone aspect, the crank arm is pivotably coupled to
the transducer assembly at the first end thereof and the
waveguide is insertable through a lumen defined through the
sleeve member. In such an aspect, the waveguide may include
a proximal collar that is inhibited from passing through the
sleeve member. As such, in the locked position, the sleeve
member abuts the proximal collar to maintain the distal
engagement member of the transducer assembly and the
proximal engagement member of the waveguide in engage-
ment with one another. Further, the latch mechanism may be
configured such that, in the locked position, the proximal
engagement member of the waveguide and the distal engage-
ment member of the transducer assembly engage one another
at a displacement node.

[0016] In another aspect, the crank arm is pivotably
coupled to the waveguide at the first end thereof and the sleeve
member is positionable about a portion of the transducer
assembly. In such an aspect, the transducer assembly may
include a distal collar such that, in the locked position, the
sleeve member abuts the distal collar to maintain the distal
engagement member of the transducer assembly and the
proximal engagement member of the waveguide in engage-
ment with one another. Further, the latch mechanism may be
configured such that, in the locked position, the proximal
engagement member of the waveguide and the distal engage-
ment member of the transducer assembly engage one another
at a displacement anti-node and/or such that a pivot point
between the crank arm and the waveguide is located at a
displacement node.

[0017] Inyetanother aspect, a tool assembly is disposed at
the distal end of the waveguide. The tool assembly includes a
blade coupled to (or formed with) the waveguide and a clamp
member movable relative to the blade from an open position
to a clamped position for clamping tissue between the clamp
member and the blade.

[0018] Instill another aspect, the ultrasonic surgical instru-
ment includes a transducer and generator assembly that incor-
porates the transducer assembly and a generator coupled to
the transducer assembly. The transducer and generator
assembly may be releasably engagable with a handle assem-
bly of the ultrasonic surgical instrument.

[0019] In accordance with the present disclosure, another
ultrasonic surgical instrument including a transducer assem-
bly, a waveguide, and a latch mechanism is provided. The
transducer assembly is configured to supply ultrasonic energy
and includes a distal stop member disposed at a distal end
thereof. The waveguide includes a proximal hub. The
waveguide also defines a longitudinal recess configured to
receive at least a portion of the transducer assembly therein
and a transverse lumen extending therethrough in substan-
tially parallel orientation relative to the longitudinal recess.
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The waveguide is configured to transmit the ultrasonic energy
from the transducer assembly along the waveguide to a distal
end thereof for treating tissue. The latch mechanism is con-
figured to releasably engage the transducer assembly and the
waveguide to one another. More specifically, the latch mecha-
nism includes an angled chuck movably disposed within the
transverse lumen of the waveguide. The angled chuck defines
an angled, or tapered configuration having a first end defining
a first width and a second end defining a second width that is
smaller than the first width. The angled chuck also includes a
pair of spaced-apart legs at the second end thereof that define
a slot therebetween. The legs are angled relative to one
another such that the legs define a first gap distance at a closed
end thereof and a second gap distance at an open end thereof
that is greater than the first gap distance. The angled chuck is
selectively movable between an unlocked position and a
locked position. In the unlocked position, insertion of the
transducer assembly into the longitudinal recess and through
the slot is permitted. Likewise, removal of the transducer
assembly from the longitudinal recess and slot is permitted in
the unlocked position. In the locked position, on the other
hand, withdrawal of the distal stop member of the transducer
assembly through the slot is inhibited. Further, in this locked
position, the angled chuck is wedged between the distal stop
member of the transducer assembly and the proximal hub of
the waveguide to engage the transducer assembly and
waveguide to one another.

[0020] Inone aspect, the latch mechanism further includes
a lock pusher that is positioned adjacent the first end of the
chuck. The lock pusher is selectively depressible to move the
chuck from the unlocked position to the locked position. The
latch mechanism may also include an unlock pusher that is
positioned adjacent the second end of the chuck. The unlock
pusher is selectively depressible to move the chuck from the
locked position to the unlocked position.

[0021] In another aspect, a tool assembly is provided. The
tool assembly is disposed at the distal end of the waveguide
and includes a blade and a clamp member. The blade is
coupled to (or formed with) the waveguide and the clamp
member is movable relative to the blade from an open posi-
tion to a clamped position for clamping tissue between the
clamp member and the blade.

[0022] In still another aspect, the angled chuck, in the
locked position, may be located at a displacement anti-node.
[0023] Another ultrasonic surgical instrument provided in
accordance with the present disclosure includes a transducer
assembly, a waveguide, and a latch mechanism. The trans-
ducer assembly is configured to supply ultrasonic energy and
includes a distal engagement member. The transducer assem-
bly further includes a pair of opposed knobs extending out-
wardly therefrom adjacent a distal end thereof. The
waveguide has a proximal engagement member that is con-
figured to engage the distal engagement member of the trans-
ducer assembly. The waveguide is configured to transmit the
ultrasonic energy from the transducer along the waveguide
from the proximal engagement member to a distal end thereof
for treating tissue. The latch mechanism is configured to
releasably engage the transducer assembly and the waveguide
to one another. The latch mechanism includes a lever includ-
ing a handle portion, an intermediate portion, and an engag-
ing portion. The lever is pivotably coupled to the waveguide
about the intermediate portion thereof. The handle portion
extends from one end of the intermediate portion, while the
engaging portion extends from the other end of the interme-
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diate portion. The engaging portion defines a bifurcated con-
figuration and includes a pair of hook members. The handle
portion is selectively movable between an unlocked position
and a locked position to move the hook members into engage-
ment with the knobs of the transducer assembly to engage the
distal engagement member of the transducer assembly and
the proximal engagement member of the waveguide with one
another.

[0024] In one aspect, the proximal engagement member of
the waveguide and the distal engagement member of the
transducer assembly are configured to engage one another at
adisplacement anti-node. Further, the pivot point between the
lever and the waveguide may be located at a displacement
node.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The above and other aspects and features of the
present disclosure will become more apparent in light of the
following detailed description when taken in conjunction
with the accompanying drawings wherein like reference
numerals identify similar or identical elements:

[0026] FIG. 1 is a side, perspective view of an ultrasonic
instrument provided in accordance with the present disclo-
sure;

[0027] FIG. 2 is an enlarged, side, perspective view of the
area of detail indicated in FIG. 1;

[0028] FIG. 3 is a side, perspective view of the ultrasonic
instrument of FIG. 1 showing a transducer and generator
assembly (“TAG”) disengaged therefrom;

[0029] FIG. 4 is an enlarged, side, perspective view of a
waveguide assembly of the ultrasonic instrument of FIG. 1;

[0030] FIG. 5 is an enlarged, side, perspective view of the
TAG of the ultrasonic instrument of FIG. 1;

[0031] FIG. 6A is a perspective view of a torque member
configured for use with the ultrasonic instrument of FIG. 1,
wherein the torque member is in a closed position;

[0032] FIG. 6B is a perspective view of the torque member
of FIG. 6A shown in an open position;

[0033] FIG. 7 is an end view of another torque member
configured for use with the ultrasonic instrument of FIG. 1,
shown in the open position;

[0034] FIG. 8 is an end view of yet another torque member
configured for use with the ultrasonic instrument of FIG. 1,
shown in the open position;

[0035] FIG. 9 is a perspective view of another ultrasonic
instrument provided in accordance with the present disclo-
sure, shown with parts separated;

[0036] FIG. 10A is a side view of a waveguide, TAG, and
latch mechanism configured for use with the ultrasonic
instrument of FIG. 9, wherein the waveguide and TAG are
disengaged from one another;

[0037] FIG.10B is a side view of the waveguide, TAG, and
latch mechanism of FIG. 10A during engagement of the
waveguide and TAG to one another;

[0038] FIG.10C is a side view of the waveguide, TAG, and
latch mechanism of FIG. 10A, wherein the waveguide and
TAG are engaged to one another;

[0039] FIG. 11 is a side, cross-sectional view of the ultra-
sonic instrument of FIG. 9 in a fully assembled condition
using the latch mechanism of FIG. 10A;

[0040] FIG.12A is aside view of another waveguide, TAG,
and latch mechanism, wherein the waveguide and TAG are
disengaged from one another;
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[0041] FIG. 12B is a side view of the waveguide, TAG, and
latch mechanism of FIG. 12A, wherein the waveguide and
TAG are engaged to one another;

[0042] FIG. 13 is a perspective view of a cuff of the latch
mechanism of FIG. 12A;

[0043] FIG. 14 is a side, cross-sectional view of an ultra-
sonic instrument incorporating the waveguide, TAG, and
latch mechanism of FIG. 12A in a fully assembled condition;
[0044] FIG. 15 is a side, cross-sectional view of another
ultrasonic instrument provided in accordance with the present
disclosure, wherein the TAG is disengaged from the
waveguide;

[0045] FIG. 16 is a side, cross-sectional view of the ultra-
sonic instrument of FIG. 15, wherein the TAG is engaged to
the waveguide;

[0046] FIG. 17A is a longitudinal, cross-sectional view of
another latch mechanism for an ultrasonic instrument,
wherein the latch mechanism is disposed in an unlocked
position;

[0047] FIG. 17B is a transverse, cross-sectional view of the
latch mechanism of FIG. 17A in the unlocked position;
[0048] FIG. 18A is a longitudinal, cross-sectional view of
the latch mechanism of FIG. 17A, wherein the latch mecha-
nism is disposed in a locked position; and

[0049] FIG. 18B is a transverse, cross-sectional view of the
latch mechanism of FIG. 18A in the locked position.

DETAILED DESCRIPTION

[0050] Referring to FIGS. 1 and 2, one embodiment of an
ultrasonic instrument exemplifying the features of the present
disclosure is shown generally identified by reference numeral
10. Ultrasonic instrument 10 includes a handle assembly 12,
a shaft 14, and a tool assembly 16. Handle assembly 12
supports a battery assembly 18 and an ultrasonic transducer
and generator assembly (“TAG”) 20, and includes a rotatable
collar 22, an activation button 24, and a clamp trigger 26.
Battery assembly 18 and TAG 20 are each releasably secured
to a body portion 28 of handle assembly 12, and are remov-
able from body portion 28 to facilitate disposal of ultrasonic
instrument 10, with the exception of battery assembly 18 and
TAG 20, or to facilitate sterilization of some or all of the
components of ultrasonic instrument 10.

[0051] With reference to FIGS. 1-3, shaft 14 defines a lon-
gitudinal axis “X-X" and includes a waveguide 30 which
extends through shaft 14 from handle assembly 12 to tool
assembly 16. A distal end of the waveguide 30 defines a blade
32. A proximal end of the waveguide 30 is configured to
engage TAG 20. Waveguide 30, as will be described in greater
detail below, is configured to transmit ultrasonic energy pro-
duced by TAG 20 along waveguide 30 to blade 32 for treating
tissue.

[0052] Body portion 28 of handle assembly 12 defines a
recess 250 therein that is configured to receive TAG 20
therein. TAG 20 is removably engagable within recess 250 of
body portion 28, e.g., via snap-fit engagement. When
engaged within recess 250, TAG 20 is electrically coupled to
battery assembly 18, permitting battery assembly 18 to sup-
ply power to TAG 20. Further, TAG 20 is operably engagable
with waveguide 30, as will be described in greater detail
below, thus allowing the ultrasonic energy produced by TAG
20 to be transmitted along waveguide 30 to blade 32 for
treating tissue.

[0053] Tool assembly 16, as best shown in FIG. 2, includes
a clamp member 58 that is pivotable relative to blade 32
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between an open position and a clamping position for grasp-
ing tissue therebetween. The clamp member 58 is moved
from the open position to the clamping position in response to
actuation of the clamp trigger 26, as will be described in
greater detail below.

[0054] Continuing with reference to FIGS. 1-3, clamp trig-
ger 26 of handle assembly 12 cooperates with a drive assem-
bly (not shown) to transition clamp member 58 from the open
position to the clamping position upon depression, or squeez-
ing of clamp trigger 26 towards battery assembly 18. Activa-
tion button 24 extends distally from handle assembly 12
adjacent clamp trigger 26. Activation button 24 is configured
to selectively activate battery assembly 18 and TAG 20 to
supply ultrasonic energy to tool assembly 16 in two power
settings, e.g., a high power mode and a low power mode,
although other configurations are also contemplated. Rotat-
able collar 22 is rotatable in either direction about longitudi-
nal axis “X-X" to rotate tool assembly 16 about longitudinal
axis “X-X" to better position tool assembly 16 for clamping
and treating tissue.

[0055] In preparation for use, battery assembly 18 is
engaged to handle assembly 12 and TAG 20 is engaged within
recess 250 of body portion 28 of handle assembly 12. TAG 20
is also engaged to waveguide 30 and is electrically coupled to
battery assembly 18, either simultaneously with the engage-
ment of TAG 20 within recess 250 of body portion 28, or
independently thereof.

[0056] With ultrasonic instrument 10 in the assembled con-
dition, ultrasonic instrument 10 is advanced into the surgical
site and manipulated such that tool assembly 16 is positioned
with tissue to be treated disposed between clamp member 58
and blade 32 thereof. Thereafter, clamp trigger 26 is
depressed, or squeezed towards battery assembly 18 to tran-
sition clamp member 58 to the clamping position to clamp
tissue between clamp member 58 and blade 32. Blade 32 may
then be activated, e.g., activation button 24 may be depressed,
to supply ultrasonic energy from TAG 20, along waveguide
30, to blade 32. Ultimately, the ultrasonic energy provided at
blade 32 is used to seal or otherwise treat tissue clamped
between clamp member 58 and blade 32.

[0057] As can be appreciated, in order to properly control
the ultrasonic energy provided at blade 32, to ensure proper
functionality, and to maintain the engagement between
waveguide 30 and TAG 20 during use, it is important to ensure
that waveguide 30 and TAG 20 are properly and sufficiently
secured to one another. In particular, it is important to ensure
proper transmission of the standing ultrasonic wave from
TAG 20 to and along waveguide 30. Further, since waveguide
30 and/or TAG 20 are releasably engagable with one another
(and with handle assembly 12), it is important to provide an
engagement configuration that is consistently repeatable for
each subsequent engagement of TAG 20 and waveguide 30 to
help ensure an effective engagement each time TAG 20 and
waveguide 30 are engaged to one another.

[0058] Turning now to FIGS. 4-5, in some embodiments,
waveguide 30 includes a threaded extension 34 extending
from proximal portion 33 thereof for engaging TAG 20
thereon. Threaded extension 34 is configured for threading
engagement within threaded bore 266 of horn 264 of TAG 20.
More specifically, TAG 20 has a body portion 254 that
includes an upper portion 256 supporting the generator com-
ponents (not explicitly shown) of TAG 20. A cover 268 is
supported on body portion 254 of TAG 20 to enclose the
generator components (not explicitly shown) of TAG 20.
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Body portion 254 of TAG 20 further includes a pair of support
members 258, 260 that extend beneath upper portion 256 and
define cradles that rotatably support spinner assembly 252.
Spinner assembly 252 includes the components of transducer
assembly 253 of TAG 20, including distally-extending horn
264. Horn 264, as mentioned above, includes threaded bore
266 defined therein at the distal end thereof and is configured
to threadably engage threaded extension 34 of waveguide 30.
Spinner assembly 252 extends through the proximal end of
body portion 254 and includes a torque member 300 extend-
ing proximally from TAG 20. As will be described below,
torque member 300 is transitionable from a closed position to
an open position to facilitate rotation of spinner assembly 252
to threadingly engage transducer assembly 253 and
waveguide 30 to one another.

[0059] Referring now to FIGS. 1-5 and 6A-6B, torque
member 300, as mentioned above, extends proximally from
TAG 20 and is transitionable from the closed position (FIG.
6A)to the open position (FIG. 6B) to facilitate engagement of
transducer assembly 253 and waveguide 30 to one another.
More specifically, torque member 300 includes a distal shaft
310 that is fixedly engaged to, monolithically formed with, or
otherwise coupled to spinner assembly 252 at the distal end of
distal shaft 310. When ultrasonic instrument 10 is fully
assembled, torque member 300 and spinner assembly 252 are
aligned with waveguide 30 to define a common longitudinal
axis “X-X.” Torque member 300 further includes a proximal
portion 320 having plurality of proximal fingers 322 that are
pivotably coupled to distal shaft 310 at the proximal end of
distal shaft 310. Proximal fingers 322 of proximal portion 320
are moveable between the closed position (FIG. 6A), wherein
proximal fingers 322 are disposed in close proximity to one
another and to longitudinal axis “X-X such that proximal
portion 320 defines a generally cylindrical configuration cen-
tered about longitudinal axis “X-X,” and the open position
(FIG. 6B), wherein proximal fingers 322 are flared radially
outwardly in substantially transverse orientation relative to
longitudinal axis “X-X" such that each proximal finger 322
defines a moment arm to facilitate engagement of transducer
assembly 253 and waveguide 30 to one another, as will be
described below.

[0060] As shown in FIG. 6A, torque member 300 includes
a pair of opposed proximal fingers 322 that each define
approximately one-half of the generally cylindrical configu-
ration of torque member 300 when torque member 300 is
disposed in the closed position (FIG. 6A). Each proximal
finger 322 is pinned to distal shaft 310 via a pivot pin 324,
although other pivot or hinge mechanisms (not shown) may
also be provided. Pivot pins 324 extend substantially-trans-
versely relative to longitudinal axis “X-X" such that proximal
fingers 322 are pivotable about pivot pins 324 and relative to
distal shaft 310 from the closed position (FIG. 6 A) to the open
position (FIG. 6B). Further, pivot pins 324 may each include
atorsion spring (not shown) disposed thereabout, or any other
suitable biasing member may be provided, for biasing proxi-
mal fingers 322 toward the closed position (or the open posi-
tion).

[0061] In order to transition proximal fingers 322 from the
closed position to the open position, proximal fingers 322 are
grasped and pivoted away from one another toward the open
position (against the bias, in embodiment where proximal
fingers 322 are biased towards the closed position). Proximal
fingers 322 may be configured to snap or click out of the
closed position and/or into the open position upon sufficient
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pivoting of proximal fingers 322 towards the open (or closed)
position. As best shown in FIG. 6B, each proximal finger
includes a tab 326 having first and second surfaces 327, 329
disposed in perpendicular orientation relative to one another.
Distal shaft 310 includes a pair of slots 312 defined therein,
each slot 312 defining a base surface 314 and configured to
receive one of the tabs 326 therein. Tabs 326 are rotatable
within slots 312 as proximal fingers 322 are moved between
the open and closed positions. More specifically, in the closed
position, first surfaces 327 of tabs 326 are substantially par-
allel relative to and mating with base surfaces 314 of slots
312, while in the open position, second surfaces 329 of tabs
326 are substantially parallel to and mating with base surfaces
314 of'slots 312. This configuration, wherein second surfaces
329 oftabs 326 are substantially parallel and mating with base
surfaces 314 of'slots 312 in the open position, helps to ensure
that proximal fingers 322 are disposed in substantially trans-
verse orientation relative to longitudinal axis “X-X" of distal
shaft 310 when in the open position, thus achieving the great-
est possible moment arm to facilitate engagement of trans-
ducerassembly 253 of TAG 20 and waveguide assembly 30 to
one another, as will be described below. Further, tabs 326 may
be formed at least partially from a resilient material such that
tabs 326 are resiliently deformed to permit transitioning of
proximal fingers 322 from the closed position towards the
open position and from the open position towards the closed
position, i.e., such that tabs 326 are deformed when proximal
fingers 322 are disposed intermediately of the open and
closed positions. As such, tabs 326 may be configured to snap
or click into the closed position, e.g., whereby tabs 326 are
resiliently returned to the initial position once first surfaces
327 are mating with base surface 314, and/or the open posi-
tion, e.g., whereby tabs 326 are resiliently returned to the
initial position once second surfaces 329 mate with base
surface 327. In other words, this configuration corresponds to
a bi-stable configuration of fingers 322, wherein fingers 322
are at-rest, or stable in both the open and closed positions, and
are biased from the intermediate position (towards either or
both of the open and closed positions). Any other suitable
mechanism for retaining proximal fingers 322 in either or
both of the open and closed positions may also be provided,
e.g., ratchet mechanisms, snap-fit engagements, etc. Further,
mechanisms for automatically deploying and/or returning
proximal fingers 322 to/from the open and closed positions
may also be provided.

[0062] Referring to FIGS. 7-8, various other embodiments
of torque members 300', 300" similar to torque member 300
(FIGS. 6A-6B) are shown. Torque member 300', shown in
FIG. 7, includes three equally-spaced proximal fingers 322'
pivotably coupled to distal shaft 310" and movable relative
thereto between closed and open positions, while torque
member 300", shown in FIG. 8, includes four equally-spaced
proximal fingers 322" pivotably coupled to distal shaft 310"
and moveable relative thereto between closed and open posi-
tions. Torque members 300", 300" are otherwise similar to and
may include any of the features of torque member 30 (FIGS.
6A-6B). In fact, any number of proximal flanges and/or any
configuration thereof may be provided as desired, to facilitate
grasping and rotating the torque member in order to secure
transducer assembly 253 of TAG 20 and waveguide 30 (see
FIG. 3) to one another.

[0063] Referring again to FIGS. 1-5 and 6 A-6B, in order to
assemble ultrasonic instrument 10 for use, battery assembly
18 is engaged to handle assembly 12 and TAG 20 is engaged
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within recess 250 of body portion 28 of handle assembly 12.
With TAG 20 engaged within recess 250, transducer assem-
bly 253 of TAG 30 may then be secured to waveguide 30.
More specifically, in order to secure transducer assembly 253
to waveguide 30, proximal portion 320 of torque member 300
is transitioned from the closed position (FIG. 6A) to the open
position (FIG. 6B) such that proximal fingers 322 are dis-
posed in substantially transverse, or perpendicular orienta-
tion relative to longitudinal axis “X-X.” In this position,
proximal fingers 322 not only provide a more-ergonomic
configuration for grasping torque member 300, but also act as
moment arms to facilitate rotation of torque member 300 with
minimized force requirements, thus, facilitating the engage-
ment of threaded bore 266 of horn 264 of transducer assembly
253 and threaded extension 34 of waveguide 30 to threadingly
engage waveguide 30 and transducer assembly 253 of TAG
20 to one another. That is, with proximal fingers 322 extend-
ing radially outwardly from longitudinal axis “X-X"to define
moment arms, relatively less rotational force is required to
sufficiently engage threaded extension 34 within threaded
bore 266. As can be appreciated, the length of proximal fin-
gers 322 may be selected in accordance with the necessary
engagement between threaded extension 34 and threaded
bore 266. For example, where a relatively stronger engage-
ment is required, proximal fingers 322 may define increased
lengths, thus defining greater moment arms and reducing the
amount of rotational force necessary to sufficiently engage
transducer assembly 253 and waveguide 30 to one another.
[0064] Once transducer assembly 253 and waveguide 30
are sufficiently engaged to one another, proximal portion 320
of torque member 300 is returned to the closed position,
wherein proximal fingers 322 are disposed in close proximity
to one another and relative to longitudinal axis “X-X.” This
configuration inhibits torque member 300 from catching,
snaring, or otherwise interfering with the manipulation and/
or use of ultrasonic instrument 10.

[0065] With transducer assembly 253 and waveguide 30
secured to one another, ultrasonic instrument 10 may be uti-
lized, as mentioned above, to perform one or more surgical
procedures. At the completion of the surgical procedure(s),
torque member 300 may once again be transitioned to the
open position to facilitate disengagement of transducer
assembly 253 and waveguide 30, e.g., via rotating torque
member 300, such that, ultimately, TAG 20 may be disen-
gaged from handle assembly 12 for disposing of the dispos-
able components of ultrasonic instrument 10 and/or to facili-
tate sterilization of the reusable components in preparation
for reuse.

[0066] With reference now to FIG. 9, another embodiment
of an ultrasonic instrument is shown generally identified by
reference numeral 400. Ultrasonic instrument 400 is similar
to ultrasonic instrument 10 (FIGS. 1-3) and, thus, only the
differences therebetween will be described in detail herein-
below, while discussion of similar components will be briefly
summarized or omitted entirely.

[0067] Ultrasonic instrument 400 generally includes a
handle assembly 412, a shaft 414, and a tool assembly (not
shown) that is similar to tool assembly 16 (FIG. 2). Handle
assembly 412 supports a battery assembly 418 and a TAG
420. A waveguide 430 extends through shaft 414 from handle
assembly 412 to the tool assembly (see FIG. 2). Waveguide
430 is configured to transmit ultrasonic energy produced by
TAG 420 along waveguide 430 to the tool assembly (see FIG.
2) for treating tissue. Battery assembly 418 and TAG 420 are
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releasably engagable with body portion 428 of handle assem-
bly 412, while waveguide 430 is releasably engagable with
TAG 420.

[0068] Continuing with reference to FIG. 9, TAG 420
includes an upper portion 456 supporting the generator com-
ponents (not explicitly shown) thereof and a lower portion
458 that supports the components of transducer assembly
453. Handle assembly 412 defines a recess 450 therein that is
configured to receive TAG 420 therein, e.g., in snap-fit or
other suitable engagement therewith. Recess 450 defines an
open proximal end configured to receive tapered proximal
portion 432 of waveguide 430 such that tapered proximal
portion 432 of waveguide 430 and transducer assembly 453
of TAG 420 may be engaged to one another. More particu-
larly, tapered proximal portion 432 of waveguide 430
includes proximal collar 434 and a recess 436 defined therein
and extending inwardly from proximal surface 438 of proxi-
mal collar 434. Recess 436 is configured to receive horn 464
of transducer assembly 453 of TAG 420 therein. Horn 464
may be configured for friction-fit (or other suitable engage-
ment) within recess 436 of waveguide 430 for securing trans-
ducer assembly 453 of TAG 420 and waveguide 430 to one
another. Further, in the engaged position, proximal surface
438 of collar 434 of tapered proximal portion 432 of
waveguide 430 is configured to abut distal surface 466 of
transducer assembly 453 of TAG 420.

[0069] Similarly as discussed above with respect to ultra-
sonic instrument 10 (FIGS. 1-3), in order to ensure proper
functionality of ultrasonic instrument 400 and in order to
maintain the engagement between waveguide 430 and TAG
420 during use, it is important to ensure that waveguide 430
and TAG 420 are properly and sufficiently secured to one
another. Accordingly, various different latch mechanisms for
securing the waveguide and TAG of an ultrasonic instrument,
e.g., ultrasonic instrument 400, are provided, each of which
will be described in detail in turn below.

[0070] Referring now to FIGS. 10A-10C and 11, one
embodiment of a latch mechanism 500 configured for use
with ultrasonic instrument 400 for engaging waveguide 430
and transducer assembly 453 of TAG 420 to one another is
shown. Latch mechanism 500 generally includes a crank arm
510 that is pivotably coupled to transducer assembly 453, and
a cylindrical sleeve 520 pivotably coupled to crank arm 510
on either side of cylindrical sleeve 520 via a pair of linkages
530. Crank arm 510 includes a proximal segment 512, an
intermediate segment 514, and a distal segment 516. Proxi-
mal and distal segments 512, 516, respectively, are angled
relative to intermediate segment 514 to facilitate locking of
latch mechanism 500, as will be described in greater detail
below. Proximal segment 512 includes a pair of spaced-apart
portions configured to receive transducer assembly 453 ther-
ebetween to pivotably couple crank arm 510 to transducer
assembly 453 on either side thereof via a pair of opposed pivot
pins 513. Distal segment 516 of crank arm 510 is pivotably
coupledto first ends 532 of opposed linkages 530 via pivot pin
517. More specifically, linkages 530 are disposed on either
side of distal segment 516 of crank arm 510 with pivot pin 517
extending therebetween to pivotably couple linkages 530 and
distal segment 516 of crank arm 510 to one another. Second
ends 534 of linkages 530, in turn, are pivotably coupled to
sleeve 520 on either side thereof via a pair of pivot pins 536.
Sleeve 520 defines a generally cylindrical configuration hav-
ing a lumen 522 extending longitudinally therethrough. Pivot
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pins 536 are disposed on either side of sleeve 520 but do not
extend substantially through sleeve 520 so at to not interfere
with lumen 522.

[0071] Withcontinued reference to FIGS.10A-10Cand 11,
lumen 522 of sleeve 520 defines a diameter sufficiently large
to permit insertion of waveguide 30 therethrough but suffi-
ciently small so as to inhibit passage of proximal collar 434 of
waveguide 430 therethrough. Due to this configuration, when
latch mechanism 500 is moved to the locked position, as will
be described in greater detail below, proximal collar 434 is
retained in position between sleeve 520 and transducer
assembly 453, thus securing waveguide 430 and transducer
assembly 453 of TAG 420 to one another.

[0072] Referring still to FIGS. 10A-10C and 11, the
engagement of waveguide 430 and transducer assembly 453
of TAG 420 to one another using latch mechanism 500 is
described. TAG 420 may be secured to handle assembly 412
ofultrasonic instrument 400 prior to, simultaneously with, or
after engagement of transducer assembly 453 of TAG 420 and
waveguide 430 to one another via any suitable mechanism,
e.g., snap-fitting or other suitable latch mechanisms. With
initial reference to FIG. 10A, in order to engage waveguide
430 and transducer assembly 453 to one another, the distal
end of waveguide 430 is inserted distally through lumen 522
of sleeve 520 and is advanced therethrough until proximal
collar 434 of waveguide 430 substantially approximates, or
abuts proximal end 524 of sleeve 520. At this point, crank arm
510 remains in an unlocked position, wherein crank arm 510
extends upwardly from transducer assembly 453 such that
sleeve 520 and waveguide 430 are generally offset-above
transducer assembly 453, as shown in FIG. 10A.

[0073] In order to transition latch mechanism 500 to the
locked position to secure transducer assembly 453 and
waveguide 430 to one another, with waveguide 430 extending
through lumen 522 of sleeve 520, crank arm 510 is moved
downwardly, as shown in FIG. 10B, such that crank arm 510
is pivoted about pivot pins 513 relative to transducer assembly
453 in the direction of arrow “B” from the unlocked position
toward the locked position. As crank arm 510 is pivoted in the
direction of arrow “B,” waveguide 430 is moved toward align-
ment with transducer assembly 453 and longitudinal axis
“X-X" thereof. More specifically, as crank arm 510 is pivoted
toward the locked position, recess 436 defined within proxi-
mal portion 432 of waveguide 430 is moved toward alignment
with horn 464 of transducer assembly 453 of TAG 420, which
is centered about longitudinal axis “X-X.”

[0074] During movement of crank arm 510 from the
unlocked position towards the locked position, linkages 530
and sleeve 520 are also pivoted about respective pivot pins
536, 517 to facilitate alignment of waveguide 430 and trans-
ducer assembly 453 with one another and to bring proximal
collar 434 of proximal portion 423 of waveguide 430 into
approximation with distal surface 466 of transducer assembly
453. More specifically, as crank arm 510 is pivoted towards
the locked position, linkages 530 are pivoted about pivot pins
536 in the direction of arrow “C” such that second ends 534 of
linkages 530 are oriented proximally of first ends 532 thereof.
In other words, linkages 530 are pivoted about pivot pins 536
in the direction of arrow “C” such that linkages 530 extend
proximally from distal segment 516 of crank arm 510 towards
transducer assembly 453. Thus, as crank arm 510 is moved
toward the locked position, waveguide 430 is moved into
alignment with and into approximation with transducer
assembly 453.
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[0075] As crank arm 510 is moved further towards the
locked position, proximal portion 432 of waveguide 430 is
moved further towards alignment with transducer assembly
453 and is approximated further relative to transducer assem-
bly 453 such that horn 464 of transducer assembly 453 is
received within recess 436 defined within proximal portion
432 of waveguide 430 and such that proximal collar 434 of
waveguide 430 abuts distal surface 466 of transducer assem-
bly 453. When the locked position has been achieved, as
shown in FIG. 10C, sleeve 520 retains proximal collar 434 in
abutting relation relative to distal surface 466 of transducer
assembly 453 such that horn 464 of transducer assembly 453
is retained within recess 436 defined within proximal portion
432 of waveguide 430 in friction-fit engagement therewith,
thus securing waveguide 430 and transducer assembly 453 to
one another.

[0076] Latch mechanism 500, waveguide 430, and trans-
ducer assembly 453 may be configured such that, in the
locked position, the engagement, interface or transition point,
e.g., the point where the standing ultrasonic wave is transmit-
ted from transducer assembly 453 to waveguide 430, is
located at a displacement node, e.g., a point of minimal, or
zero displacement. As a result, the energy lost through sleeve
520 is minimized. However, when the transition point is posi-
tioned at a displacement node, a maximum force, e.g., the
nodal force, urges transducer assembly 453 and waveguide
430 apart from one another. Thus, latch mechanism 500, in
such embodiments, is further configured so as to provide
sufficient locking force to overcome the nodal force and retain
transducer assembly 453 and waveguide 430 in engagement
with one another.

[0077] In this locked position, as shown in FIGS. 10C and
11, pivot pins 513 and 517 are substantially aligned with one
another and with respect to longitudinal axis “X-X,” while
pivot pins 536 are offset above pivot pins 513 and 517 and
longitudinal axis “X-X.” This configuration is achievable due
to the angling of proximal and distal segments 512, 516,
respectively, of crank arm 510 relative to intermediate seg-
ment 514 thereof. Further, this position corresponds to an
over-center latched position, thus maintaining the engage-
ment between waveguide 430 and transducer assembly 453.
With waveguide 430 and transducer assembly 453 suffi-
ciently engaged to one another in this locked position, ultra-
sonic instrument 400 may be used to surgically treat tissue,
similarly as described above with respect to ultrasonic instru-
ment 10 (FIGS. 1-3).

[0078] In order to unlock crank arm 510, i.e., in order to
disengage waveguide 430 and transducer assembly 453 from
one another, intermediate segment 514 (or any other suitable
portion of crank arm 510) is grasped and rotated about pivot
pins 513 in the opposite direction of arrow “B” with sufficient
force to overcome the over-center latched condition of pivot
pins 536 relative to pivot pins 513 and 517. More particularly,
upon rotation of crank arm 510, pivot pin 517 is translated
upwardly relative to pivot pins 536 until pivot pins 536 are no
longer disposed above pivot pins 513 and 517, i.e., such that
pivot pints 536 are no longer disposed in the over-center
latched position. At this point, crank arm 510 may be rotated
further about pivot pins 513 to translate sleeve 520 away from
transducer assembly 453 and ultimately such that horn 464 of
transducer assembly 453 is withdrawn from recess 436
defined within proximal portion 432 of waveguide 430.
Thereafter, waveguide 430 can be removed from sleeve 520.
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[0079] As can be appreciated, the above-describe latch
mechanism 500 provides efficient and effective latching and
unlatching of waveguide 430 and transducer assembly 453 to
one another, thus facilitating both the assembly and disassem-
bly of ultrasonic instrument 400 while also sufficiently secur-
ing waveguide 430 and transducer assembly 453 to one
another for use of ultrasonic instrument 400. Latch mecha-
nism 500, in some embodiments, may further incorporate
lockable cam member-cam slot engagements (not shown)
configured to provide a desired compression force to lock
transducer assembly 453 and waveguide 430 in engagement
with one another. Cam member-cam slot engagements (not
shown) may similarly be incorporated into any of the other
embodiments described herein, for similar purposes.

[0080] Turning now to FIGS.12A-14, another embodiment
of a latch mechanism 700 configured for use with an ultra-
sonic instrument 600 for engaging waveguide 630 and TAG
620 to one another is shown. Ultrasonic instrument 600 is
similar to ultrasonic instrument 400 (FIG. 9) except for the
differences specifically discussed hereinbelow. In particular,
transducer assembly 653 of TAG 620 includes a distal collar
654 disposed about the distal end 655 thereof.

[0081] Latch mechanism 700 generally includes a crank
arm 710 pivotably coupled to waveguide 630 via pivot pins
713 and a semi-cylindrical sleeve, or cuff 720 pivotably
coupled to crank arm 710 via a pair of linkages 730. Crank
arm 710 includes a distal segment 712 and a proximal seg-
ment 716 that are interconnected by and angled relative to an
intermediate segment 714. Proximal segment 716 of crank
arm 710 is pivotable coupled to a pair of linkages 730 at first
ends 732 thereof. More specifically, first ends 732 of linkages
730 are disposed on either side of proximal segment 716 and
are pivotably coupled thereto via a pivot pin 717 extending
therebetween. Cuff 720 includes a pair of opposed apertures
722 defined therethrough. Second ends 734 of linkages 730
are pivotably coupled to cuff 720 on either side thereof via
pivot pins 736 extending through apertures 722. Pivot pins
736 are disposed on either side of cuff 720 but do not extend
substantially through cuff 720. Distal segment 712 of crank
arm 710 defines a bifurcated configuration and is pivotably
coupled to waveguide 630 on each side thereof via pivot pins
713.

[0082] Withcontinued reference to FIGS. 12A-14, cuff 720
defines an arcuate recessed, or interior portion 724 that has a
diameter sufficiently large to at least partially surround body
portion 656 of transducer assembly 653, but sufficiently small
s0 as to inhibit passage of cuft 720 beyond distal collar 654 of
transducer assembly 653. As such, when latch mechanism
700 is moved to the locked position, as will be described in
greater detail below, distal collar 654 of transducer assembly
653 is retained in position between cuff 720 and waveguide
630, thus securing waveguide 630 and transducer assembly
653 to one another.

[0083] Referring still to FIGS. 12A-14, the engagement of
waveguide 630 and transducer assembly 653 of TAG 620 to
one anotherusing latch mechanism 700 is described. Initially,
with crank arm 710 disposed in the unlocked position (FIG.
12A), waveguide 630 is translated into approximation with
transducer assembly 653 such that recess 636 defined within
proximal portion 632 of waveguide 630 is positioned adjacent
horn 668 of transducer assembly 653 and such that cuff 720 is
disposed adjacent body portion 656 of transducer assembly
653. Thereafter, cuff 720 is translated towards body portion
656 of transducer assembly 653, e.g., via rotation of crank
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arm about pivot pins 713 in the direction of arrow “D,” until
cuft 720 is disposed about body portion 656 of transducer
assembly 653, i.e., until body portion 656 of transducer
assembly 653 is received within interior portion 724 of cuff
720. Cuff 720 is configured to maintain the engagement of
cuft 720 about body portion 656 of transducer assembly 653.
In particular, cuff 720 may be formed at least partially from a
resiliently flexible material and interior portion 724 thereof
may define a diameter similar to that of body portion 656 of
transducer assembly 653 such that cuff 720 is flexed out-
wardly to receive body portion 656 therein and is thus
retained in engagement about body portion 656 of transducer
assembly 653 via the resilient bias of cuff 720. Alternatively,
cuft 720 may be retained in engagement about body portion
656 of transducer assembly 653 in any other suitable fashion,
e.g., via friction-fitting.

[0084] With cuff 720 disposed about body portion 656 of
transducer assembly 653, crank arm 710, as shown in FIGS.
12A-12B, is rotated further in the direction of arrow “D” such
that crank arm 710 is pivoted about pivot pins 713 relative to
waveguide 630 in the direction of arrow “D” from the
unlocked position toward the locked position. As crank arm
710 is pivoted in the direction of arrow “D,” linkages 730 and
cuft 720 are pivoted about pivot pins 717, 736, respectively, to
align waveguide 630 and transducer assembly 653 with one
another and to bring proximal portion 632 of waveguide 630
into further approximation with distal collar 654 of trans-
ducer assembly 653. More specifically, crank arm 710 is
pivoted in the direction of arrow “D” such that cuff 720 is
pivoted in the direction of arrow “E,” thus effecting relative
translation ofhorn 668 of transducer assembly 653 into recess
636 defined within proximal portion 632 of waveguide 630
and relative translation of distal collar 654 of body portion
656 of transducer assembly 653 into abutment with the proxi-
mal end of waveguide 630. When this locked position has
been achieved, as shown in FIGS. 12B and 14, cuff 720
retains distal collar 654 in abutting relation relative to the
proximal end of waveguide 630 such that horn 668 of trans-
ducer assembly 653 is retained within recess 636 defined
within proximal portion 632 of waveguide 630, thus securing
waveguide 630 and transducer assembly 653 to one another.

[0085] In this locked position, as shown in FIGS. 12B and
14 and similarly as described above with respect to latch
mechanism 500 (FIGS. 10A-11), pivot pins 713, 717 are
substantially aligned with one another and with respect to
longitudinal axis “X-X,” while pivot pins 736 are offset above
pivot pins 713, 717 and longitudinal axis “X-X" to define an
over-center latch configuration. This over-center latch con-
figuration maintains the engagement between waveguide 730
and transducer assembly 753. With waveguide 730 and trans-
ducer assembly 753 sufficiently engaged to one another in
this locked position, ultrasonic instrument 700 may be used to
surgically treat tissue, similarly as described above with
respect to ultrasonic instrument 10 (FIGS. 1-3).

[0086] Latch mechanism 700, waveguide 630, and trans-
ducer assembly 653 may be further configured such that, in
the locked position, pivot pins 713 are located at a displace-
ment node (where there is minimized displacement and maxi-
mized force) and such that the engagement, interface or tran-
sition point between horn 668 of transducer assembly 653 and
waveguide 630 is located at a displacement anti-node (where
there is maximum displacement and minimum force). With
the interface or transition point between horn 668 of trans-
ducer assembly 653 and waveguide 630 at an anti-node, mini-
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mal forces urge transducer assembly 653 and waveguide
assembly 630 apart from one another and, thus, a relatively
smaller engagement force therebetween is required to main-
tain the engagement of transducer assembly 653 and
waveguide assembly 630 to one another.

[0087] In order to unlock crank arm 710, i.e., in order to
disengage waveguide 630 and transducer assembly 653 from
one another, intermediate segment 714 (or any other suitable
portion of crank arm 710) is grasped and rotated about pivot
pins 713 in the opposite direction of arrow “D” with sufficient
force to overcome the over-center latched condition of pivot
pins 736 relative to pivot pins 713, 717. Initially, the rotation
of crank arm 710 causes rotation of linkages 730 such that
pivot pins 736 are no longer disposed above pivot pins 713,
717. At this point, crank arm 710 may be rotated further about
pivot pins 713 such that waveguide 630 is translated away
from cuff 720 and, ultimately, such that cuff 720 is disen-
gaged from body portion 656 of transducer assembly 453,
thereby fully disengaging waveguide 630 and transducer
assembly 653 from one another.

[0088] Turning now to FIGS. 15-16, another embodiment
of a latch mechanism 900 configured for use with an ultra-
sonic instrument 800 for engaging a waveguide 830 and a
transducer assembly 853 of a TAG 820 to one another is
shown. Ultrasonic instrument 800 is similar to those ultra-
sonic instruments described above except for the differences
specifically discussed hereinbelow.

[0089] Latch mechanism 900 includes a lever 910 pivot-
ably coupled to waveguide 830 via a pair of pivot pins 920.
Lever 910 includes a handle portion 912, an intermediate
portion 914, and a transducer-engaging portion 916. Handle
portion 912 of latch mechanism 900 extends from first end
922 of intermediate portion 914 and may be ergonomically
configured or may be otherwise configured to facilitate the
grasping and/or rotation of lever 910. Intermediate portion
914 defines a bifurcated configuration such that intermediate
portion 914 is positionable about proximal portion 832 of
waveguide 830 on either side thereof. Intermediate portion
914 is pivotably coupled to proximal portion 832 of
waveguide 830 on opposed sides thereof via pivot pins 920.
As such, pivot pins 920 need not extend substantially through,
or interfere with proximal portion 832 of waveguide 830.
Transducer-engaging portion 916 extends from second end
924 of intermediate portion 914 and likewise defines a bifur-
cated configuration. Free ends 928 of the bifurcated trans-
ducer-engaging portion 916 each define a hook member 926.
As will be described in greater detail below, lever 910 is
selectively pivotable to engage hook members 926 with
opposed knobs 856, which extend outwardly from either side
of body portion 854 of transducer assembly 853, to thereby
secure waveguide 830 and transducer assembly 853 to one
another. However, the reverse configuration is also contem-
plated, e.g., where lever 910 is pivotably coupled to trans-
ducer assembly 853 and knobs 856 are disposed on
waveguide 830.

[0090] Continuing with reference to FIGS. 15-16, the
engagement of waveguide 830 and transducer assembly 853
to one another using latch mechanism 900 is described. Ini-
tially, waveguide 830 is inserted through a distal opening
formed within handle assembly 812 of ultrasonic instrument
800 such that proximal portion 832 of waveguide 830 is
disposed within handle assembly 812, while the remainder of
waveguide 830 extends distally through shaft 814 of ultra-
sonic instrument 800. Alternatively, waveguide 830 may be
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pre-assembled, i.e., waveguide 830 may be coupled to handle
assembly 812 during manufacture. Next, TAG 820 is inserted
into recess 850 formed within handle assembly 812 of ultra-
sonic instrument 800 and is approximated relative to proxi-
mal portion 832 of waveguide 830 such that horn 858 is
inserted into recess 834 and such that distal surface 862 of
transducer assembly 853 is disposed in close approximation,
or in abutting relation with proximal surface 836 of
waveguide 830. TAG 820 may be configured to engage handle
assembly 812 in any suitable fashion, e.g., releasable snap-fit
engagement. At this point, lever 910 remains disposed in an
unlocked position, wherein hook members 926 are disen-
gaged from opposed knobs 856.

[0091] In order to secure waveguide 830 and transducer
assembly 853 to one another, lever 910 is rotated above pivot
pins 920 in the direction of arrow “F”’ such that hook members
926 are moved towards opposed knobs 856. Lever 910 is
rotated further in the direction of arrow “F” until opposed
knobs 856 are engaged within hook members 926, as shown
in FIG. 16. In this locked position, hook members 926 engage
knobs 856 to retain waveguide 830 and transducer assembly
853 in substantially fixed position relative to one another and
in alignment with longitudinal axis “X-X.” Further, hook
members 926 may include resilient features, protrusions, or
may define other configurations suitable for securely retain-
ing knobs 856 therein once hook members 926 are engaged
about knobs 856. With waveguide 830 and transducer assem-
bly 853 sufficiently engaged to one another in this locked
position, ultrasonic instrument 800 may be used to surgically
treat tissue, similarly as described above with respect to ultra-
sonic instrument 10 (FIGS. 1-3).

[0092] Latch mechanism 900, waveguide 830, and trans-
ducer assembly 853 may be further configured such that, in
the locked position, pivot pins 920 are located at a displace-
ment node (where there is minimized displacement and maxi-
mized force) and such that the engagement, interface or tran-
sition point between horn 858 of transducer assembly 853 and
waveguide 830 is located at a displacement anti-node (where
there is maximum displacement and minimum force). With
the engagement between horn 858 of transducer assembly
853 and waveguide 830 at an anti-node, minimal forces urge
transducer assembly 853 and waveguide assembly 830 apart
from one another and, thus, a relatively smaller engagement
force therebetween is required to maintain the engagement of
transducer assembly 853 and waveguide assembly 830 to one
another.

[0093] In order to unlock, or disengage waveguide 830 and
transducer assembly 853, lever 910 is pivoted in a direction
opposite of arrow “F” such that hook members 926 of
waveguide 830 are disengaged from and moved apart from
knobs 856 of transducer assembly 853. Thereafter, with
waveguide 830 and transducer assembly 853 disengaged
from one another, TAG 820 can be removed from handle
assembly 812 of ultrasonic instrument 800.

[0094] Turning now to FIGS. 17A-18B, another embodi-
ment of a latch mechanism 1100 for engaging a waveguide
1030 and transducer assembly 1053 of an ultrasonic instru-
ment 1000 to one another is shown. Ultrasonic instrument
1000 is similar to the previous ultrasonic instruments
described herein, although latch mechanism 1100 may be
also configured for use with any suitable ultrasonic instru-
ment for engaging the waveguide and transducer assembly
thereof to one another. Accordingly, only those features of
ultrasonic instrument 1000 that are necessary to facilitate the
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understanding of latch mechanism 1100 are described here-
inbelow. In particular, proximal portion 1032 of waveguide
1030 includes a longitudinal recess 1036 defined therein and
a transverse lumen 1038 extending therethrough that is sub-
stantially perpendicular relative to recess 1036. Transverse
lumen 1038 is defined between proximal surface 1042 of
proximal portion 1032 of waveguide 1030 and proximal hub
1044 of waveguide 1030. Transducer assembly 1053, on the
other hand, includes a body portion 1054 having a distal end
including a reduced-diameter intermediate segment 1056
extending therefrom and a distal stop member 1058 disposed
at a distal end of reduced-diameter intermediate segment
1056. As will be described in detail below, the distal end of
transducer assembly 1053 is insertable into longitudinal
recess 1036 of waveguide 1030 and is selectively securable
therein via manipulation of latch mechanism 1100 from an
unlocked position (FIGS. 17A-17B) to a locked position
(FIGS. 18A-18B).

[0095] Continuing with reference to FIGS. 17A-17B, latch
mechanism 1100 generally includes a pair of pushers 1110,
1120 disposed on either side of waveguide 1030 and an
angled chuck 1130 disposed between pushers 1110, 1120.
More specifically, latch mechanism 1100 includes a lock
pusher 1110 that is selectively depressible to lock latch
mechanism 1100, i.e., to lock waveguide 1030 and transducer
assembly 1053 in engagement with one another, and an
unlock pusher 1120 that is selectively depressible to unlock
latch mechanism 1100, i.e., to unlock waveguide 1030 and
transducer assembly 1053 from one another. Angled chuck
1130 defines an angled, or tapered configuration wherein
chuck 1130 defines a relatively larger width “W” at first end
1132 thereof, which is positioned adjacent lock pusher 1110,
and tapers to a relatively smaller width “w” at second end
1134 thereof, which is positioned adjacent unlock pusher
1120 (see FIGS. 17A and 18A). Angled chuck 1130 also
defines a bifurcated configuration at second end 1134 thereof
including a pair of legs 1136, 1138 that are spaced-apart and
angled-apart from one another to define a generally A-shaped
slot 1140 therebetween (see FIGS. 17B and 18B). That is, due
to the angled-apart configuration of legs 1136, 1138 the gap
distance between legs 1136, 1138, which defines A-shaped
slot 1140, is at a minimum gap distance “g” at the closed end
1142 thereof and is at a maximum gap distance “G” at the
open end 1144 thereof.

[0096] Referring still to FIGS. 17A-18B, the engagement
of waveguide 1030 and transducer assembly 1053 to one
another using latch mechanism 1100 is described. Initially,
latch mechanism 1100 is disposed in the unlocked position,
shown in FIGS. 17A-17B, wherein lock pusher 1110 extends
from handle assembly 1012 of ultrasonic instrument 100 and
wherein unlock pusher 1120 is disposed within handle assem-
bly 1012 such that chuck 1130 is disposed in the unlock
position. More specifically, in the unlocked position, only a
portion of chuck 1130, e.g., the portion adjacent second end
1134 of chuck 1130, extends through transverse lumen 1038
of proximal portion 1032 of waveguide 1030. As such, with
only second end 1134 of chuck 1130 disposed within trans-
verse lumen 1038, the minimum internal diameter of longi-
tudinal recess 1036, which is defined by the portion of slot
1140 of chuck 1130 disposed therein, approximates gap dis-
tance “G,” the maximum gap distance defining A-shaped slot
1140 between legs 1136, 1138 of chuck 1130. In this position,
wherein longitudinal recess 1036 defines a minimum internal
diameter approximating gap distance “G,” distal stop member
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1058, reduced-diameter intermediate segment 1056, and at
least a portion of body portion 1054 of transducer assembly
1053 are insertable into recess 1036 of waveguide 1030 (see
FIG. 17B). In other words, with latch mechanism 1100 dis-
posed in the unlocked position, transducer assembly 1053
may be inserted into and/or removed from proximal portion
1032 of waveguide 1030 to engage/disengage transducer
assembly 1053 and waveguide 1030.

[0097] With latch mechanism 1100 disposed in the
unlocked position, as mentioned above, transducer assembly
1053 is inserted into recess 1036 of waveguide 1030 such that
distal stop member 1058 is positioned adjacent proximal
surface 1042, reduced-diameter intermediate segment 1056
is positioned adjacent transverse lumen 1038, and at least a
portion of body portion 1054 is positioned adjacent proximal
hub 1044. Once transducer assembly 1053 is disposed within
recess 1036 of waveguide 1030 in this position, latch mecha-
nism 1100 may be transitioned from the unlocked position to
the locked position to lock, or secure transducer assembly
1053 and waveguide 1030 in engagement with one another.

[0098] In order to transition latch mechanism 1100 from
the unlocked position to the locked position, lock pusher 1110
is depressed, or pushed inwardly into handle assembly 1012
of ultrasonic instrument 1000 such that chuck 1130 is urged
through transverse lumen 1038 from the unlocked position
towards the locked position. As chuck 1130 is urged towards
the locked position, second end 1134 of chuck 1130 urges
unlock pusher 1120 to extend from handle assembly 1012 of
ultrasonic instrument 1000 to facilitate unlocking of latch
mechanism 1100, as will be described below. Further, pusher
1110 and/or pusher 1120 may be biased apart from chuck
1130 so as not to contact chuck 1130 other than while being
depressed to urge chuck 1130 between the locked and
unlocked positions. Such a configuration is advantageous in
that, since pushers 1110, 1120 are spaced-apart from chuck
1130 during use, ultrasonic energy transmitted from trans-
ducer assembly 1053 along waveguide 103 is not transmitted
to pushers 1110, 1120.

[0099] As best shown in FIGS. 18A-18B, depression of
lock pusher 1110, as mentioned above, urges chuck 1130
through transverse lumen 1038 towards the locked position.
More specifically, as chuck 1130 is translated further through
transverse lumen 1038, an intermediate portion, e.g., the por-
tion between first and second ends 1132, 1134, respectively,
of chuck 1130 is disposed within transverse lumen 1038 of
proximal portion 1032 of waveguide 1030. As such, with this
intermediate portion of chuck 1130 disposed within trans-
verse lumen 1038, the minimum internal diameter of longi-
tudinal recess 1036, which is defined by the portion of slot
1140 of chuck 1130 disposed therein, approximates gap dis-
tance “g,” the minimum gap distance defining A-shaped slot
1140 between legs 1136, 1138 of chuck 1130. In this position,
wherein longitudinal recess 1036 defines a minimum internal
diameter approximating gap distance “g,” distal stop member
1058 is inhibited from being translated proximally through
recess 1036 (see FIG. 18B), i.e., transducer assembly 1053 is
inhibited from being withdrawn from waveguide 1030. Fur-
ther, due to the angled configuration of chuck 1130 (wherein
chuck 1130 defines a greater width “W” at first end 1132
thereof as compared to width “w” at second end 1134
thereof), as chuck 1130 is moved to the locked position, the
width of the portion of chuck 1130 disposed through trans-
verse lumen 1038 is increased. Thus, as chuck 1130 is urged
further towards the locked position, the width of the portion of
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chuck 1130 disposed through transverse lumen 1038 eventu-
ally approximates width “W,” at which point chuck 1130 is
wedged between proximal hub 1044 of waveguide 1030 and
distal stop member 1058 of transducer assembly 1053 to
secure transducer assembly 1053 and waveguide 1030 to one
another, inhibiting relative movement therebetween. This
position corresponds to the locked position of latch mecha-
nism 1100.

[0100] Latch mechanism 1100, waveguide 1030, and trans-
ducer assembly 1053 may be further configured such that, in
the locked position, chuck 1130 (which constitutes the
engagement, interface or transition point between waveguide
1030 and transducer assembly 1053) is located at a displace-
ment anti-node, where there is maximum displacement and
minimum force, such that minimal forces urge transducer
assembly 1053 and waveguide assembly 1030 apart from one
another and, thus, such that a relatively smaller engagement
force therebetween is required to maintain the engagement of
transducer assembly 1053 and waveguide assembly 1030 to
one another.

[0101] With waveguide 1030 and transducer assembly
1053 sufficiently engaged to one another in this locked posi-
tion, ultrasonic instrument 1000 may be used to surgically
treat tissue, similarly as described above with respect to ultra-
sonic instrument 10 (FIGS. 1-3). At the completion of the
procedure(s), waveguide 1030 and transducer assembly 1053
can be disengaged from one another via depressing pusher
1120 into handle assembly 1012 of ultrasonic instrument
1000 such that chuck 1130 is urged back towards the
unlocked position (FIGS. 17A-17B). Thereafter, transducer
assembly 1053 may be withdrawn from recess 1036 of
waveguide 1030 to completely disengage transducer assem-
bly 1053 and waveguide 1030 from one another.

[0102] While several embodiments of the disclosure have
been shown in the drawings, it is not intended that the disclo-
sure be limited thereto, as it is intended that the disclosure be
as broad in scope as the art will allow and that the specifica-
tion be read likewise. Therefore, the above description should
notbe 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 claims
appended hereto.

What is claimed is:

1. An ultrasonic surgical instrument, comprising:

a transducer assembly configured to supply ultrasonic
energy, the transducer assembly including a distal
engagement member;

a waveguide defining a longitudinal axis and having a
proximal engagement member configured to thread-
ingly engage the distal engagement member of the trans-
ducer assembly, the waveguide configured to transmit
the ultrasonic energy therealong from the proximal
engagement member to a distal end thereof for treating
tissue; and

a torque member coupled to the transducer assembly and
disposed about the longitudinal axis, the torque member
selectively rotatable about the longitudinal axis and rela-
tive to the waveguide to threadingly engage the trans-
ducer assembly and the waveguide, the torque member
including a plurality of fingers pivotably coupled thereto
and movable between a closed position, wherein the
fingers are disposed in close proximity to one another
and relative to the longitudinal axis, and a open position,
wherein each finger extends radially-outwardly from the
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longitudinal axis in substantially perpendicular orienta-

tion relative to the longitudinal axis to define a moment

arm configured to facilitate threading engagement of the
transducer assembly and the waveguide.

2. The ultrasonic surgical instrument according to claim 1,
further comprising a tool assembly disposed at the distal end
of'the waveguide, the tool assembly including a blade coupled
to the waveguide and a clamp member movable relative to the
blade from an open position to a clamped position for clamp-
ing tissue between the clamp member and the blade.

3. The ultrasonic surgical instrument according to claim 1,
further comprising a transducer and generator assembly
including the transducer assembly and a generator coupled to
the transducer assembly.

4. The ultrasonic surgical instrument according to claim 3,
wherein the transducer and generator assembly rotatably sup-
ports the transducer assembly thereon.

5. The ultrasonic surgical instrument according to claim 3,
wherein the transducer and generator assembly is releasably
engagable with a handle assembly of the ultrasonic surgical
instrument.

6. The ultrasonic surgical instrument according to claim 1,
wherein the proximal engagement member of the waveguide
includes a threaded extension configured for engagement
within a threaded bore defined within the distal engagement
member of the transducer assembly.

7. The ultrasonic surgical instrument according to claim 1,
wherein the fingers of the torque member are stable in each of
the open and closed positions.

8. An ultrasonic surgical instrument, comprising:

a transducer assembly configured to supply ultrasonic
energy, the transducer assembly including a distal
engagement member;

a waveguide defining a longitudinal axis and having a
proximal engagement member configured to engage the
distal engagement member of the transducer assembly,
the waveguide configured to transmit the ultrasonic
energy therealong from the proximal engagement mem-
ber to a distal end thereof for treating tissue; and

a latch mechanism configured to releasably engage the
transducer assembly and the waveguide to one another,
the latch mechanism including:
acrank arm having a first end and a second end, the crank

arm pivotably coupled to one of the transducer assem-
bly and the waveguide at the first end thereof via a first
pivot;

a linkage pivotably coupled to the second end of the
crank arm at a first end of the linkage via a second
pivot; and

a sleeve member pivotably coupled to the linkage at a
second end of the linkage via a third pivot, the sleeve
member at least partially positionable about the other
of the transducer assembly and the waveguide;

wherein, the crank arm is selectively pivotable about the
first pivot between an unlocked position, wherein the
distal engagement member of the transducer assem-
bly and the proximal engagement member of the
waveguide are spaced-apart relative to one another,
and a locked position, wherein the first and second
pivots are aligned with one another and the longitu-
dinal axis and wherein the third pivot is disposed in an
over-center position relative to the first and second
pivots and the longitudinal axis such that the sleeve
member maintains the distal engagement member of
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the transducer assembly and the proximal engage-
ment member of the waveguide in engagement with
one another.

9. The ultrasonic surgical instrument according to claim 8,
wherein the crank arm is pivotably coupled to the transducer
assembly at the first end thereof and wherein the waveguide is
at least partially insertable through a lumen defined through
sleeve member.

10. The ultrasonic surgical instrument according to claim
9, wherein the waveguide includes a proximal collar, the
proximal collar inhibited from passing through the sleeve
member such that, in the locked position, the sleeve member
abuts the proximal collar to maintain the distal engagement
member of the transducer assembly and the proximal engage-
ment member of the waveguide in engagement with one
another.

11. The ultrasonic surgical instrument according to claim
9, wherein, in the locked position, the proximal engagement
member of the waveguide engages the distal engagement
member of the transducer assembly at a displacement node.

12. The ultrasonic surgical instrument according to claim
8, wherein the crank arm is pivotably coupled to the
waveguide at the first end thereof and wherein the sleeve
member is positionable about at least a portion of the trans-
ducer assembly.

13. The ultrasonic surgical instrument according to claim
12, wherein the transducer assembly includes a distal collar
and wherein, in the locked position, the sleeve member abuts
the distal collar to maintain the distal engagement member of
the transducer assembly and the proximal engagement mem-
ber of the waveguide in engagement with one another.

14. The ultrasonic surgical instrument according to claim
12, wherein, in the locked position, the proximal engagement
member of the waveguide engages the distal engagement
member of the transducer assembly at a displacement anti-
node and wherein a pivot point between the crank arm and the
waveguide is located at a displacement node.

15. An ultrasonic surgical instrument, comprising:

a transducer assembly configured to supply ultrasonic
energy, the transducer assembly including a distal stop
member disposed at a distal end thereof;

a waveguide including a proximal hub, the waveguide
defining a longitudinal recess configured to receive at
least a portion of the transducer assembly therein and a
transverse lumen extending therethrough in substan-
tially parallel orientation relative to the longitudinal
recess, the waveguide configured to transmit the ultra-
sonic energy therealong to a distal end thereof for treat-
ing tissue; and

a latch mechanism configured to releasably engage the
transducer assembly and the waveguide to one another,
the latch mechanism including:
an angled chuck movably disposed within the transverse

lumen, the angled chuck having a first end defining a
first width and a second end defining a second width
smaller than the first width, the angled chuck includ-
ing a pair of spaced-apart legs at the second end
thereof defining a slot therebetween, the legs angled
relative to one another such that the legs define a first
gap distance therebetween at a closed end thereof and
a second gap distance therebetween at an open end
thereof that is greater than the first gap distance, the
angled chuck selectively movable between an
unlocked position, permitting insertion of the at least
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a portion of the transducer assembly into the longitu-
dinal recess and through the slot, and a locked posi-
tion, wherein withdrawal of the distal stop member
through the slot is inhibited and wherein the angled
chuck is wedged between the distal stop member of
the transducer assembly and the proximal hub of the
waveguide to engage the transducer assembly and
waveguide to one another.

16. The ultrasonic surgical instrument according to claim
15, further comprising a lock pusher, the lock pusher posi-
tioned adjacent the first end of the chuck and selectively
depressible to move the chuck from the unlocked position to
the locked position.

17. The ultrasonic surgical instrument according to claim
15, further comprising an unlock pusher positioned adjacent
the second end of the chuck and selectively depressible to
move the chuck from the locked position to the unlocked
position.

18. The ultrasonic surgical instrument according to claim
16, wherein, in the locked position, the angled chuck is
located at a displacement anti-node.

19. An ultrasonic surgical instrument, comprising:

a transducer assembly configured to supply ultrasonic
energy, the transducer assembly including a distal
engagement member and a pair of opposed knobs
extending outwardly therefrom adjacent a distal end
thereof;

a waveguide having a proximal engagement member con-
figured to engage the distal engagement member of the
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transducer assembly, the waveguide configured to trans-

mit the ultrasonic energy therealong from the proximal

engagement member to a distal end thereof for treating
tissue; and

a latch mechanism configured to releasably engage the

transducer assembly and the waveguide to one another,

the latch mechanism including:

a lever including a handle portion, an intermediate por-
tion, and an engaging portion, the lever pivotably
coupled to the waveguide about the intermediate por-
tion thereof, the handle portion extending from one
end of the intermediate portion, the engaging portion
extending from the other end of the intermediate por-
tion, the engaging portion defining a bifurcated con-
figuration and including a pair of hook members, the
handle portion selectively movable between an
unlocked position and a locked position to move the
hook members into engagement with the knobs to
engage the distal engagement member of the trans-
ducer assembly and the proximal engagement mem-
ber of the waveguide with one another.

20. The ultrasonic surgical instrument according to claim
19, wherein, in the locked position, the proximal engagement
member of the waveguide engages the distal engagement
member of the transducer assembly at a displacement anti-
node and wherein a pivot point between the lever and the
waveguide is located at a displacement node.
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