TWO PART BULLET ASSEMBLY BACKGROUND OF THE I NVENTION 1. Field of the

I nvention The invention relates to trocars. Mire particularly, the invention
relates to an obturator tip assenbly for a trocar. 2. Description of the
Prior Art A trocar assenbly is a surgical instrument used to gain access to
a body cavity. A trocar assenbly generally conprises two mgjor conponents,
a trocar sleeve, conposed of a trocar housing and a trocar cannula, and a
trocar obturator. The trocar cannula, having the trocar obturator inserted
t heret hrough, is directed through the skin to access a body cavity. Once the
body cavity is accessed, |aparoscopic or arthroscopic surgery and
endoscopi ¢ procedures nmay be perforned. In order to penetrate the skin, the
distal end of the trocar carwg PARY BUBLEQG ASSEMBIYt he skin that has been
previously cut with a scalpel. The trocar obturator is then used to
penetrate the skin and access the body cavity. By applying pressure agai nst
the proximl end of the trocar obturator, the sharp point of the trocar
obturator is forced throughdherskind Wit theikvegcst he body cavity. The
trocar cannula is insertedfthrough the pertforation nmade by the trocar
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2. Description of the Prior Art

A trocar assembly 1s a surgical instrument used to gain access to a body cavity. A trocar
assembly generally comprises two major components, a trocar sleeve, composed of a trocar housing
and a trocar cannula, and a trocar obturator. The trocar cannula, having the trocar obturator
inserted therethrough, is directed through the skin to access a body cavity. Once the body cavity is
accessed, laparoscopic or arthroscopic surgery and endoscopic procedures may be performed.

In order to penetrate the skin, the distal end of the trocar cannula is placed against the skin
that has been previously cut with a scalpel. The trocar obturator is then used to penetrate the skin
and access the body cavity. By applying pressure against the proximal end of the trocar obturator,
the sharp point of the trocar obturator is forced through the skin until it enters the body cavity. The
trocar cannula is inserted through the perforation made by the trocar obturator and the trocar
obturator is withdrawn, leaving the trocar cannula as an access way to the body cavity.

The proximal end portion of the trocar cannula is typically joined to a trocar housing that
defines a chamber having an open distal end portion in communication with the interior lumen

defined by the trocar cannula. A trocar obturator, or other elongated surgical instruments or tools,



1 axially extends into and is withdrawn fromthe trocar cannul a through the
proxi mal end portion of the chanber defined by the trocar housing. Current
trocar obturators have di stal ends designed for passage through the various
seal assenblies enployed in trocars. The distal ends, or tips, of current
trocar obturators are prone to disturbing the seal assenblies and
consequently conplicating the insertion and extraction process. In
addition, prior art tip constructions are generally difficult to nmanufacture
and assenble. As such, a need exists for an inproved trocar obturator tip
construction obviating the shortcom ngs of the prior art trocar obturators.
The present invention achieves this by providing structure permtting ready
assenbl yxidly ckidgdstihd 2a0¢ AasisAgerdh Haughat AengLalo@ssehPlokias] ey n
trocar sleeves. SUMVARY OF THE INVENTION It is, therefore, an object of the

present (jNUSAL APALQ LRMHAVEI8r Rodsingcar obturator including a shaft having a
proxi mal end and a distal end. The trocar obturator also includes a tip
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| ncl udes, 2, plural ity of sbutyent menbers defining raised and |owered section
a need exists for an improved trocar obturator tip construction obviating the shortcomings of the

prior art trocar obturators. The present invention achieves this by providing structure permitting

ready assembly of the tip and passage through the seal assemblies employed in trocar sleeves.

SUMMARY OF THE INVENTION

It is, therefore, an object of the present invention to provide a trocar obturator including a
shaft having a proximal end and a distal end. The trocar obturator also includes a tip member
secured to the distal end of the shaft, the tip member including a first end and a second end. The
distal end of the shaft includes at least one abutment member and the first end of the tip member is
shaped and dimensioned to receive the abutment member upon assembly of the tip member upon
the distal end of the shaft.

It is also an object of the present invention to provide a trocar obturator wherein the distal
end of the shaft includes a plurality of abutment members defining raised and lowered section about
the circumference of the shaft.

It 1s another object of the present invention to provide a trocar obturator wherein the first

end of the tip member includes extension arms shaped and dimensioned for positioning with the



It is another object of the present invention to provide a trocar obturator
wherein the first end of the tip nmenber includes extension arns shaped and
di mensi oned for positioning with the 2 respective |owered sections defined
by the abutnment nenbers along the distal end of the shaft. It is a further
obj ect of the present invention to provide a trocar obturator wherein the
shaft includes a coupling nenber along the distal end thereof for
engagenment with the tip nmenber. It is still another object of the present
invention to provide a trocar obturator wherein the coupling nenber is a
snap coupling nenber biased to seat within a recess fornmed al ong an i nner
surface of the tip nenber. It is yet a further object of the present

i nvent i enpdcavlooviedsecaobs dvtiaed ipbthu pattamentwhenigirialédpahe divaf éndiofcharbies a
plurality of snap coupling nenbers biased to seat within respective recesses
formed al ong i hRrthen@jecsuf thapes@it idvhetidni tp prrideartrocht obtSradk Shemih thbjlaat of
the present invention to provide a trocar obturator wherein the tip nenber
i ncl udesmcRBed 7W3RPLIHFUAERISER aloRg WY el bR thdieS | Rk cQAGeridnt it 8@ femBermount ed
during assenbly, and the inner surface includes an inwardly directed lip
limting novenenst aQéthEthﬁ)jctcic Bf t'ﬂ'@m}%nt (RERIdn\E prc;vgietahﬁ)ﬁxhﬂ;tﬁratok tvhiRin@hd Ur t her
obj ect of the present invention to provide a trocar obturator wherein a

keyed ' : ' i - « 2184, the, shaf t
eye t%lgﬁhg &9@&&9&2&5%4&@@%@% bil R REIREL R  thess$haldd 1&@9{' lml% sha

adj acen e tip nmenber'ta a surface dianeter substantially

coext engi, gegfﬁp-%g%ngg;er surface of the tip nmenber and the tip nenber
adj acent the s af tapers to a surface dianeter substantially coextensive

LU L flis yet a further object of the present invention to provide a trocar obturator wherein the
shaft includes a plurality of snap coupling members biased to seat within respective recesses formed
along the inner surface of the tip member.

[t is also an object of the present invention to provide a trocar obturator wherein the tip
member includes an inner surface in which the distal end of the shaft is mounted during assembly,
and the inner surface includes an inwardly directed lip limiting movement of the tip member relative
to the shaft.

It is a further object of the present invention to provide a trocar obturator wherein a keyed
coupling structure links the tip member to the shaft, and the shaft adjacent the tip member tapers to
a surface diameter substantially coextensive with the outer surface of the tip member and the tip
member adjacent the shaft tapers to a surface diameter substantially coextensive with the outer
surface of the shaft.

It is another object of the present invention to provide a trocar obturator wherein the at
least one abutment member is substantially coextensive with the portion of the tip member adjacent
the shaft.

It is also an object of the present invention to provide a trocar obturator wherein the first



surface of the shaft. It is another object of the present invention to
provide a trocar obturator wherein the at |east one abutnent nenber is
substantially coextensive with the portion of the tip nenber adjacent the
shaft. It is also an object of the present invention to provide a trocar
obturator wherein the first 3 end of the tip nenber includes extension arns
shaped and di nensioned for positioning wwth the respective |owered sections
defined by the at | east one abutnent nenber along the distal end of the
shaft, and the extension nenbers are substantially coextensive with the
portion of the shaft adjacent the tip nmenber. O her objects and advant ages
of the present invention will becone apparent fromthe follow ng detailed
descr i pthdof thkep medueidclhdeseorphuscirime Rhaped Ind dieat@edparposingnidg awh Ags,
wh~ich set forth certain enbodinents of the invention. BRI EF DESCRI PTI ON OF
THE DRAWYsPEGEvHioGdfe@ sdctibfs defined @6 i vAt ¥heeiudhend nich®etdlor@SEe tidtayendidf the
accordance with the present invention. Figure 2 is an expl oded view of the
trocar assem e ShevMbnl Medibii:€ sdbstanfillg Ub&tcsiv & with @RI @ fAXPIHRHadaMhew Of
the trocar obturator tlp. Figure 4 is a cross sectional view along the line
4-4 in Bl BerdberFl Qures 5, 6, 7 and 8 are various views of the tip

di scl osed in accordance with the present invention.

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

set forth certain embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of a trocar assembly in accordance with the present invention.
Figure 2 is an exploded view of the trocar assembly shown in Figure 1.

Figure 3 is a detailed exploded view of the trocar obturator tip.

Figure 4 is a cross sectional view along the line 4-4 in Figure 2.

Figures 5, 6, 7 and 8 are various views of the tip disclosed in accordance with the present

invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The detailed embodiment of the present invention is disclosed herein. It should be
understood, however, that the disclosed embodiment is merely exemplary of the invention, which
may be embodied in various forms. Therefore, the details disclosed herein are not to be interpreted
as limited, but merely as the basis for the claims and as a basis for teaching one skilled in the art how

to make and/or use the invention.



DESCRI PTI ON OF THE PREFERRED EMBCDI MENT The detail ed enbodi ment of the
present invention is disclosed herein. It should be understood, however,
that the disclosed enbodinment is nerely exenplary of the invention, which
may be enbodied in various forns. Therefore, the details disclosed herein
are not to be interpreted as limted, but nerely as the basis for the
clains and as a basis for teaching one skilled in the art how to nmake
and/or use the invention. 4 Atip structure 11 for a trocar obturator 14 is
di scl osed. The tip structure 11 provides for inproved operation of the
trocar obturator 14 as it is passed through the trocar cannula 12 and
trocar housing 16. As those skilled in the art will certainly appreciate,
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of trocar obturator structures w thout departing from the spirit of the
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trocar obturator 14, and a trocar housing (or handle) 16. For example, the present trocar obturator
is designed for use with a trocar assembly such as that disclosed in U.S. Patent Application Serial
No. 10/943,215, entitled “MULTI-ANGLED DUCKBILL SEAL ASSEMBLY?, filed September,
17, 2004, which is incorporated herein by reference. However, those skilled in the art will appreciate
the present trocar obturator may be used with a variety of trocar assemblies without departing from
the spirit of the present invention.

Briefly, the trocar cannula 12 defines an interior lumen 18 having an open distal end portion
20 and an open proximal end portion 22. The proximal end portion 22 extends into and is mounted
in the distal end portion 24 of trocar housing 16. The trocar 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
constructed 1n accordance with the present invention and described in detail hereinbelow. The
opening 28 is further 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 part
of a dual sealing system, the present seal assembly may be utilized in a single seal system without

departing from the spirit of the present invention.

In general, the trocar sleeve 44 is composed of a trocar cannula 12 and a trocar housing 16.



20 and an open proximal end portion 22. The proximal end portion 22 extends
into and is nmounted in the distal end portion 24 of trocar housing 16. The
trocar housing 16 has an open proximl end portion 26 that defines an
opening 28. The opening 28 is provided with a proxinmal seal assenbly 30
constructed in accordance with the present invention and described in detail
her ei nbel ow. The opening 28 is further provided with a duckbill seal
assenbly 32 positioned beneath the proximal seal assenbly 28. Wiile the
present seal assenbly is disclosed as a proximal seal assenbly form ng part
of a dual sealing system the present seal assenbly may be utilized in a
single seal systemw thout departing fromthe spirit of the present
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12 and a trocar housing 16. 5 The trocar housing 16 includes a first housing
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AS 1S WGI | juckbill seal assembly 32 and the opening 28 of the trocar housing 16. An obturator handle 48
1s provided at the proximal end 46 of the trocar obturator 14 and a blade (not shown), which is
actuated via a lever 47 in a conventional manner, is formed at the distal end 50 thereof. Asis well
known in the art, the proximal seal assembly 30 cooperates with the exterior of the instruments (for
example, trocar obturators and other tools adapted for use in conjunction with trocar based
procedures) extending through the trocar sleeve 44 to sealingly engage the exterior surface thereof
and thereby preclude the passage of fluids through the trocar housing 16.
Referring to Figures 1 to 8, the trocar obturator 14 in accordance with a preferred
embodiment of the present invention will now be described in greater detail. The trocar obturator
14 generally includes a proximal end 46 to which a handle 48 is secured. The trocar obturator 14
further includes a distal end 50 including a tip member 52 forming the focus of the present
disclosure. Between the distal end 50 and the proximal end 46 of the trocar obturator 14 is a shaft
54 that connects the tip member 52 to the handle 48.
In accordance with a preferred embodiment, the trocar obturator 14 is a polycarbonate.

More particularly, the trocar obturator 14 is predominantly polycarbonate with additives added to



known in the art, the proximl seal assenbly 30 cooperates with the exterior
of the instrunents (for exanple, trocar obturators and other tools adapted
for use in conjunction with trocar based procedures) extending through the
trocar sleeve 44 to sealingly engage the exterior surface thereof and

t her eby preclude the passage of fluids through the trocar housing 16.
Referring to Figures 1 to 8, the trocar obturator 14 in accordance with a
preferred enbodi ment of the present invention will now be described in
greater detail. The trocar obturator 14 generally includes a proxinmal end
46 to which a handle 48 is secured. The trocar obturator 14 further
includes a distal end 50 including a tip nmenber 52 form ng the focus of the
pr esent pardtigalcosiposentsBet wkixivnhHebrthasdral UlemdtcDthanthtdril upddon hematdaesrdvidts of
the trocar obturator 14 is a shaft 54 that connects the tip nenber 52 to
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relati Vﬁqe sgaft 54, the tip member 52 may be formed in a different color than the shaft 54, providing for
enhanced visualization of the tip member 52 of the trocar obturator 14. In addition, the present
coupling structure allows for a larger diameter shaft to be used, which ultimately results in a stronger
obturator than found in current prior art obturator designs made from plastics.

The tip member 52 is snapped onto the shaft 54. As will be appreciated based upon the
following disclosure, the snap connection between the shaft 54 and the tip member 52 eases
assembly and ultimately results in a stronger connection than found in prior art tip constructions.
The snap connection, in conjunction with the increased overlap length between the shaft 54 and the
tip member 52, results in the creation of a stronger joint between the tip member 52 and the shaft
54.

By providing a tip member 52 in accordance with the present invention, there is less need
for coring of the trocar obturator and tooling shutoffs to achieve coring are eliminated. As those
skilled in the art will certainly appreciate, coring refers to a step in the injection molding process.
The present tip member 52 is separate from the shaft 54 during molding. By making both the shaft

54 and the tip member 52 as two separate components, each are easier to produce. Coring has



the shaft 54, the rip nmenber 52 may be fornmed in a different color than the
shaft 54, providing for enhanced visualization of the rip nenber 52 of the
trocar obturator 14. In addition, the present coupling structure allows for
a larger dianeter shaft to be used, which ultimately results in a stronger
obturator than found in current prior art obturator designs nade from

pl astics. The rip nenber 52 is snapped onto the shaft 54. As wll be
appreci ated based upon the follow ng disclosure, the snap connection

bet ween the shaft 54 and the tip nmenber 52 eases assenbly and uhinately
results in a stronger connection than found in prior art rip constructions.
The snap connection, in conjunction with the increased overlap |ength
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citcumferentially oriented abutment members 60. The raised abutment members 60 define
alternating raised and lowered sections 62, 64 along the circumference at the distal end 56 of the
shaft 54.

As will be appreciated based upon the following disclosure, the abutment members 60 are
spaced from the distal tip 66 of the shaft 54 to create and define the landing area 58 upon which the
tip member 52 is mounted for assembly of the present trocar obturator 14.

Adjacent the raised and lowered sections 62, 64 defined by the abutment members 60 are
first and second resiliently biased snap coupling members 68. In accordance with a preferred
embodiment of the present invention, the snap coupling members 68 are positioned between the
abutment members 60 and the distal tip 66 of the shaft 54. In this way, the snap coupling members
68 sit within respective recesses 70 formed along the tip member 52 in a position offering ideal
strength characteristics. While the position of the snap coupling members is disclosed herein in
accordance with a preferred embodiment of the present invention, the snap coupling members may

be positioned at other locations along the landing area and different numbers of snap coupling

members may be provided without departing from the spirit of the present invention. While a



different tip nenber to the sane shaft. Referring to Figures 3 and 4, the
distal end 56 of the shaft 54 includes a | anding area 58 upon which the tip
menber 52 is nounted. The landing area 58 is forned with a series of
circunferentially oriented abutnment nenbers 60. The rai sed abut nent nenbers
60 define alternating raised and | owered sections 62, 64 along the
circunference at the distal end 56 of the shaft 54. As will be appreciated
based upon the follow ng disclosure, the abutnent nenbers 60 are spaced
fromthe distal tip 66 of the shaft 54 to create and define the |anding area
58 upon which the tip nenber 52 is nounted for assenbly of the present
trocar obturator 14. Adjacent the raised and | owered sections 62, 64 defined
by the apedfirentplingrbedtsre GldigiRed hiatSirdaandwile e prederfedshibodiftehyofrxhageens nap
coupling menbers 68. In accordance with a preferred enbodinment of the
present ihvaMesH, it@ihy bt RericiRAhotOdphitng fIBNRESGT il BrepRasint émidadobatmprn t he
abut nent nenbers 60 and the distal tip 66 of the shaft 54. In this way, the
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the pr €32 Ia:%sc:ussed below in greater detail, the snap coupling members 68 are designed for engagement
within recesses 70 formed along the inner wall 73 of the tip member 52. As such, when the tip
member 52 is slid over the shaft 54, the snap coupling members 68 bias for coupling with the tip
member 52 such that they come into contact with the recesses 70 at which time they expand within
the recesses 70 securely coupling the tip member 52 to the shaft 54.

With regard to the tip member 52, it is a substantially elongated member having a first end

74 and a second end 76 with a central aperture 78 extending therethrough. The tip member 52
includes an inner surface 72 and an outer surface 80. The inner surface 72 is formed with a series of
recesses 70 shaped and dimensioned for engagement with the snap coupling members 68 of the
shaft 54. As such, and as discussed above, when the tip member 52 is slid over the shaft 54, the
snap coupling members 68 are at first inwardly biased as the tip member 52 rides thereover.
However, when the snap coupling members 68 are aligned with the recesses 70, the snap coupling
members 68 extend outwardly into the recesses 70 securely coupling the tip member 52 to the distal
end 56 of the shaft 54.

The extended interface between the tip member 52 and the distal end 56 of the shaft 54 is

achieved by providing the first end 74 of the tip member 52 with cutout sections shaped and



invention, it may be varied w thout departing fromthe spirit of the present
i nvention; for exanple screw threads, adhesive, a friction or tapered fit,
or a coupling pin could be used. In accordance with a preferred enbodi nent
of the present invention, the snap coupling nenbers 68 are positioned on
opposite sides of the |landing area 58 for engagenent with opposed walls of
the tip nenber 52 upon placenent of the tip nenber 52 over the |anding area
58. As will be discussed below in greater detail, the snap coupling nenbers
68 are designed for engagenent w thin recesses 70 forned al ong the inner
wal | 73 of the tip nenber 52. As such, when the tip nenber 52 is slid over
the shaft 54, the snap coupling nenbers 68 bias for coupling with the tip
menber Sinewsiohed thdit witheythe orred it lowend saagonsi2t 6t ddfioed b s sbgtmieqt membyns ch
time they expand within the recesses 70 securely coupling the tip nmenber 52
to the shafthe Bidtal 3AALSG of @gashelt 54 Moe fartipulae niizeirstsAd 71 bof the tp ehisy adtsi al |y
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surface 72 and an outer surface 80. The inner surface 72 is formed with a
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coupling nenbers 68 eéxtend out y into the recesses 70 securely coupling

e DT IEBaE Hoh gt SU0LAB Ol le S O BTty o,
member 52 and the shaft 54. In addition to providing a coupling structure, the geometry employed
in accordance with the present invention provides greater torsional strength characteristics.

Controlled insertion of the shaft 54 within the tip member 52 is facilitated by the interaction
between the first end 74 of the tip member 52 and the abutment members 60 of the landing area 58.
As the tip member 52 is inserted over the distal end 56 of the shaft 54, the recessed sections 84
between the extension arms 82 of the tip member 52 come into contact with respective faces 86 of
the abutment members 60 to limit the insertion of the tip member 52.

Insertion of the tip member 52 over the distal end 66 of the shaft 54 is further controlled by
a reduced diameter section along the inner surface 72 of the tip member 52. The reduced diameter
section defines an inwardly directed lip 88 which engages the distal tip 66 of the shaft 54 to control
the insertion of the landing area 58 of the shaft 54 within the tip member 52. As such, the distal end
56 of the shaft 54 may only extend so far within the tip member 52 before the lip 88 contacts the
distal end 56 of the shaft 54 and the shaft 54 may not be pushed any further. In addition, controlled

positioning is achieved by the mating surfaces at the first end 74 of the tip member 52 which engage

the raised and lowered sections to limit movement of the tip member 52 relative to the shaft 54.
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achi eved by providing the first end 74 of the tip nenber 52 with cutout
sections shaped and 9 dinensioned to fit witlun the raised and | owered
sections 62, 64 defined by the abutnment nmenbers 60 at the distal end 56 of
the shaft 54. More particular, the first end 74 of the tip nenber 52 is
provided with a series of extension arns 82 shaped and di mensioned to fit
bet ween the abutnent nenbers 60 within the | owered sections 64 of the

| anding area 58. In tliis way, the first end 74 of the tip nmenber 52 fits
within the alternating raised and | owered sections 62, 64 at the distal end
56 of the shaft 54 creating an interlocking keyed coupling structure. Tliis
allows for a substantial overlap between the tip nenber 52 and the shaft

54. Tl ns al shh alditonso poridirgeat inglrowgd wedrtap bbtutehe theitip meneldp 62 aPthanichft He shaf t
54. In addition to providing a coupling structure, the geonetry enployed in
accor dafeexihdidd arbRS2 pf B8 GRt ehdedithOtp PleeBtdesrgfapatédotorsdpaathest rengt h
characteristics. Controlled insertion of the shaft 54 within the tip nmenber
52 i s fagidd A} @dnbiye td26nd Eﬁﬁmth@tga mBabseeN 14 hex, ficlcsitengblarhé saftagehe tip
menber 52 and the abutnment nenbers 60 of the landing area 58. As the rip
nmenber adyih & 4 ASRELLALANRAI Qfivdiest BlihRBHhe GuRt sirhee SMAE thaddmehhie shetrssed
sections 84 between the extension arns 82 of the tip nenber 52 cone into

Co nt aCf[ ra\fgeg oJUSﬁWéf' tH@sﬁaﬂ%&ﬁ 5@;1‘6 sihﬂl@rl@@?&@@ﬁﬁwﬂ&?’@@hﬁhﬁQthQull)JtdEitiSHyt he
insertion of the rip nmenber 52. Insertion of the tip nenber 52 over the

di st al Q&F%ﬁogldﬁ tﬁch(gaﬁagfa%ngé%hé éq}%l’g(()l#fpc%rof GQ r%{é’%’r%g rBQétz th@ _Fhﬁggfﬁ&g tl%i anet er

section a e i nner surface the ri e reduced

O et s S B R 0 YRR SERES RO ST RIERRAE e

58 of t Hl% u?)r}ral'gr}lbe?éZ.V\fnttms r\lvagr,genicreilyp ta}ga‘:f‘gg) S%.I;faCSeZlé ac@usevesé'l ;g:tQPle lgeggd grigggte?'rllen? jgl%t
formed between the tip member 52 and the shaft 54. This also provides for added resistance and
strength against torsional loads.

Because the first end 74 of the tip member 52 extends different lengths (that is, the first end

74 of the tip member 52 is provided with a series of extension arms 82) to fit within the raised and
lowered sections 62, 64 of the shaft member 54, pressure created by the interaction between seal
members and the tip member 52 is substantially reduced. In particular, the seal member is not
simultaneously confronted with the joint between the tip member 52 and the shaft 54, but rather is
sequentially confronted with the various engagement joints formed along the interlocking joint
between the tip member 52 and the shaft 54. It is contemplated there could be different numbers of
raised and lowered sections without departing from the spirit of the present invention. For example,
it could be as few as three sections or as many as ten to twelve sections. Itis further contemplated
that a sinusoidal joint could be employed within the spirit of the present invention.

This construction of the present trocar obturator tip eliminates the possibility of the seal

member falling into the groove at the interlocking joint and retarding penetration or extraction.
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56 of the shaft 54 may only extend so far within the rip nenber 52 before
the lip 88 contacts the distal end 56 of the shaft 54 and the shaft 54 may
not be pushed any further. In addition, controlled positioning is achieved
by the mating surfaces at the first end 74 of the rip nmenber 52 which engage
the raised and | owered sections to limt novenent of the tip nmenber 52
relative to the shaft 54. 10 In addition to providing for inproved overl ap
between the tip nenber 52 and the shaft 54, the extension arns 82 at the
first end 74 of the tip nmenber 52 are tapered downwardly as they extend
away fromthe second end 76 of the tip nenber 52. In fact, the extension
arns 82 taper down to a dianeter substantially equivalent to that of the
out er sifdrapeti@lartithemstaf urfaenbethe S4aft Fhed thais@dmpar2ipasntde edal frtve shaf t
menber 54 are simlarly tapered upwardly such that they substantially

COr r espging Bettvidén e aEL B andltodgp b@bese Thi Wbhd@edaf prbtigestthpsdapsikiess 54 at
the point where the faces 86 of the abutnent nenbers 60 are adjacent to the

recessegseghi Aosdde &f fidie. BebSte SMBlehdcifd, a hhe kX iBHIGkacBAl | N this way,
a nicely tapered surface is achieved at the keyed engagenent joint forned

between the Winde MRIPGErrQLenMichRs 1SREDEen 0w M BdRL:3Rd AF QMivdesdf-aboadded
resi stance and strength against torsional |oads. Because the first end 74

of the R MRIR&L: RRAX HENERnELL HLLeRtLSRGL B hibALs ihSnddd bl 8 _end 74
of the tip nmenber 52 is provided Wwth a series of extension arns 82) to fit
w thin ral gpg (o) - I: - - . r_ 54,
pressur glr&glrﬁggd[ogggrby 1t ﬁlglei c‘é’?%&%g?xﬁ%&%&%&ﬁ% F\heg glz;l%n&rrgelﬁ%%]@%%ﬁlgg {lﬁg i p nmenber
52 is s tantially reduced. In particular, the seal nenber is not

He lneg n tlhe %%nde cLIIa S
sinultaneousfy o Fonte€d Wi th the joint between the tip nenber 52 and the
shaft 54, but rather is
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sequentially confronted with the various engagenent joints formed al ong the
interlocking joint between the tip nenber 52 and the shaft 54. It is
contenpl ated there could be different nunbers of raised and | owered
sections without departing fromthe spirit of the present invention. For
exanple, it could be as few as three sections or as nmany as ten to twelve
sections. It is further contenplated that a sinusoidal joint could be

enpl oyed within the spirit of the present invention. This construction of
the present trocar obturator tip elimnates the possibility of the seal
menber falling into the groove at the interlocking joint and retarding
penetration or extraction. 11 Modre particular, the mating surfaces of the
shaft 54&1amest he tip menber 52 prevent the seal from |odgi ng between the
shaft 54 and the tip nenber 52. This construction provides the seal wth as
little a. gapAasocpassirlog cbepfibibg:i Nt 0. Because of tolerancing, a line-to-line
fit is not practical. Wile the preferred enbodi nents have been shown and

descri bed, |;§wﬁnﬁwg§ plehate@ehd N@til hhere is no intent to limt the
i nvention by such disclosure, but rather, is intended to cover an

modi ficationgg ﬁ%nﬁﬂe} erah & GERSkLI Uetdronshalhi & m\eanﬁ)m iRcihdg §9;SE Ldd4 ARd
scope of the invention as defined in the appended cl ai ns. % cl~4NIS 1. A

trocar QQ&HB§E<I conprising: a shaft having a proxi mal end and a di st al
end; a rip nenbér secured to the distal end of the shaft, the tip nenber

including a f heratn tﬁe letafl enid of the shaft includes at least one abutment member and the first end

of the tip member is shaped and dimensioned to receive the abutment member upon assembly of

the tip member upon the distal end of the shaft.

2. The trocar obturator according to claim 1, wherein the distal end of the shaft includes a

plurality of abutment members defining raised and lowered sections about the circumference of the

shaft.

3. The trocar obturator according to claim 2, wherein the first end of the tip member includes
extension arms shaped and dimensioned for positioning with the respective lowered sections

defined by the abutment members along the distal end of the shaft.

4. The trocar obturator according to claim 1, wherein the shaft includes a coupling member

along the distal end thereof for engagement with the tip member.

5. The trocar obturator according to claim 4, wherein the coupling member is a snap coupling

member biased to seat within a recess formed along an inner surface of the tip member.
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a second end; wherein the distal end of the shaft includes at |east one
abut nent nenber and the first end of the tip nenber is shaped and

di rensi oned to receive the abutnment nenber upon assenbly of the tip nenber
upon the distal end of the shaft. |I The trocar obturator according to claim
1, wherein the distal end of the shaft includes a plurality of abutnent
menbers defining raised and | owered sections about the circunference of the
shaft. 3. The trocar obturator according to claim?2, wherein the first end
of the tip nmenber includes extension arns shaped and di mensi oned for
positioning with the respective |owered sections defined by the abutnent
menbers along the distal end of the shaft. 4. The trocar obturator according
to claiml, Whetr&anobtharEhaddrdihfie] ddes, ahaouphd haft ireiddes a pluaiig df kepdi St al
end thereof for engagenment with the rip nmenber. 5. The trocar obturator
accor di sghplifg Gk@abek Hiasddhe k@i FithiiGepOtHivt kddgssAETRRId dlchgahsShag saabkR|df fig dpenber
bi ased to seat within a recess forned along an inner surface of the tip
menber. k3b6. The trocar obturator according to claim5, wherein the shaft
includes a plurality of snap coupling nenbers biased to seat within
respective recesses forned along the inner surface of the tip nenber. 7.
The trocar obturator according to claiml1l, wherein the tip nenber includes

an in nep sur gﬁ{ﬁocal Qbééﬁ'to(\tQC%obﬁng{osélﬂ%ch}ggg%rg& t}tlihli) 1%'@1@1{)& ijlglucfg? %'rmn%gr sqw;éeng

assenbly, an e 1 nner surface”inclu

in which the distal end of the shaft is mounted during assembly, and the inner surface includes an

inwardly directed lip limiting movement of the tip member relative to the shaft.

8. The trocar obturator according to claim 1, wherein a keyed coupling structure links the tip
member to the shaft, and the shaft adjacent the tip member tapers to a surface diameter substantially
coextensive with an outer surface of the tip member and the tip member adjacent the shaft tapers to

a surface diameter substantially coextensive with an outer surface of the shaft.

9. The trocar obturator according to claim 8, wherein the at least one abutment member is

substantially coextensive with the portion of the tip member adjacent the shaft.

10. The trocar obturator according to claim 9, wherein the first end of the tip member includes
extension arms shaped and dimensioned for positioning within respective lowered sections defined
by the at least one abutment member along the distal end of the shaft, and the extension members

are substantially coextensive with the portion of the shaft adjacent the tip member.
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inwardly directed lip limting novenent of the tip nenber relative to the
shaft. 8. The trocar obturator according to claiml, wherein a keyed
coupling structure links the tip nenber to the shaft, and the shaft

adj acent the tip nenber tapers to a surface dianeter substantially
coextensive with an outer surface of the rip nenber and the tip nmenber

adj acent the shaft tapers to a surface dianeter substantially coextensive
with an outer surface of the shaft. 9. The trocar obturator according to
claim8, wherein the at | east one abutnment nenber is substantially
coextensive with the portion of the tip nenber adjacent the shaft. 10. The
trocar obturator according to claim9, wherein the first end of the tip
menber ilhcl udesocaexterisy, oomprid: shaped and di nensi oned for positioning
within respective | owered sections defined by the at |east one abutnent
menber al onga tdear dhrsiudl in@dndd plokienab iaf dnd dablleddi@ndext ensi on nenbers are
substantially coextensive with the portion of the shaft adjacent the tip

nmenber. 14 1%uobrthb cORPRE PHLY pr @R ch$ biNGe trBcdr kARl f6ARBANIA Ad¥Cdultiligng a
proxi mal end and distal end; and a trocar housing coupled to the proxinal

end of 4Re A IBaAIoLAMMh B d Bicaf &BRIYI NG and guiding a trocar obturator
t hrough the trocar cannula; the trocar obturator includes a shaft having a

proxi mal endjang, 2 qunﬁat%%glgfgqes a%gféﬁavﬁ&gga E?ﬂ_aﬁmﬁénd aaYrR tQ bhe, ghstal end

yr,
of the shaft, the tip ne I ncl udi ng irst end and a second ‘end,

wher ei n n%epneoe}tj sleg%rgél 60? tﬂg td.ﬁIeal s%nl‘gieoﬁ}beafhégt,i tlﬁg !:lé %x%glb?jrtlggg(ﬁgé a ﬁfl‘?er?cpa‘ﬁg@%é‘éonﬁe n‘per

and the firs Ip ne S ape mensi oned to recelve
the abUterqE, r\lvthe%ntgee rdistlilip eonrcli o%stgeesr}rltg}t Ync%fdest aQ?east one abutment member and the first end of

the tip member is shaped and dimensioned to receive the abutment member upon assembly of the

tip member upon the distal end of the shaft.

12. The trocar assembly according to claim 11, wherein the distal end of the shaft includes a
plurality of abutment members defining raised and lowered section about the circumference of the

shaft.
13. The trocar assembly according to claim 12, wherein the first end of the tip member includes
extension arms shaped and dimensioned for positioning with the respective lowered sections

defined by the abutment members along the distal end of the shaft.

14. The trocar assembly according to claim 11, wherein the shaft includes a coupling member

along the distal end thereof for engagement with the tip member.
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tip menber upon the distal end of the shaft. 12. The trocar assenbly
according to claim1ll, wherein the distal end of the shaft includes a
plurality of abutment nmenbers defining raised and | owered section about the
circunference of the shaft. 13. The trocar assenbly according to claim 12,
wherein the first end of the tip nenber includes extension arns shaped and
di mensi oned for positioning with the respective |owered sections defined by
t he abutnent nenbers along the distal end of the shaft. 14. The trocar
assenbly according to claim11l, wherein the shaft includes a coupling nenber
along the distal end thereof for engagenent with the tip nenber. 15 15. The
trocar assenbly according to claim 14, wherein the coupling nmenber is a snap
coupl i ng5.mened trddapseemblp aceatingibichin 14 whesasthe toipirg nahnbagis akndpruieeplingur f ace
of the tip nmenber. 16. The trocar assenbly according to claim 15, wherein

t he shatdembeichistd@ s Raddbithidh bdeyss BB aRng 8OWAL SAEFa¥RITRIRS & Beasad to seat
within respective recesses forned along the inner surface of the tip

menber. 17. The trocar assenbly according to claim1l1l, wherein the tip
menber includes an inner surface in which the distal end of the shaft is

mount edqgur i g ASSENBLNbly 8R6:didbeolcBRELH 5 SiHefBLBe SIGH HABS s @plurliVEH by
directed lip limting novenent of the tip nenber relative to the shaft. 18.

The tro - i.ng:.t: i . i i
CRpii ﬁlgﬁp% bi??e(gqg dL0GihA « th@%egk g%es mﬁ@édmcﬁaéi&g%ﬁqe&gﬁyée I

ti .
structure || nenber to aft, and t aft adjacenf the tip
nmenber tapers to a surface diameter substantially

17. The trocar assembly according to claim 11, wherein the tip member includes an inner surface
in which the distal end of the shaft is mounted during assembly, and the inner surface includes an

inwardly directed lip limiting movement of the tip member relative to the shaft.

18. The trocar assembly according to claim 11, wherein a keyed coupling structure links the tip
member to the shaft, and the shaft adjacent the tip member tapers to a surface diameter substantially
coextensive with an outer surface of the tip member and the tip member adjacent the shaft tapers to

a surface diameter substantially coextensive with an outer surface of the shaft.

19. The trocar assembly according to claim 18, wherein the at least one abutment member is

substantially coextensive with the portion of the tip member adjacent the shaft.
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coextensive with an outer surface of the tip nenber and the tip nmenber

adj acent the shaft tapers to a surface dianeter substantially coextensive
with an outer surface of the shaft. 19. The trocar assenbly according to
claim 18, wherein the at |east one abutnment menber is substantially
coextensive with the portion of the tip nmenber adjacent the shaft. 16 20.
The trocar assenbly according to claim 19, wherein the first end of the tip
menber includes extension arns shaped and di nensi oned for positioning
within respective |owered sections defined by the at |east one abutnent
menber al ong the distal end of the shaft, and the extension nenbers are
substantially coextensive with the portion of the shaft adjacent the tip
menber. 27 The trocar assembly according to claim 19, wherein the first end of the tip member includes

extension arms shaped and dimensioned for positioning within respective lowered sections defined
by the at least one abutment member along the distal end of the shaft, and the extension members

are substantially coextensive with the portion of the shaft adjacent the tip member.
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