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BACKGROUND OF THE INVENTION
1. Field of the Invention
The invention relates to trocat assemblies. Mote patticulatly, the invention relates to a
button latch mechanism for selectively securing fitst and sec;ond housing members of a trocat

assembly with one-hand actuation thereof for selective separation of the first and second housing

members,

2. Description of the Prior Art

Endoscopic surgical ptocedures have been widely accepted in the medical field since they
provide a lower tisk and a faster tecovety petiod for the patient. Consequently, many minimally-
invasive surgical instruments have been developed. In the midst of these newly emetging tools, a
trocat assembly plays a crucial role. A trocar assembly is a surgical instrument that is used to gain
access to a body cavity. A trocat assembly generally comprises two majot components, a trocar
sleeve, composed of a trocar housing and a trocar cannula, and a trocar obturator. The trocat
cannula, having th; trocar obtutator inserted therethrough, is ditected through. the skin to access a
body cavity. Once the body cavity is accessed, laparoscopic or arthroscopic surgety and endoscopic
procedures may be performed. In order to penetrate the skin, the distal end of the trocar cannula is
placed against &1e skin that has been pteviously cut with a scalpel. The trocat obturator is then used
to penetrate the skin and access the body cavity. By applying pressure against the proximal end of
the ttocat obturator, the shatp point of the trocat obturator is forced through the skin until it entets
the body cavity. The trocat cannula is inserted through the perforation made by the trocar obturator

and the trocar obturator is withdrawn, leaving the ttocar cannula as an access way to the body cavity.
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The proximal end portion of the trocat cannula is typically joined to a trocar housing that
defines a chamber having an open distal end postion in communication with the interior lamen
defined by the trocat cannula. A trocar obturator, or othet elongated surgical instruments axially
extend into and are withdrawn from the trocat cannula through the proximal end pottion of the
" chamber defined by the trocat housing,

Many trocat housings ate formed with first and second housing membets tespectively
housing a proximal seal asserably and a duckbill seal assembly. The housing members are selectively
coupled to facilitate vatious sutgical ptocedures. For example, it is often desirable to remove the
first housing member during the temoval of a specimen. The temoval of the first housing member
:;IHOWS the specimen to pass through only the duckbill seal assembly, instead of passing through both
the duckbill seal assembly and the proximal seal assembly. This provides fot easier specimen
removal and less trauma to the specimen duting the removal process.

Howevet, priot trocat housings utilize complicated and unteliable mechanisms for securing .
the fitst and second housing members. As such, a need exists for a trocar housing offering a
convenient and reliable mechanism for connecting first and second housing members. The present

invention provides such a mechanism while allowing fot one-handed operation.
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SUMMARY OF THE INVENTION

It is, therefore, an object of the ptesent invention to provide a ttocar housing for a trocar
ass.et‘nbly. The trocar housing includes a fitst housing member selectively coupled to a second
housing member, whetein the first and second housing members include aligned apettutes shaped
and dimensioned for passage of an instrument therethrough. A button latch mechanism selectively
couples the first housing member and the second housing membet, the button latch mechanism

.includjpg‘a latching member which slides about a central axis of the fitst and second housing
membets for selectively coupling the first and second housing membets.

It is also an object of the present invention to provide a trocat housing fot a trocat assembly.
"The trocar housing includes a first housing member selectively coupled to a second housing
membet, whetein ‘the first and second housing membets include aligned apertures shaped and
dimensioned for passage of an instrument thetethrough. A button latch mechanism selectively
couples the first housing member and the second housing member. The button Jatch mechanism
includes 2 latching member which slides about a central axis of the first and second Housing
membets for selectively coupling the first and second housing membets, at least one atm extending
from the fitst housing member and an apetture formed in the second housing membes through
which the arm is passed upon engagement of the fitst and second housing membets, the aperture
being only slightly latger than the atm to prevent bending of the arm.

Itis anotﬁer object of the present invention to provide a trocar housing for a trocar
assembly. The trocar housing includes 2 first housing member selectively coupled to a second
housing member, whetein the fitst and second housing members include aligned apertures shaped

and dimensioned for passage of an instrument thetethtough. A button latch mechanism selectively
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couples the first housing member and the second housing membet, the button latch mechanism
including 2 resilient latching ring which slides about a central axis of the first and second housing
membets for selectively coupling the first and second housing membets.

Other objects and advantages of the present invention will become apparent from the
following detailed desctiption when viewed in conjunction with the accompanying drawings, which

set forth cettain embodiments of the invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of a trocar assembly in accordance with the present invention.

Figure 2 1s an exploded view of the trocat assembly shown in Figure 1.

Figure 3 is a cross sectional view of the trocar assembly shown in Figute 1.

Figure 4 is an exploded cross sectional view of the trocat assembly shown in Figure 1.

Figute 5 is a detailed view of the button latch mechanism utilized in accordance with the
present trocar assembly.

Figure 6 is an exploded view of the proximal seal assembly in accordance with the present
trocar assembly.

Figute 7 is 2 bottom perspective view of a seal segment.

Figute 8 i; a top view of 2 seai segment.

Figute 9 is 2 cross sectional view along the line IX-IX in Figute 8.

Figure 10 is a seal b'ody composed of fout seal segments as shown in Figures 7, 8 and 9.

Figure 11 is a top petspective view of a protector segment.

Figure 12 is 2 bottom view of a protector segment.

Figute 13 is protector composed of four protector segments as shown in Figures 11 and 12.

Figure 14 is a top perspective view of a duckbill seal assembly in accordance with the present
invention.

Figure 15 is a cross sectional view along the line XV-XV of Figure 14.

Figure 16 is 2 partial cross sectional view along the line XV-XV of Figure 14.

Figute 17 is an exploded view of the trocar sleeve in accordance with the present invention.
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Figure 18 is a further exploded view of the trocar sleeve in accordance with the present
invention.
Figure 19 is an assembled petspective view of the trocar sleeve shown in Figures 17 and 18.
Figure 20 is a tear petspective view of the trocar sleeve shown in Figures 17 and 18.
Figure 21 is a detailed view of the endoscopic lock mechanism.
Figure 22 is a top perspective view of the button latch mechanism.
~Figute 23 is 2 petspective view of the button latch mechanism.
Figure 24 is bottom view of the button latch mechanism.
Figure 25 is a side view of the first housing member showing the detainment legs thereof.
Figure 26 is bottom petspective view of the first housing member.
Figure 27 is a side view of the first housing member.
Figure 28 is side perspective view of the button latch mechanism.

Figure 29 is a top view of the trocat, which illustrates the accessibility of the button.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

The detailed embodiments of the ptesent invention ate disclosed herein. It should be
undesstood, however, that the disclosed embodiments are merely exemplary of the invention, which
tnay be embodied in various forms. Thetefore, the details disclosed hetein ate not to be interpreted
as limiting, but metely as the basis for the claims and as a basis for teaching one skilled in the ast
how to make and/or use the invention.

A button latch mechanism 56 in accotdance with the ptesent invention is disclosed. As will
be discussed below in greater detail, the button latch mechanism 56 allows for selective coupling of
fitst and second housing members for added vetsatility in the use of a ttocat assembly. As those
skilled in the art will certainly appreciate, the present rotaty latch mechanism is adapted for use with
a variety of trocat.assemblies without departing from the spirit of the present invention.

Refetting to Figures 1 to 5, the trocat assembly 10 genetally includes a trocar cannula 12, 2
‘trocat obturator 14, and a trocar housing (ot handle) 16. The trocar cannula 12 defines an interior
Tumen 18 having an open distal end pottion 20 and an open proximal end portion 22. The proximal
end portion 22 extends into and is mounted in the distal end pottion 24 of trocat housing 16. The
trocat housing 16 has an open proximal end portion 26 that defines an opening 28. The opening 28
is provided with a proximal seal assembly 30 consttucted in accordance with the present invention
and d;ascﬁbed in detail heteinbelow. The opening 28 is futther provided with a duckbill seal
assembly 32 positioned beneath the proximal seal assembly 28. While the present seal assembly is
disclosed as a proximal seal assembly forming patt of a dual sealing system, the present seal assembly

may be utilized in a single seal system without depatting from the spitit of the present invention.
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In general, the trocar sleeve 44 is composed of a trocat cannula 12 and a trocar housing 16.
The trocar housing 16 includes a first housing member 36 and a second housing membet 38, The
second housing member 38 is ultimately composed of a second housing member covet 382 and a
second housing member base 38b. Although, the housing 16 is disclosed as two components it is
contemplated that a single component could be used without depatting from the spixit of the
ptesent invention. The two component housing shown, aids in removal of specimens.

The trocar obturator 14 is slidable in and temovable from within the trocat cannula 12 and is
inserted into the trocat housing 16 and the trocar cannula 12 through the proximal seal assembly 30,
the duckbill seal assembly 32 and the opening 28 of the trocar housing 16. An obturator handle 34
is provided at the proximal end of the trocat obtutator 14 and a point ot blade (not shown) is
formed at the distal end thereof. As is well known in the att, the proximal seal assembly 30
cooperates with the exterior of the instruments (for example, trocat obturators and other tools
adapted for use in conjunction with trocat based procedures) extending thtough the trocar sleeve 44

to sealingly engage the exterior surface thereof and theteby preclude the passage of fluids through

the trocar housing 16.

BUTTON LATCHING SYSTEM

With regard to the trocar housing 16 and with reference to Figutes 1 to 5 and 22 to 29, the
trocat housing 16 is consttucted of a first housing member 36 and a second housing member 38
which are selectively coupled for reasons that will be discussed below in gteater detail. The first and

second housing members 36, 38 include aligned apertures 40, 42 shaped and dimensioned for the
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receipt of instraments that ate selectively passed through the trocar housing 16.

As those skilled in the art will certainly appreciate, it is impottant that the first and second
housing members 36, 38 remain secutely attached during the insertion of the trocar sleeve 44 into
the abdominal wall, as well as during the nosmal course of a procedure. However, it is also
desitable, in some cases, to remove the first housing member 36. For example, the fitst housing
member 36 must be removed duting the temoval of a specimen from the abdominal cavity. The
temoval of the first housing member 36 allows the specimen to pass through only the duckbill seal
assembly 32, instead of passing through both the duckbill seal assembly 32 and the tautet proximal
seal assembly 30. This provides for easier specimen removal and less trauma to the specimen during
the removal process. Impottantly, the button latch mechanism 56 allows for one-handed operation.

The fitst housing member 36 suppotts the proximal seal assembly 30 and sits atop the
second housing member 38 in which the duckbill seal assembly 32 is mounted. The first housing
member 36 includes an aperture 40 extending thetethtough. The proximal seal assembly 30 is
positioned within the aperture 40 of the fitst housing member 36.

As to the second housing member 38, the second housing member 38 includes an apetture
42 extending therethrough. The duckbill seal assembly 32 is positioned within the apetture 42 of the
second housing Iﬁembex 38 beneath the top sutface 50 of the second housing membet 38. In fact,
and for reasons which will be discussed below in greatet detail, the peripheral tim 52 of the duckbill
seal assembly 32 is positioned directly beneath the top sutface 50 of the second housing member 38
for engagement with the lower sutface 54 of the first housing member 36.

The preferred embodiment of the button latch mechanism 56 will be disclosed fitst.

Connection of the first housing member 36 to the second housing member 38 is facilitated by a

10
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button latch mechanism 56. In patticulat, the fitst housing member 36 includes downwardly
extending atms called detainment legs 58. Each of the detainment legs 58 includes a downwardly
facing camining surface 60 and an outwardly facing latching sutface 62. Although only one
detainment leg 58 would be necessaty fot proper opetation in accordance with the present
invention, it should be understood that mote may be added for additional security of the attachment
between the second and first housing membets 36, 38. In fact, and in accordance with a preferred
embodiment of the ptesent invention, two detainment legs 58 ate used in the preferred
embodiment. |

The second housing member 38 includes 2 button flex ﬁng 64 with detainment pins 66 along
its inner citcumference for respectively engaging the respective detainment legs 58 of the first
housing member 36. The button flex ting 64 is axially aligned with the central axis of the trocar
sleeve 44 and lies in an annular groove 68 around the petimeter of the duckbill seal assembly 32.
The button flex ring 64 is composed of a stiff, yet flexible, matetial molded in a bowed
configuration that natutally expands outward. Although the button flex ting 64 is molded into a
“sprung open” position, notches 306 along the inner citcumference of the ring 64 give it flexibility
as opposed to the.ring being permanently molded. This allows the button flex ring 64 to flex, or
begin to close, when pressute is applied via the button 78. Because of these flex propetties of the
button flex ring 64, no sptring is needed to load the button latch mechanism 56, as the stored enetgy
lies in the flex ring 64 itself, rather than a spring; that is, the button flex ring 64 is generally C-
shaped and is positioned within the second housing member 38 such that a spring force is
maintained within the button flex ring 64. Along the inner citcumference of the button flex ring

64, notches 306 allow the button flex ting 64 to flex when pressure is applied. Along the innet

11
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citcumference of the button flex ting 64 prottude detainment pins 66. It should also be noted that
notches 306 may also lay along the outet petimeter of the button flex ting 64 in otde to instill
flexibility within the ting,

The button flex ting 64 allows the attachment of the first housing member 36 to the second
housing member 38. The detaintment pins 66 include upwardly facing camming sutfaces 72 that
intetface with downwardly facing camming sutfaces 60 of the detainment legs 58 of the fitst housing
member 36.

The detainment pins 66 each include an upwardly facing camming sutface 72 shaped and
dimensioned to respectively engage the camming sutfaces 60 of the detainment legs 58. Similatly,
the detainment pins 66 include inwardly facing latching surfaces 74 shaped and dimensioned for
engaging the outwardly facing latching sutfaces 62 of the detainment legs 58.

In practice, latching of the first and second housing membets 36, 38 is achieved by passing
the detainment legs 58 through holes 76 formed in the top sutface 50 of the second housing
member 38. As the detainment legs 58 extend through the respective holes 76 adjacent the
detainment pins 66 of the button flex ring 64, the camming surfaces 60 of the trespective detainment
leg 58 engage the camming surfaces 72 of the detainment pins 66. ‘This engagement causes the
Button flex ring 64 to move circumferentially about the vettical axis of the ttocar housing 16 from
the position of the button 78 as the button flex ting 64 slides along the annulat groove 68 until the
two ends of the button flex ring 64 neat each other. This permits the detainment legs 58 to extend

past the latch members 74. Again, this flexibility is provided by the natural molding of the button

flex ring 64.

12
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Once the detainment legs 58 move past the detainment pins 66, the natural outward bowing
of the button flex ring 64 causes the button flex ting 64 to retutn to its otiginal position and the
outwardly facing latching sutfaces 62 of the fitst housing member 36 to engage the inwardly facing
latching sutfaces 74 of the second housing member 38 to secutely couple the fitst housing membet
36 to the second housing member 38. The first and second housing membets 36, 38 are selectively
disengaged through the pushing of the button 78 located on the button flex ring 64. Pushing the
button 78 causes the button flex ting 64 to move citcumfetentially to the soutce of pressure as it
slides along the annular groove 68 until the ends of tile button flex ting 64 near each other. This
moves the latching members 74 out of engagement with the detainment legs 58, and the two

- housing members may be separated.

The top surface 50 of the second housing member 38 includes holes 76 allowing the
detainment legs 58 of the fitst housing membet 36 to pass through with only a small amount of *
cleatrance. This limited clearance allows for vety litle movement of the detainment legs 58 in the
plane of the holes 76 and limits the possible bending thereof. Thetefore, when the fitst housing
member 36 is latched to the second housing member 38, the only means of forceful disassembly of

. the first and second housing members 36, 38 is by sheating the first and second detainment legs 58

- themselves or by pute tension on the detainment legs 58 themselves. The detainment legs 58 cannot

bend out of the way ot slip due to the size of the holes 76. This cteates 2 vety secure attachment.
The ttocar housing 16 is disassembled by pushing the button 78 inwardly toward the central

axis of the trocat, causing sliding of the button flex ting 64 about the central axis of the trocar sleeve

44, in a manner ovetcoming the natural force at which the molding button flex ring is bowing out.

The button 78 is accessible to the surgeon through a slot 79 in the side of the trocar housing 16 as

13
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shown in Figure 29. When the button 78 is pressed, the latching members 74 of the button flex ring

64 slide past the detainment legs 58, and the first housing member 36 is released from the second
housing member 38. This embodiment is not limiting, as featutes may be altered while still
temaining within the spirit of the invention. Fot example, the camming sutfaces of the button flex
ting 64 may lie on top of the ring itself or outside of the ting while still keeping to the spirit of the
invention. An alternate embodiment could involve detainment legs containing inwardly facing
latching surfaces, while the detainment pins of the button flex ring contain outwardly facing latching
surfaces. The spitit of the invention would remain intact.

As discussed above, the button latch mechanism 56 utilized in connecting the fitst housing
member 36 to the second housing membet 38 offets a wide vatiety of advantages. In particular, the
button latch design allows the first housing member 36 to be tigidly attached to the second housing

_ member 38 with no chance of the latches becoming accidentally disengaged, while allowing very
easy detachment of the first housing member 36. In fact, the holes 76 through which the
detainment legs 58 of the first housing member 36 pass through disallows any chance of the
detainment legs 58 bending out of the way. Finally, the button latch mechanism 56 is easily
manipulated with one hand.

Although the embodiment desctibed above discloses the flex ring positioned within the
second housing member, it is contemplated the structure could be teversed, that is, the flex ting
positioned within the first housing member and the second housing member provided with
detainment legs.

Proper alignment between the fitst and second housing membets 36, 38 is achieved by the

ptovision of an alignment pin 82 extending downwardly from the lower surface 54 of the first

14
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housing metmber 36 and a mating hole 84 shaped and dimensioned for receiving the alignment pin
82 formed along the top' sutface 50 of the second housing membet 38. The provision of the
alignment pin 82 and the mating hole 84 ensutes that the fitst and second housing membets 36, 38
may only be assembled in the desited configutation. Optionally, a second pin may be provided to
prevent the opposite latch from engaging. This is an integral part of the design as it is intended for
safety. The trocar obturator 14 can only be attached to the first housing member 36 in one
configuration and the first housing member 36 can only be attached to the second housing member
38 in one configuration.

As discusséd above, the button latch mechanism 56 utilized in connecting the first housing
mesmber 36 to the second housing member 38 offers a wide vatiety of advantages. In particular, the
button latch design allows the first housing member 36 to be rigidly attached to the second housing
member 38 with no chance of the latches accidentally disengaging, while allowing very easy
detachment of the first housing member 36. In fact, the holes 76 through which the detainment legs
58 of the first housing member 36 pass through disallows any chance of the detainment legs 58

bending out of the way. Finally, the button latch mechanism 56 is easily manipulated with one hand.

REINFORCED SEAL ASSEMBLY

Refetting to Figures 6 to 10, the proximal seal assembly 30 is disclosed. The seal assembly
generally includes a cap 86, a crown 88, bellows 90 used for radial seal movement, a female retaining
ting 92, a protector 94, a plurality of reinforced seal segments 96 making up a seal body 98, 2 male

tetaining ring 100 and a bottom body 102. The reinforced seal segments 96 are positioned as

15
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desctibed below in greater detail and mounted between the retaining rings 92, 100 for cteating a seal
assembly 30 in accordance with the present invention.

Mote patticularly, and with reference to Figures 7 to 10, a reinforced seal segment 96 is
shown. As is described in greater detail below, the proximal seal assembly 30 employs a plutality of
teinforced seal seéments 96 in creating a complete seal body 98. Each of the reinforced seal
segments 96 is in the form of a partial cone, in particulat, a cone extending about approximately 225
degtees. While the partial cone shape in accordance with a preferred embodiment of the present
invention employs partial cones extending about approximately 225 degrees, partial cones of other
shapes may be employed without departing from the sprit of the present invention. Although cone
shaped seal segments are disclosed in accordance with a preferred embodiment, flat seal segments
could be employed without departing from the spitit of the present invention.

In practice, a series of reinforced seal segments 96 are utilized in the creation of a seal body
98 through which)an instrument may be insetted. In accordance with a preferred embodiment of
the present invention, four reinforced seal segtments 96 are aligned and successively shifted 90
degrees relative to each other. The seal segments 96 are arranged in a “woven” manner. That is,
each seal segment 96 includes a first side 104 and second side 106, and the first side 104 of each seal
segment 96 is placed atop the second side 106 of the adjacent seal segment 96 to create a “woven”
assembly of seal segments 96.

The reinfotced seal segments 96 ate then bound together along their peripheral edges 108 to
the male and female retaining rings 94, 100 to create 2 complete seal body 98. As a result of the
partial cone shape~ of the reinforced seal segments 96 and the relative rotation theteof, the bound

seal segments 96 create a seal body 98 wherein the individual seal segments 96 are pushed outwardly

16
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upon the insertion of an instrument to cteste an opening for the passage of instruments and resilient
move inwatdly to close the opening upon the temoval of instruments. The typical deformation of
the reinforced seal segment 96 is shown with reference to Figure 3. The deformation is shown with
the insertion of an instrument therethrough.

As mentioned above, each of the reinforced seal segments 96 is generally in the form of a
cone with a portion of the cone cut away. The teinforced seal segment 96 includes a petiphetal edge
108 secuted to a central seal member 110. The petiphetal edge 108 is substantially flat, lying in the
same plane, while the central seal member 110 is formed in the shape of a section of a cone.

The central seal member 110 is enhanced through the inclusion of a reinforcement pad 112
at a central position on the reinforced seal segment 96. That is, the reinforcement pad 112 is
positioned between the petiphetal edge and the free edge of the central seal member i10. More
patticularly, the teinforcement pad 112 is positioned at the tip of the cone defined by the central seal
member 110 with edges of the reinforcement pad 112 being aligned with the free edge of the centtal
seal member 110 at the tip of the cone.

As shown in Figure 7, and in accotdance with a preferted embodiment of the present
invention, the reinforcement pad 112 is genetal formed in a triangular configuration along the centet
of the arc deﬁned.by the reinforced seal segment 96. In particular, the teinforcement pad 112
occupies an arc of approximately 90 degtees along the central seal member 110. As those skilled in
the art will certainly appreciate, the shape and size of the teinforcement pad 112 may be vatied to
suit specific needs without departing from the spirit of the present invention. However, the
reinforcement pad 112 should be shaped and dimensioned to cover an area that is intended for

contact with instruments being passed through the trocat assembly 10.

17
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The reinforcement pad 112 is located on a portion of the central seal member 110 that is
most likely to have direct contact with sutgical instruments as they ate inserted within the trocat
cannula 12. In accordance with a prefetred embodiment of the present invention, the reinforcement

pad 112 is centrally located, as most sutgical instruments will be inserted through the center of the

trocar housing 16 and the trocar cannula 12.

WOVEN SEAL PROTECTOR

Although the seal body 98 is formed with reinforcement pads 112 as desctibed above it is
still desitable to provide the proximal seal assembly 30 with a protector 92, as best shown in Figure
13. The ptotector 92 in accordance with a preferred embodiment of the present invention is
positioned directly above the seal body 98. With teference to Figutes 6 and 11-13, the protector 92
is composed of multiple ovetlapping protector segments 114 assembled in 2 woven atrangement to
ptovide a complete protector 92. By forming the protector 92 in 2 Wéven arrangement, additional

_protectot material is added (as a result of the ovetlapping arrangement) such that additional surface
area of the seal body 98 may be protected as the protector segments 114 separate as an instrument is
inserted into the seal.

As the present proximal seal assembly 30 has a small central opening which expands in a
reliable and convenient manner, the protector 92 must be formulated to close gaps between
protectot segments 114 as an instrument is passed through the protector 92 and the seal body 98.

This requites the addition of matetial along the opening of the protector 92.

18
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Each protector segment 114 is semicitcular when viewed from above and is generally in the
form of a partial cone. Bach of these protector segments 114 include a substantially round
petipheral edge 116, a support wall 118 extending from the peripheral edge 116 and a cone shaped
protector member 120. The cone shaped protector member 120 opposite the support wall 118 and
the petipheral edge 116 defines straight shaped edge 121.

In accordance with a preferred embodiment of the present invention, the cone shaped
protector member 120 spans an atc of approximately 180 degrees, while the support wall 118 and
the petipheral edge 116 span an atc of approximately 120 degtees along the center of the cone
shaped protector member 120. As will be discussed below in greater detail, the limited arc spanned
by the peripheral edge 116 and the suppott wall 118 reduces undesirable forces as instruments ate
moved past the proximal seal assembly 30.

The outer peripheral edge 116 is adapted for positioning within the first housing member 36.
‘The outer petipheral edge 116 further includes a seties of apertures 122 that function as a means of
attachment for the protector segments 114. As will be appatent based upon the following
disclosute, the use of multiple protector segments 114 defining an atc of apptoximately 180 degtees
tesults in a reduction in hoop stresses by providing a protector 92 composed of a seties of p£otectot
segments 114 which readily bend in and out radially as instruments are inserted therethrough.

Each protector segment 114 includes a fitst section 124 and a second section 126 defining
opposite sides of the protector segment 114. The four individual protector segments 114 ate
combined in a woven atrangement to cteate a complete protector 92 that fully protects the
undetlying seal body 98. That is, the protector 92 is assembled by placing the fitst section 124 of a

first protector segment 114 upon the second section 126 of a second protectot segment 114. The
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first section 124 of the second protector segment 114 is subsequently placed upon the second
section 126 of a third protector segment 114, the fitst section 124 of the third protectot segment
114 is placed upon the second section 126 of a fourth protector segment 114 and the first section
124 of the fourth protector segment 114 is placed upon the second section 126 of the first protector
segment 114 like one folds the final flap of 2 box lid.

The protector segments 114 are ultimately held together through the application of the
crown 88 and female retaining ring 94. Retaining members are well known to those skilled in the
art and a vatiety of retaining membets may be employed within the spitit of the present invention.

As those skilled in the art will readily appreciate, movement of the cone shaped protector
members 120 relative to the peripheral edge 116 and the support wall 118 is subject to resistance
based upon the various orientations of the connected components. As such, the cone shaped
protector membets 120 might be susceptible to buckling as instruments are moved through the
proximal seal assembly 30.

This tesistance to movement is minimized due to the limited arc of the petipheral edge 116
and the support wall 118 as discussed above. In addition, the resistance is further minimized by
. forming a central slot 128 with the petipheral edge 116 and/ot the support wall 118. This slot 128
functions to reduce buckling as the protector members 120 may move the same distance with less
resistance.

By weaving the protector 92 additional material may be added to each protector segment
114 while still allowing the distal end of the protector 92 to fit into the apex of the cone shaped seal
body 98. This is accomplished by having the extra matetial added to the protector segments 114

wizp behind the protector segment 114 adjacent thereto. This extra material allows fot improved
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coverage of the seal body 98, especially when instruments are insetted at an angle relative to the
proximal seal assembly 30. Finally, weaving of the protector 92 has minimal, if any effects on the
insttument drag force as it is moved in and out of the proximal seal assembly 30. ‘This is a result of
the fact that the protector segments 114 move easily relative to each othet.

In practice, and due to the extra material added to each protector segment 114, as an
instrument is inserted into the protector 92, the protector segments 114 spread, exposing the
additional protector matetial positioned behind adjacent protector segments 114. This additional
matetial continues to cover the seal body 98 as the protector segments 114 bend relative to one
another, The less seal body 98 material expo;ed to the inserted instrument, the better the protection
offered by the present protector 92. While the present protector 92 offers good seal protection,
additional protector segments 114 can be added although they might cause an increase in the
instrument drag forces. This may be balanced, howevet, by thinning the protector segments 114 to

- make them more flexible or by adding lubsicant to the protector segments 114 and/or the seal body
98.

DUCKBILL SEAL ASSEMBLY

As mentioned above, a duckbill seal assembly 32 is housed within the second housing
member 38. With reference to Figutes 14 to16, the duckbill seal assembly 32 in accordance with 2
preferred embodiment of the present invention is disclosed. The duckbill seal assembly 32 includes
first and second seal bodies 130, 132 extending from a citcumferential flange member 134 shaped

and dimensioned for mounting within the second housing member 38.
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Each of the fitst and second seal bodies 130, 132 includes an upper sutface 136, 138 and 2
lower sutface 140, 142. The upper surface 136, 138 and the lower sutface 140, 142 are generally
mittor images as the first and second seal bodies 130, 132 maintain a substantially consistent
thickness along its entire length with the exception of the reinfotcing tib along the upper surface
136, 138.

The first and second seal bodies 130, 132 ate mounted within the trocar housing 16 for
movement as an instrument is passed therethrough. With this in mind, the proximal end of each of
the first and second seal bodies 130, 132 is coupled to the trocar housing 16 via the citcumferential
flange 134, while the distal ends of the first and second seal bodies 130, 132 intersect to define an
abutment face 144. The abutment face 144 is generally positioned within the centet of the trocar
housing 16 to permit the passage of an instrument therethrough, while in the absence of such an
instrument the abutment face 144 is closed via the resilience of the first and second bodies 130, 132
as they ate biased under the pressute generated from the body cavity in which the trocar assembly
10 is positioned. For example, biased undet the ptessure from the abdominal insufflation gas
pressure. This pressure causes the duckbill seal assembly 32 to move to a closed position with the
distal ends of the first and second seal bodies 130, 132 in contact.

The first and second seal bodies 130, 132 will now be desctibed with tefetence to the first
seal body 130. Those skilled in the art will appreciate that the first and second seal bodies 130, 132
ate identical and the following desctiptions equally relates to the second seal body 132. The seal
body 130 is formed with a fitst section 148 and a second section 150 angularly otiented relative to
each other and a transverse plane 146 extending through the circumferential flange 134. In

patticular, the transverse plane 146 is substantially perpendicular to the longitudinal axis extending
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through the duckbill seal assembly 32. The fitst and second sections 148, 150 extend from a
proximal end of the seal body 130 respectively toward a distal end of the seal body 130. As such,
the first section 148 is positioned adjacent the proximal end of the seal body 130 adjacent the wall of
the citcumferential flange 134 and the trocar housing 16. The first section 148 moves only slightly
as an instrument is inserted therethrough. The second section 150 is positioned adjacent the distal
end of the seal body 130 and adjacent the abutment face 144. The second section 150 freely moves
as an instrument is inserted therethtough.

Assuming the transverse plane 146 lies in a horizontal plane, and in accordance with 2
prefetred embodiment of the present invention, the first section 148, which begins at the proximal
end of the seal boﬂy 130, is odiented at approximately a 30 degtee angle relative to the horizontal
plane in which the transvetse plane 146 lies. The second section 150, which extends to the distal
. end of the seal body 130, is thereafter otiented at 2 45 degtee angle relative to the horizontal plane.
Those skilled in the art will appreciate that the angles disclosed above in accordance with a preferted
embodiment of the present invention may be vatied without depatting from the spitit of the present
invention. The chosen angles are based upon the ttade off between the durability of the seal bodies
(imptoves at greater angles as likelihood of an instrument pointedly engaging the seal, i.e. tenting is
less likely at gteatet angles) and the height of the seal (gteater angles dictate greatet height). For
example, it is contemplate the second section 150 may be formed at an angle of approximately 40
degtees to approximately 50 degtees while providing for the many advantages contemplated in
accordance with the present duckbill seal assembly 32. The height or profile of the duckbill seal
assembly 32 is important as reductions in size allow for improved instrument access because the

length of the trocar housing 16 may be consequently made smaller. Smaller housings provide
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sutgeons with greater access within the body cavity and thus are very desitable.

ENDOSCOPE LOCK ASSEMBLY

As discussed above in the Background of the Invention, it is often desirable to lock an
endoscope in position relative to a trocar assembly 10, in patticulat, an obtutator 14. As such an
endoscope lock assembly 152 is provide in accotdance with the present invention and is shown in
Figures 3, 4 and 25. The endoscope lock assembly 152 generally includes a cam mechanism that
retains an endoscope within a trocar sleeve 44 and/or obtutator 14 during insettion of trocar
assembly 10. The mechanism uses a cam to comptess an elastomeric block 154 against the
endoscope. The elastometic block 154 then grips the endoscope tightly to prevent undesired
motion of the endoscope as the surgeon is visualizing the tissue layets during the trocat assembly
insertion. The cam mechanism provides for the ability to retain the endoscope while resisting both
torque and axial loads, provides for acceptable endoscope retention after repeated throws of the
cam lever 156, provides low ergonomic forces to actuate the cam lever 156, provides for
compatibility with a wide range of endoscope sizes, facilitates intuitive use and has a long term shelf
life stability.

The cam mechanism that retains the endoscope within a trocat assembly 10 uses a cam
sutface 158 to compress the elastomeric block 154 against the endoscope. The elastomeric bloek
154 then grips the endoscope tightly to prevent undesited motion of the endoscope as the surgeon

s visualizing the tissue layets during the trocar assembly insertion.
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The lock assembly 152 includes 2 housing 160 having 2 tube 162 extending therefrom. The
tube 162 is aligned with an aperture extending therethrough. The tube is formed with a shatp tip
and may be utilized as an obturator in accotdance with the present invention. The tube 162 and the
apettute ate shaped and dimensioned for the extension of an endoscope thetethrough. In addition,
the tube 162 is shaped and dimensioned to extend through the trocat cannula 12 such that the lock
assembly 152, including the tube 162, may be selectively secuted to the trocat sleeve 44 for the use

‘of an endoscope.

Attachment of the lock assembly 152 to the trocar first housing member 36 is achieved via
mating latches 164, 166 formed on both the underside of the lock assembly housing 160 and the
upper sutface 168 of the first housing member 36. The latches 164, 166 permit selective attachment
and release of the lock assembly 152 to the trocar housing 16. While a specific latching structute is
disclosed in accordance with a prefetred embodiment of the ptesent invention, other latching
structures may be utilized without departing from the spitit of the ptesent invention.

* The lock assembly housing 160 includes a camming based locking mechanism. The locking
. mechanjsm is composed of a cam lever 156 and an elastometic block 154. The cam lever 156
includes a first end 170 that is pivotally secuted to the housing 160 and a free second end 172 that is
adapted for user actuation. In practice, the cam lever 156 may be freely moved between a locking
position in which the cam lever 156 is rotated inwatdly and a telease position in which the cam lever
156 is rotated outwardly.

Camming action in accordance with the present invention is provided by a camming surface

158 adjacent the fitst end 170 of the cam lever 156. The camming sutface 158 is shaped and

dimensioned to engage the elastomeric block 154 for selectively locking an endoscope within the
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lock assembly 152. With tegard to the elastomeric block 154, it is housed within the body of the
Jock assembly housing 160 and includes a forward concave wall 174 shaped and dimensioned for
engaging an endoscope passing thtough the housing aperture. The elastomeric block 154 further
includes first and second side walls 176, 178, whetein each side wall 176, 178 includes 2 notch 180
for engagement Witil a channel 182 formed within the body of the housing 160. The channel 182
and notch 180 interact to allow lateral movement of the elastometic block 154 in 2 mannet that is
desctibed below in greatet detail. The housing 160 furthes includes upper and lower retaining
membets 184, 186 for securely preventing upward or downwatd motion of the elastometic block
154 within the housing 160. Finally, the elastomeric block 154 includes a reat wall 188 opposite the
forward concave wall 174. The rear wall 188 is shaped and dimensioned for engagement with the
camming surface 158 of the cam lever 156.

The elastomeric block 154 and the camming sutface 158 ate shaped to eliminate forceful
contact, and in patticular eliminate any contact, between the elastomeric block 154 and the camming
surface 158 until such a time that an endoscope is positioned with the apertute of the lock assembly
housing 160. As will be desctibed below in greater detail, when an endoscope if placed within the
apetture of the lock assembly housing 160, the elastomeric block 154 is moved toward the cam lever
156 to such a degree that the elastometic block 154 comes into proximity of the camming sutface
158 for locking of the endoscope within the aperture once the cam lever is actuated.

In practice, the lock assembly 152 is used in the following manner. The elastomeric block
154 sits within the lock assembly housing 160 underneath the cam lever 156, which may be either
open or closed duting long-term storage. The elastometic block is purposefully not in contact with

the cam lever 156 at this point to avoid any loads on the elastomeric block 154 that could affect the
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lock assembly’s 152 performance aftet long-tetm storage. The surgeon then opens the cam lever
156 if it was originally closed. An endoscope is insetted into the lock assembly 154. The endoscope
bits a chamfered sutface 190 on the concave wall 174 of the elastomeric block 154. ‘This lifts the
elastometic block 154 upwatd into the proximity of the cam lever 156. The elastomeric block 154
then rests on top of the endoscope for the rest of its use. The cam lever 156 is then actuated, which
comptesses the comptessible scope lock onto the endoscope. The compliance of the elastometic
block 154, along with its high coefficient of friction, allows the lock assembly 152 to be compatible
with 2 wide range of endoscope sizes while minimizing ergonommic force tequirements. The
elastomeric block 154 is then constrained from excessive sideways ot axial motion by surrounding

. components 182, 184, 186 that limit its motion as axial and torsional loads are applied to the
endoscope. This constraint, along with an ovet-center cam design, prevents the cam lever from

* accidentally unlocking by itself by accident, After the trocar assembly 10 has been inserted into the

patient, the cam lever 156 is then opened and the endoscope is temoved. The elastomeric block 154

then retutns to its original position in the lock assembly 152 if the sutgeon wishes to reinsert the

endoscope at a later time. The compliant elastometic block 154 has sufficient rigidity to return to its

original shape after the load from the cam lever 156 has been removed, thus providing acceptable

endoscope retention force ovet the course of multiple lever actuations.

- TROCAR SLEEVE AND STOP-COCK VALVE CONSTRUCTION

As mentioned above, the trocat sleeve 44 is composed of 2 trocar housing 16 and a trocar

cannula 12 extending from the trocat housing 16. The trocar assembly 10 also includes 2 stop-cock
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valve 192 for allowing and preventing the passage of an insufflation fluid, e.g. catbon dioxide,
through flexible tubing into a portion of the trocar housing 16 and the trocat cannula 12.

With reference to the figures, the trocar cannula 12 and the trocar housing 16 are
mechanically intetfitted to form the trocar sleeve 44, At leasta portion of the trocat cannula 12 sits
within a second housing member: base 38b of the second housing member 38 with a second housing
member cover 38a sitting over the trocar cannula 12 for securing the at least a pottion of the trocat
- cannula 12 within the second housing member base 38b.

The trocar cannula 12 is sized so that when the trocar obturator 14 extends completely
through it and beyond, insufflation fluid, which passes through the stop—céck valve 192 and the
trocar housing 16, can pass through an annular opening created between the trocar cannula 12 and
the trocar obturator 14 by the slightly gteater size of the intetnal diameter of the trocar cannula 12 in
telation to the outer diameter of the hollow shaft of the trocar obturator 14.

The present invention provides a mechanism for mechanically assembling the trocar cannula
12, trocar housing 16 and stop-cock valve 192 without the need for adhesive and/or cuting
techniques. In particulat, the second housing member 38 of the trocar housing 16, trocar cannula
12 and stop-cock valve 192 are formed as separate components that may be a'ssembled ina
convenient and reliable manner.

More patticulasly, and with reference to Figures 17, 18, 19 and 20, a preferred embodiﬁuent
of the mechanically assembled trocat sleeve 44 is disclosed. The trocat sleeve 44, when, fully
assembled, comptises a stop-cock valve 192, a second housing membet 38 composed of a second
housing member cover 38a and a second housing member base 38b, and a trocar cannula 12. The

various components of the trocar sleeve 44 ate mechanically assembled by interfitting the
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components in a manner that is desctibed below in greater detail. Briefly, the trocar cannula 12 fits

within the second housing member base 38b with the stop-cock valve 192 positioned therebetween.

The second housing member cover 38a fits over the stop-cock valve 192, second housing member

base 38b and trocat cannula 12 to tetain the various components together and provided a sutface
‘upon which the fitst housing membet 36 may be selectively mounted.

With tegard to the specific components making up the trocar sleeve 44, and in accordance
with a prefetred embodiment of the present invention, the stop-cock valve 192 includes alighment
wings 194, a flow opening 196, and a valve lever 198. The valve lever 198 includes a stop latch 200.
- The second housing member cover 382 includes 2 hexagonal bote 202, a cover tim 204, and a
second housing member cover seal 206. The second bousing member base 38b includes friction
posts 208, vanes 210, a housing rim 212, a clearance 214 for the stop-cock valve 192 and alignment
wings 194. The second housing membet base 38b futther includes alignment tibs 216 and a latching
face 218. The trocar cannula 12 includes an inlet nipple 220, alignment tabs 222, and a housing seal
224.

In practice, the stop-cock valve 192 is insetted into the clearance 214 of the second housing
member base 38b. The trocar cannula 12 insetts thtough the opening of the second housing
member base 38b. The alignment tabs 222 abut the vanes 210 secuting the trocar cannula 12ina
desixedorientai{:iqn with tespect to the second housing member base 38b once the trocat cannula 12
is iserted into the second housing member base 38b.

The covet fim 204 mates with the housing rim 212. The cover tim 204 also setves to hold

the valve lever 198 on the stop-cock valve 192 as well as hold the stop-cock valve 192 with the valve

lever 198 in position.
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The valve lever 198, in a maximum flow allowance position, ie., fully open, has the stop
Jatch 200 abut onto the latching face 218 of the second housing membet base 38b. This means 210
operator of the valve lever 198 can sense when the valve lever 198 is in a fully open position by
abutting latch face 218 and the valve lever 198 stays in the fully open position. The opetator does
not have to guess that the valve lever 198 is in the fully open position, and the valve lever 198 stays
in the fully open position.

The construction of the trocat assembly 44 eliminates the need for adhesives to join the
stop-cock valve 192 and the second housing member cover 382, and the second housing membet
base 38b and the trocat cannula 12. This is an advantage ovet ptiot att.

the stop-cock valve 192 is mechanically coupled to the trocar sleeve 44 via tapeted sutfaces
shaped and dimensioned for frictional eﬁgagement. As such, the outlet tube 250 of the stop-cock
valve 192 is formed with a tapered lock sutface along the exterior of its distal end. Similatly, the
trocat cannula 12 is formed with an inlet nipple 220, adapted fot secure coupling with the tapered
Jock sutface of the outlet tube 250 of the stop-cock valve 192. The tapel:ed lock mechanical feature
includes 2 self holding 2.0 degrees +/-1.0 degtees angle, which is firmly seated into the trocar
housing inlet nipple 220. The sesult of this mechanical connection is considesable frictional
resistance to rotational and linear pull out forces.

The mechanical lock discussed above may be enhanced by the provision of 2 dual
redundancy feature. For example, the tapet lock featute may be provided with a post and hex
socket intetlock, tongue and groove inteddock and/ot a snap fit interlock.

Tn addition, and in accordance with the embodiment described ahove with refetence to

Figute 18, rotation of the stop-cock valve 192 is minimized by the inclusion of 2 retaining pin 204
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located on the second housing membex covet 38a that extends downwatdly into the apesture 256
formed in the top of the valve lever 198. The retaining pin 204 stabilizes the stop-cock valve 192
and prevents sotation as the valve levet 198 of the stop-cock valve 192 is actuated.
As mentioned above, the trocat sleeve includes a stop-cock valve 192. The stop-cock valve
192 is mounted within a recess formed in the trocar sleeve 44, As such, the stop-cock valve 192
recessed within the outet sutface of the second housing membet base 38b, and ultimately the trocat
housing 16. The valve lever 198 is further positioned above the body of the stop-cock valve 192;
that is, the valve lever 198 used in actuating the stop-cock valve 192 is positioned on the top sutface
of the stop-cock valve 192 instead of underneath as with trocar assemblies currently in the
matketplace. By positioning the valve lever 198 above the recessed stop-cock valve 192, the present
trocat asserbly 10 provides for the removal of the stop-cock valve 192, from a potentially
obstructing view while simultaneously placing the alve lever 198 in a highly accessible position.
Several advantages ate achieved by recessing the stop-cock valve 192 within the body of the
trocat sleeve 44. Fitst, this otientation minimizes the obstructions caused by usets gripping the
stop-cock valve 192 of the trocat assembly 10 for insertion. A more comfottable grip is, thetefote,
ptovided, as the stop—cock valve 192 no longet protrudes from the sutface of the trocat housing 16.
The present low profile stop- _cock valve 192 structure further helps to prevent compromising
| desired band positions. The present stop-cock valve 192 otientation also helps to prevent accidental
. manipulation duting procedutes. Accidental manipulation by movement of the trocat sleeve 44 into
contact with a patient is a common occurtence that results in desufflation of the body cavity and can
Jead to frustrating and even dangerous situations when the medical professional’s field of view s

compromised.
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Controlled rotation of the valve lever 198 of the stop—éock valve 192 is achieved through the
positioning of the stop-cock valve 192 within a recess formed in the trocar sleeve 44, mote
specifically, the trocar housing 16. Specifically, and with reference to Figures 17, 18, 19 and 20, the
valve lever 198 of the stop-cock valve 192 includes a stop latch 200 located on the valve 198 which
provides tactile feedback as to when the valve lever 198 isin the open position, i.e., the through
holes located on the valve lever 198 and valve body 199 are aligned. The design feature resembles a
cantilever beam located on the end of the valve lever 198 opposite the user end.

As the valve lever 198 is rotated from the closed position to the open position within the
- trocat assembly 10, the cantilever rotational stop latch 200 contacts the trocar housing 16 providing
tactile feedback that the valve lever 198 is in the fully opened position. In the fully opened position,
the valve lever 198 and valve body 199 through holes are aligned allowing for optimal éOz flow.

The cantilever rotational stop latch 200 feature provides the surgeon with tactile feedback to
ensute that the stop-cock valve 192 is in the open position. This will provide the optimal flow of
CO; flow throughout the surgical case.

As those skilled in the art will appteciate, control of the valve lever 198 via the cantilever
rotational stop latch 200 helps in alignment of the stop-cock valve 192 through hole 196.
Misalignment of through holes 196 is commonly caused by lack of tactile feedback to the sutgeon
that the valve lever 198 is in the fully opened position.

In addition, 2 strengthening gusset 264 is located on the backside of the cantilevet totational
stop latch 260 to prevent ovet-rotation of the vaive lever 198 by bending the valve lever 198. This

can be seen in Figute 17 and 18. Over-totation would create misalignment of the through holes.
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As those skilled in the at will certainly appreciate, the design described above offers many
advantages over priot att assemblies. The separate trocat cannula 12 design desctibed above
provides for interchangeable outer housing capabilities. As such, the industtial design outside shape
can be readily changed and updated without changing the intetnal structure of the trocat sleeve. In
addition, assembly of the trocar cannula 12 to the trocar housing 16 joint system eliminates the need
for ultrasonic welding. The present assembly method makes the device stronger by molding the
trocat cannula 12 in one part. As those skilled in the at will cettainly appreciate, prior designs
utilized ultrasonic weld joints to assemble the trocat cannula 12 to the trocat housing 16. The
present assémbly structure eliminates the use of such joints and, therefore, provides no opportunity
for failure of the ultrasonic weld joints.

In addition, the trocar housing 16 is provided with crush ribs 266 along its internal suface.
‘These crush 1ibs 266 center the trocat cannula A12 within the trocar housing 16. They also take up
small vatiations in toletances making the size of the ttocar cannula 12 duting manufactute less
important and allowing for inherent variations duting the molding process.

The crush ribs 266 further prevent rotation of the trocar cannula 12 within the trocat
housing 16. ‘This is achieved as the crush ribs 266 extend into the sides of the ttocat cannula 12
thereby pteventing relative rotation between the trocar cannula 12 and the trocar housing 16.

Since the trocar housing 16 and ttocar cannula 12 are rathet simple in construction, the
molding process is simplified by eliminating excessive cote details on the injection mold tool. In
addition, assembly of the system is easy as compared to priot designs as all of the components

making up the sleeve assembly can be assembled in a top down manner.
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As to the stop-cock valve 192, the tapet lock with dual redundant locking features helps to
prevent the stop-cock valve 192 from falling off the trocar sleeve 44. In addition, the taper lock
ptovides an airtight assembly without the use of adbesive ot welding. In addition, the stop-cock
valve 192 is provided with various lock sutfaces pteventing rotation of the stop-cock valve 192, for
example, post and socket, tongue and groove, wings on ibs, etc. In addition to the taper lock
features, the wings are trapped behind the trocat housing 16, eliminating the possibility for temoval
of the stop-cock valve 192 from the trocar sleeve 44. In addition, crush tibs 266 ate utilized in
holding the wings tight onto the trocar cannula 12. Finally, the low profile stop-cock valve 192
structure with a valve lever 198 positioned above the stop-cock valve 192 allows for alignment of
the stop-cock valve 192 to provide optimal ait flow and offers users a tactile feedback for optimizing
alignment.

While the preferred embodjménts have been shown and desctibed, it will be undetstood that
thete is no intent to limit the invention by such disclosute, but tathet, is intended to cover all

modifications and alternate constructions falling within the spitit and scope of the invention as

defined in the appended claims.
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CLAIMS
1. A trocat housing for a trocar assembly, comprising:

a fitst housing member selectively coupled to a second housing member, whetein the first
and second housing membets include aligned apertures shaped and dimensioned for passage of an
instrument therethrough;

a button latch mechanism selectively coupling the first housing member and the second
housing member, the button latch mechanism includﬂag a latching member which slides about a

centtal axis of the first and- second housing members for selectively coupling the first and second

housing membets.

2. The trocar housing according to claim 1, whetein the central axis about which the latching
member slides is substantially aligned with an axis extending through the alighed apettutes of the

fitst housing member and the second housing member.

3. ‘The trocat housing according to claim 1, wherein the button latch mechanism includes at
least one arm extending from the first housing membet and the latching membet is a ting mounted
within the second housing member, and the ring engages the arm fot selectively coupling the fitst

housing membet to the second housing member.

4. The trocat housing according to claim 3, wherein the ting includes a detainment pin having a
pin camming susface and the arm includes an arm camming sutface, and the pin camming surface

interacts with the arm camming surface for selective engagement of the ting and the arm.
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5. The trocar housing according to claim 3, wherein the second housing membet includes an
aperture through which the atm is passed upon engagement of the first and second housing

members, the apettute being only slightly larger than the arm to prevent bending of the arm.
6. The trocar housing according to claitm 3, wherein the ting is spring biased.
7. . The trocar housing according to chim 6, whetein the ting is composed of a resilient matesial.

8. The trocar housing according to claim 7, wherein the ting is C-shaped and is positioned

within the second housing member such that 2 spring force is maintained within the ting,

9. The trocar housing according to claim 1, further including an alignment pin ensuting proper

otientation of the fitst housing member relative to the second housing member.

10. A trocar housing for a trocar assembly, comprising:
a first housing member selectively coupled to a second housing member, whetein the fitst

and second housing members include aligned apertutes shaped and dimensioned for passage of an

instrument therethrough;

2 button latch mechanism selectively coupling the first housing membet and the second

housing membet, the button latch mechanism including:
a latching member which slides about a central axis of the fitst and second

housing members for selectively coupling the first and second housing membets;-
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at least one arm extending from the fitst housing member; and
an aperture formed in the second housing member thtough which the arm is
passed upon engagement of the first and second housing members, the apertute

being only slightly latger than the atm to prevent bending of the arm.

11. The trocat housing accotding to claim 10, wherein the central axis about which the latching
membet slides is substantially aligned with an axis extending through the aligned apertures of the

first housing member and the second housing membet.
12. The trocat housing according to claim 10, whetein the latching membet is a ring mounted

within the second housing membet, and the ting engages the arm for selectively coupling the first

housing member to the second housing membet.

13.  'The trocar housing according to claim 12, wherein the ting includes 2 detainment pin having
a pin camming surface and the arm includes an arm camming surface, and the pin camming surface
intetacts with the arm camming sutface for selective engagement of the ring and the arm.

14, The trocar housing according to claim 12, whetein the ting is spting biased.

15. The trocat housing according to claim 14, whetein the ting is composed of a tesilient

material,
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16.  The trocar housing according to claita 15, wherein the ting is C-shaped and is positioned

within the second housing member such that a spring force is maintained within the ring.

17.  The trocar housing according to claim 10, futther including an alignment pin ensuring

propet otientation of the first housing member telative to the second housing membet.

18. A trocar housing for a trocar assembly, comprising:

a first housing member selectively coupled to a second housing member, whetein the first
and second housing members include aligned apertutes shaped and dimensioned fot passage of an
instrament therethrough;

a button latch mechanism selectively coupling the fitst housing member and the second
housing member, the button latch mechanism including a resilient latching ting which slides about a

central axis of the first and second housing membets for selectively coupling the first and second

housing membets.
19.  The trocar housing according to claim 18, wherein the button latch mechanism includes at

least one arm extending from the first housing member and the latching ting engages the arm for

selectively coupling the first housing membet to the second housing membet.
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20.  'The trocar housing according to claim 19, wherein the latching ring includes a detainment
pin having a pin camming sutface and the arm includes an arm camming sutface, and the pin

camming sutface interacts with the atm camming surface for selective engagement of the latching

ring and the arm.

21.  The trocar housing according to claim 19, wherein the second housing member includes an
apertute through which the atm is passed upon engagement of the fitst and second housing

members, the apertute being only slightly latger than the arm to prevent bending of the atm.

22.  The trocat housing according to claim 18, further including an alignment pin ensuting

proper otientation of the first housing member relative to the second housing member.
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