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ABSTRACT

The present invention is directed to a surgical instrument such as, for example, an 

ultrasonic surgical cutting and coagulating device (10), wherein the gripping movement of 

the surgeon is mechanically translated into lateral movement for actuating, for example, an 

5 actuating rod (52). One embodiment of the present invention includes a camming pivot for 

use in surgical instruments, wherein the camming pivot comprises an actuation 

mechanism, including; a lever arm; a first cam (32) at a distal end of the lever arm; and a 

second cam (34) positioned distally from the first cam.
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DUAL CAM TRIGGER FOR A SURGICAL INSTRUMENT

Field of the Invention

5 The present invention relates, in general, to an improved handle for

surgical instruments and, more particularly, to an improved scissor type handle 

wherein the movable handle element is attached to the body of the instrument by a 

camming mechanisim including a first cam and a second cam.

10 Background of the Invention

US Patent 5,322,055 describes an ultrasonic surgical apparatus which 

includes a surgical instrument having a handpiece with a transducer for convening 

an electrical signal into longitudinal vibratory motion. The longitudinal vibratory 

15 motion is transmitted to an ultrasonic blade which is connected to the handpiece.

An accessory is releasably connected to the handpiece to enable clamping of tissue 

against the vibrating blade to afford improved coagulating and cutting of tissue. In 

US Patent 5,322,055 Scissors-like grips actuate a pivoted clamp jaw along one 

side of the ultrasonically vibrating blade to compress and bias tissue against the 

20 blade in a direction which is substantially normal to the direction of longitudinal 

vibratory movement. In US Patent 5,322,055, the clamp jaw and blade are 

rotatable relative to one another to align a selected blade edge of a multi-edged 

blade with the clamp jaw for cutting and coagulating while clamping or 

circumferentially spacing a selected blade edge from the clamp jaw for cutting and 

25 coagulating without clamping. US Patent 5,322,055 is hereby incorporated herein 

by reference.

Many surgical instruments, such as the ultrasonic surgical device illustrated 

and descried in US Patent 5,322,055, use elements such as actuation rods to 

30 transmit force from the proximal end of the instrument, where the instrument is 

gripped by the surgeon, to the distal end of the instrument where the transmitted 

force is used to actuate an end effector such as, for example, a clamping jaw. In 

order to effectively transmit force from the surgeons hand to the end effector in
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such an instrument, it is necessary to translate the grasping motion of the surgeons 

fingers to the lateral motion of the actuation rod. Scissors type grips are used in 

many surgical devices of this kind because they are comfortable and tend to be 

familiar to the surgeon. Many such instruments use a single pivot pin in 

5 combination with a cam of some type to translate the arcuate motion of the scissor 

grip to the linear motion of the actuation rod. However, in certain circumstances, 

such an arrangement may not be acceptable, such as, for example, where the room 

in the instrument body is limited and rotational movement of the grip around a 

fixed pivot pin requires too much of the available room. Further, in order to 

10 increase the stroke in pivot pin arrangement, it is generally necessary to increase 

the distance from the pivot pin to the cam, requiring more room if a longer stroke 

is desired. It would, therefore, be advantageous to provide an improved actuation 

mechanism for translating the grasping motion of a human hand to the lateral 

motion necessary to drive an actuation rod. In particular, it would be 

15 advantageous to provide such an improved actuation mechanism without using a 

fixed pivot pin type arrangement. It would also be advantageous to provide such 

an improved actuation mechanism in an in line handle arrangement and to reduce 

the room necessary for the actuation mechanism without substantially reducing the 

stroke length of the actuation rod.

20

Summary of the Invention

The present invention is directed to a surgical instrument such as, for 

example, an ultrasonic surgical cutting and coagulating device, wherein the 

25 gripping movement of the surgeon is mechanically translated into lateral 

movement to move, for example, an actuating rod. One embodiment of the 

present invention includes a camming pivot for use in surgical instruments, 

wherein the camming pivot includes: a lever arm; a first cam at a distal end of the 

lever arm; and a second cam positioned distally from the first cam. In one 

30 embodiment of the present invention, the first and second cams may comprise, for 

example, camming pivot pins moveable within first and second camming slots. In 

a further embodiment of the invention, the first camming slot may include a 

curved or angular interior camming surface.
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In a further embodiment of the present invention, a surgical device’includes 

an end effector, a camming pivot actuation mechanism and an actuation rod 

connecting the end effector to the actuation mechanism. In such an instrument, 

the actuation rod is gennerally positioned substantially parallel to the central axis 

5 of the instrument. The end effector may include, for example, an ultrasonic blade 

and a movable clamping element disposed opposite the ultrasonic blade. The 

actuation mechanism, which is operatively connected to the moveable clamping 

element by, for example, the actuation rod, may include a lever arm and first and 

second cams at a distal end of the lever arm. In this embodiment of the invention, 

10 the first cam may comprise, for example, a first camming pin positioned on the 

lever arm and a first camming slot operatively associated with the first camming 

pin where in the first camming slot is positioned at an angle to the central axis of 

the instrument. The second cam may comprise, for example, a second camming 

pin positioned on the lever arm distally from the first cam and a second camming 

15 slot operatively associated with the second camming pin, with the second camming 

slot being positioned substantially parallel to the central axis of the instrument.

Brief Description of the Drawings

20 The novel features of the invention are set forth with particularity in the

appended claims. The invention itself, however, both as to organization and 

methods of operation, together with further objects and advantages thereof, may 

best be understood by reference to the following description, taken in conjunction 

with the accompanying drawings in which:

25

Figure 1 is an isometric view of an ultrasonic surgical device constructed in 

accordance with a preferred embodiment of the present invention.

Figure 1A is a centerline section view of the handle portion of the

30 instrument of Figure 1.

Figure 2 is an isometric view of a clamp coagulator accessory according to 

the present invention.
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Figure 3 is an exploded isometric view of the clamp coagulator accessory 

illustrated in Figure 2.

5 Figure 4 is a plan view of the right hand portion of the housing of the

clamp coagulator accessory partially broken away for clarity.

Figure 5 is a centerline side elevation view of the right hand housing of the 

clamp coagulator accessory.

10

Figure 6 is an enlarged fragmentary isometric view of the distal portion of 

the right hand housing of the clamp coagulator accessory.

Figure 7 is a side elevation view of the clamp jaw actuation mechanism of 

15 the clamp coagulator accessory.

Figure 8 is a bottom plan view of the clamp jaw actuation mechanism of 

the clamp coagulator accessory. ·

20 Figure 9 is an enlarged centerline section view of a portion of the clamp

coagulator accessory with the clamp jaw actuation mechanism 26 a closed 

position.

Figure 10 is an enlarged centerline section view of a portion of the clamp 

25 coagulator accessory with the clamp jaw actuation mechanism in an open position.

Figure 11 is a centerline side elevation view of the right hand housing of 

the clamp coagulator accessory according to a further embodiment of the present 

invention.
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Detailed Destcription of the Invention

Figure 1 is an isometric view of an ultrasonic surgical device constructed in 

accordance with a preferred embodiment of the present invention. Figure 1A is a 

5 centerline section view of the handle portion of the instrument of Figure 1. In 

Figures 1 and 1A ultrasonic surgical device 10 includes an ultrasonic surgical 

instrument 16 and a clamp coagulator accessory 12. Ultrasonic instrument 16 

comprises a housing or handpiece 14 in combination with an ultrasonic blade 20 

and, in some embodiments, a blade coupler extension which connects handpiect 14 

10 to blade 20. Handpiece 14 houses a transducer (not shown), preferably a 

piezeoceramic transducer, for convening an electrical signal, for example, a 

55,000 Hz sinusoidal waveform, into a mechanical longitudinal vibration. As 

described in detail in US Patent 5,322,055, which was previously incorporated 

herein by reference, surgical instrument 10 includes a blade coupler extension 18 

15 which extends from housing 14 through elongated tube 22 and carries ultrasonic 

blade 20. Thus, ultrasonic vibrations are transmitted from the transducer in 

handpiece 14, longitudinally along the blade coupler extension 18 to blade 20. In 

Figures 1 and 1A, elongated tube 22 surrounds the blade coupler extension 18.

20 Figure 2 is an isometric view of a clamp coagulator accessory according to

the present invention. In Figure 2, clamp coagulator accessory 12 includes an 

elongated tube 22 pivotally carrying a clamping jaw 24 at its distal end and a 

clamp jaw actuation mechanism 26 at its proximal end. Accessory 12 also 

includes accessory housing 28 which supports clamp jaw actuation mechanism 26 

25 and elongated tube 22. Accessory housing 24 further suppons rotation control 

knob 61 which includes mounting lever 42. Accessory housing 28 further includes 

a generally cylindrical fitting having a proximal axial bore 40 for receiving the 

distal end of handpiece 14. In the embodiment of the invention illustrated and 

described herein, finger ring 71 is affixed to and suported by accessory housing 

30 28.

Figure 3 is an exploded isometric view of the clamp coagulator accessory 

illustrated in Figure 2. As illustrated in Figure 3. elongated tube 22 has a first
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axial bore 48 and a second axial bore 50. First axial bore 48 carries an actuating 

rod 52 for actuating clamp jaw 24. When clamp coagulator accessory 12 is 

mounted to ultrasonic surgical instrument 16 as illustrated in Figure 1, second 

axial bore 50 receives ultrasonic blade 20, which is mounted on blade coupler 

5 extension 18. Thus, a clamp coagulator accessory such as clamp coagulator 

accessory 12 may be fitted over an ultrasonic instrument such as ultrasonic 

surgical instrument 16 to form ultrasonic surgical device 10. Mounting lever 42 is 

pivotally mounted by lever mounting pin 43 to rotation control knob 61, which 

also includes compression pad 44. Rotation control knob 61 is divided into two 

10 parts for ease of manufacture. Lever mounting assembly 58, which includes pivot

pin holes 60 and knob positioning slots 59, snaps into thumb wheel 62 to form 

rotation control knob 61. When clamp coagulator accessory 12 is assembled, tube 

22 is suitably fixed to accessory housing 28.

15 In Figure 3, actuation rod 52 is slideably positioned in first axial bore 48

with wireform 86 positioned in opening 87. Shim 88, which may be constructed 

of, for example, silicone, is positioned in slot 91 such that actuation rod 52 passes 

through shim 88 as it moves in axial bore 48. At its distal end, elongated tube 22 

includes support bushing 94 which may be constructed of, for example, Teflon.

20 Clamping jaw 24 is affixed to elongated tube 22 by jaw pivot pin 90 which is 

positioned in pivot pin guide hole 92. Elongated tube 22 further includes 

alignment guide hole 100 which is adapted to receive alignment pin 98.

Clamp jaw actuation mechanism 26 is illustrated in Figure 3 and further 

25 illustrated in greater detail in Figures 7 and 8. Figure 7 is a side elevation view of 

the clamp jaw actuation mechanism of the clamp coagulator accessory. Figure 8 is 

a bottom plan view of the clamp jaw actuation mechanism of the clamp coagulator 

accessory. Clamp jaw actuation mechanism 26 includes thumb ring 70 at its 

proximal end. Thumb ring 70 is connected to a first camming pin 74 and a second 

30 camming pin 76 by lever arm 72. Rotation locking flange 78 extends from the 

inner surface of lever arm 72. Notch 84, which is designed to receive wire form 

86. is positioned at the distal end of lever arm 72.

END-487



- 7 -

Figure 4 is a plan view of the right hand portion of the housing of the 

clamp coagulator accessory partially broken away for clarity. Figure 5 is a 

centerline side elevation view of the right hand housing of the clamp coagulator 

accessory. Figure 6 is an enlarged fragmentary isometric view of the distal 

5 portion of the right hand housing of the clamp coagulator accessory. As illustrated 

in Figure 3 and in greater detail in Figures 5 and 6, accessory housing 28 includes 

detent flanges 30, first camming channel 54 and second camming channel 56. 

First camming channel 54 and second camming channel 56 are positioned and 

adapted to receive first camming pin 74 and second camming pin 76 respectively.

10 It will be apparent that, in the embodiment of the invention described and 

illustrated herein, both halves of accessory housing 28 will prefeably include both 

first camming channel 54 and second camming channel 56. However, in other 

embodiments of the present invention, it may be enough to include camming 

channels on only one half of accessory housing 28 or to include first camming 

15 channel 54 on one half of housing 28 and second camming channel 56 on the other 

half of housing 28.

Figure 11 is a centerline side elevation view of the right hand housing of 

the ciamp coagulator accessory according to a further embodiment of the present 

20 invention. In the embodiment of the invention illustrated in Figure 11, first 

camming slot 54 includes a first interior camming surface 64 which is substantially 

convex in shape. In this embodiment, first camming slot 54 further includes a 

second camming surface 65 which is substantially concave in shape. Thus, in the 

embodiment of Figure 11, first camming slot 54 is substantially arcuate in shape.

25

In operation, it will be appreciated that ultrasonic surgical instrument 16 

may be used with or without a blade coupler extension 18 for cutting and 

coagulating in a conventional manner. Likewise, clamping jaw 24 may be 

disposed directly on accessory housing 28 depending upon the desired length of

30 the resulting surgical device. Thus, a surgical device 10 according to the present 

invention may be provided in different lengths for different surgical purposes. For 

endoscopic, particularly laparoscopic use, extension 18 is applied to the handpiece 

14 and the accessory 12 includes elongated tube 22 housing blade coupler 
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extension 18. Thus, in the illustrated form, ultrasonic surgical device 10 and, 

more particularly, clamp coagulator accessory 12 are adapted for use in either 

laparoscopic or open surgery. Blade coupler extension 18 carries a plurality of 

longitudinally spaced rings 15, preferably formed of silicone, located at the node 

5 points of the blade coupler extension 18 to minimize or eliminate dissipation of the

ultrasonic longitudinal vibration of the blade coupler extension 18 by contact with 

the inner surface of second axial bore 50 of tube 22.

Attachment of ultrasonic surgical instrument 16 to clamp coagulator 

10 accessory 12 is accomplished using mounting lever 42 which, when closed, 

compresses clamp pad 44 against the outer surface of housing 14 for frictional 

engagement along the outer surface of the distal end of handpiece 14. Thus, 

rotational control knob 61 of accessory 12 and handpiece 14 are frictionally 

attached one to the other against longitudinal and rotational movement. Mounting 

15 lever 42 operates as an over-center toggle and pivots between accessory mounting 

and demounting positions relative to handpiece 14, as illustrated by the full and 

dashed lines in Figure 1.

In order to ensure that ultrasonic blade 20 is properly aligned with

20 clamping jaw 24 when clamping jaw 24 is closed, knob positioning slots 59 on 

rotation control knob 61 are positioned opposite rotation locking flange 78 when 

clamp jaw actuation mechanism 26 is opened and closed. Detent flanges 30 on 

accessory housing 28 are used to assist in aligning knob positioning slots 59 with 

rotation locking flange 78. Detent flanges 30 extend from accessory hosing 28

25 and are arranged to engage detents (not shown) in the distal end of rotation control 

knob 61. Thus, with detent flanges 30 positioned in the appropriate detents in 

control knob 61, knob positioning slots 59 will be aligned to receive rotation 

locking flange 78. Further, when rotation locking flange 78 is positioned in one 

of knob positioning slots 59, rotation control knob and blade 20 are locked in

30 position and cannot be moved relative to accessory housing 28 and clamping jaw

24 respectivly.
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Operation of the invention may best be understood with reference to 

Figures 1-10 and, in particular, to Figures 9 and 10. Figure 9 is an enlarged 

centerline section view of a portion of clamp coagulator accessory 12 with clamp 

jaw actuation mechanism 26 in a first, closed position which corresponds to 

5 clamping jaw 24 in its clamped or closed position. Figure 10 is an enlarged

centerline section view of a portion of clamp coagulator accessory 12 with clamp 

jaw actuation mechanism 26 in a second, open position which corresponds to 

clamping jaw 24 in its unclamped or open position. In operation, movement of 

clamp jaw actuation mechanism 26 from its first, closed position (as illustrated in 

10 Figure 9) to its second, open position (as illustrated in Figure 10) results in 

movement of clamping jaw 24 from its closed position to its open position.

Conversely, movement of clamp jaw actuation mechanism 26 from its second, 

open position (as illustrated in Figure 10) to its first, closed position (as illustrated 

in Figure 10) results in movement of clamping jaw 24 from its closed position to 

15 its open position.

As illustrated in Figure 9, with clamp jaw actuation mechanism 26 in its 

first, closed position, camming pins 74 and 76 are at the distal most point of their 

travel and notch 84 is at the distal most point of its travel. Thus, in Figure 9, 

20 actuation rod 52 has been pushed distally along first axial bore 48 by the 

interaction of notch 84 and wireform 86. Shim 88 acts to add drag to the

movement of actuation rod 52, improving the feel of the device. Actuation rod 

52, being connected to clamping jaw 24 by jaw hook 89, pushes on clamping jaw 

24, which pivots around jaw pivot pin 90 to its closed position. As illustrated in 

25 Figure 10, with clamp jaw actuation mechanism 26 in its second, open position, 

camming pins 74 and 76 are at the proximal most point of their travel and notch 

84 is at the proximal most point of its travel. Thus, in Figure 9, actuation rod 52 

has been pulled proximally along first axial bore 48 by the interaction of notch 84 

and wireform 86. Actuation rod 52, being connected to clamping jaw 24 by jaw 

30 hook 89, pulls on clamping jaw 24, which pivots around jaw pivot pin 90 to its 

open position.
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As clamp jaw actuation mechanism 26 moves from its first, closed position 

to its second, open position, camming pins 74 and 76 move along camming 

channels 54 and 56 respectively. Thus, the substantially arcuate motion of 

actuation mechanism 26 is translated into the substantially linear motion of notch 

5 84 which, in turn, moves actuation rod 52 along first axial bore 48. In the

embodiment of the invention illustrated in Figures 9 and 10, first camming channel 

54 and first camming pin 74 comprise first cam 32. Further, in that embodiment, 

second camming channel 56 and second camming pin 74 comprise second cam 34. 

First cam 32 and second cam 34 act as a mechanical linkage which transforms the 

10 arcuate or rotary motion of actuation mechanism 26 into the substantially linear 

motion of notch 84. Thus, in, for example, cam 32, first camming pin 74 rotates 

and slides within first camming slot 54 while, in cam 34, second camming pin 76 

rotates and slides within second camming slot 56. Other camming arrangements 

may be suitable for use in the present invention. For example, it will be apparent 

15 that, for the purposes of the present invention, it is not necessary to have camming 

channels on both halves of housing 28 or to have camming pins on both sides of 

clamp jaw actuation mechanism 26. A first cam 32 and a second cam 34

positioned on one side of accessory housing 28 or a first cam 32 on a first side of 

accessory housing 28 and a second cam 34 on a second side of housing 28 would

20 also function in accordance with the present invention. Further, by incorporating 

one or both of the camming slots into jaw actuation mechanism 26, each cam may 

comprise a single camming pin extending from one side of housing 28 to the other 

side, passing through the camming slots in jaw actuation mechanism 26.

25 In the embodiment of the invention illustrated in Figure 11. first interior

camming surface 64 being substantially convex and second interior camming 

surface 65 being substantially concave, first camming channel is substantially 

arcuate in shape. Thus, in the embodiment of Figure 11, first camming pin 74 

will move in an arc as clamp jaw actuation mechanism 26 is opened and closed.

30 By using an arcuate shape for first camming channel 54, the stroke length of 

actuation rod 52 may be increased more than the corresponding increase in the 

travel of thumb ring 70 ensuing that clamping jaw 24 may be opened to a desired 

gap while keeping the travel of thumb ring 70, within a range which is
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comfortable for the surgeon operator. It will be apparent that the use of various 

shapes for first camming channel 54 may provide a number of advantages in stroke 

length and force transmission, depending upon the shape chosen. It will also be 

apparent that various shapes may be chosen without departing from the scope of 

5 the present invention, including, for example, an angular camming channel with a 

bend between the open and the closed position to change the mechanical advantage 

(i.e. the percent of force exerted on clamp jaw actuation mechanism 26 which is 

transmitted to clamping jaw 24) over the range of travel of clamp jaw actuation 

mechanism 26. For example, it may be advantageous if a smaller percent of the 

10 force exerted is applied during the last portion of the closing stroke.

For the purposes of the present invention, the interior angle which is 

formed at the intersection of the cam tangent line with the central axis of the 

medical instrument in question may be referred to as the camming angle. The cam 

15 tangent line is a line which is parallel to the proximal most elongated wall of the 

proximal most camming slot or, in the case of a curved or angular slot, which

tangential to the distal most point of the proximal most elongated wall of the 

proximal most camming slot. The central axis of the medical instrument is a line 

running through the instrument which is substantially parallel to the centerline of 

20 the instrument. For the purposes of the present invention, the central axis may be 

defined as a line which is substantially parallel to the actuation rod. Finally, the 

interior angle is the proximal most angle at the intersection of the target line with 

the central axis.

25 In the clamp jaw actuation mechanism illustrated in Figures 1-10 and, more

particularly in Figure 9, the cam tangent line is a line which is parallel to proximal 

most elongated wall 66 of slot 54. The central axis is a line running parallel to 

actuating rod 52. The angle 67 formed by the intersection of the cam tangent line 

and the central axis is the cam angle. In the clamp jaw actuation mechanism

30 illustrated in Figure 11, the cam tangent line is a line parallel to a line running 

through slot 54 which is tangential to distal most point 68 of first interior camming

surface 64. Thus, in the embodiment of Figure 11. the angle 67 formed by the 

intersection of the cam tangent line and the central axis is the cam angle. For the
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purposes of the present invention, the camming angle is generally greater than 20 

degrees.

It will be apparent that an actuation mechanism according to the present

5 invention may be used with any number of surgical instruments, and, in particular, 

in any surgical instrument where an actuation rod is used to drive one or more 

elements of an end effector. Such surgical instruments may include, for example; 

scissors, graspers, forceps, clamps, electrosurgical devices or other devices. It 

will also be apparent that the present invention may be incorporated into a number 

10 of jaw closure arrangements. For example, in certain embodiments of the present

invention, alternate elements may be substituted for the actuation rod, in 

particular, in a device according to the present invention which uses a tube closure 

mechanism, the moveable tube may be substituted for the actuation rod.

15 While preferred embodiments of the present invention have been shown

and described herein, it will be obvious to those skilled in the art that such 

embodiments are provided by way of example only. Numerous variations, 

changes, and substitutions will now occur to those skilled in the art without 

departing from the invention. Accordingly, it is intended that the invention be 

20 limited only by the spirit and scope of the appended claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

5

10

1.

a)

a housing;

a lever;

a first cam moveably connecting said lever to said housing wherein

• ·• · ·

15

• · · ·

An ultrasonic clamping accessory wherein said accessory comprises: 

an actuation mechanism including:

i)

ii)

iii)

said first cam comprises a first pin affixed to said lever and a first slot in said 

housing;

iv) a second cam moveably connecting said lever to said housing wherein 

said second cam comprises a second pin affixed to said lever distally of said 

first pin and a second slot in said housing distal of said first slot;

iii) an actuation rod operatively connected to a distal end of said lever and 

moveable in a first direction, wherein said first slot is positioned at an angle 

to said first direction and said second slot is positioned substantially parallel 

to said first direction;

a clamping jaw operatively connected to a distal end of said actuation rod; 

an elongated tube connected between said housing and said clamping jaw,

• ·

20
• ·
• · · ·
• · · ·

b)

c)

wherein said clamping jaw is movably mounted on said distal end of said elongated 

tube and said actuation rod passes through said tube.

2. An ultrasonic clamping accessory according to claim 1 wherein said first slot 

is curved.

25

3. An ultrasonic clamping accessory according to claim 1 wherein said first 

camming slot is oriented at a camming angle of greater than twenty degrees relative 

to a central axis of said elongated tube, and said second camming slot is 

substantially parallel to said central axis of said.

DATED: 30 November 2000

30
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