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

I nvention The invention relates to trocars. Mirre 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 nmgjor 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 canwbOPARTBAHIET AGSEMBILYhe 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 proximl end of the trocar obturator, the sharp point of the trocar
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as an access ‘gmggay cavity. The proximal end portion of the trocar
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| 2. Desctiption of the Prior Art
A trocar assembly is 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 surgety 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
i 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 petforation 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obturator is withdrawn, leaving the trocar cannula as an access way to the body cavity.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 intetior lumen

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



axially extends into and is withdrawmn 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. 1In
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

assenbly of the . .tip and passage.through the s S ' ed _kn
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first end anduaresigrsAdRswatorThe digfabeds devpped forPABESHATUER MG 'aHRE S | east
one abutnent nenber and the first end of the tip nmenber is shaped and
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i nvent i alstirbingtievsedessamblicead cobtgratioronytiestog mhe ineertfinsang extregiign gpfocetie shaf t
includes a plurality of abutnment menbers defining raised and | owered section
about tiheddiiiss pabedrets eorsfruddoss s gérerally difficult to manufacture and assemble. As such,

( 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

i,
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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 is 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 mensioned 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. is yet a further object of the present
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shaft includes a plurality of snap coupling members biased to seat within respective recesses formed
along the inner surface of the tip member.

It 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.

Itis 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 pottion of the tip member adjacent
the shaft.

It is also an object of the present invention to provide a ttocar 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
descri ptjon e i i i t.] i obdodhawihes, Which
et 1 or t o e e A N B
DRAW NGS Figure 1 is a.perspective vi.ew of r b rdance
W th the Brebanr Ty EnE i e AL AL Bubi AL REORR A IRaRERZE IR
assenbly sho in Figure 1. Figure 3 is a detailed expl oded vie f .the
trocar oﬁ’(aﬁra\é’vgdi’e ‘E’ﬁtﬁlglonl*—q?eé%ﬁe s %° f‘gjsgn%aiﬁg%mseé’gf’? %’ﬁ%ﬁ’e\ﬂoéwnacfféiﬁegéﬁaﬁeadlla‘feﬁte 4- 4
in Figure 2. Figures 5 6, 7 and 8 are various views of the tip disclosed in
accor dan®é tRi%gPRhe present i nvention.

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 metely exemplary of the invention, which
may be embodied in various forms. Thetefore, 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 att 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 enmbodied in various fornms. 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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Pat ent Application Serial No. 10/943, 215, entitled "MILTI - ANGLED Dg%KBILL
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ref erence. However, those skilled in the art will appreciate the present
trocar othegpigt efrtherpsesdneinysetboni th a vari ety of trocar assenblies w thout
departing from the spirit of the present invention. Briefly, the trocar
cannul a 12 deRéfeeisg anFigneet iob, thamemnr 48entdy 1 hgenamlppelndeiastarhs engulpdt.ri on
¢ trocar obturator 14, and a trocar housing (ot handle) 16. For example, the present trocar obturator
\‘ is designed fot 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 déﬁnes 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
L portion 26 that defines an opening 28. The opening 28 is provided with a proximal seal assembly 30
constructed in 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 trocat 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 detal
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 formng 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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As is well

the duckbill seal assembly 32 and the opening 28 of the trocar housing 16. An obturator handle 48

is 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 mannet, is formed at the distal end 50 thereof. As is 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 extetior 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
C embodiment of the present invention will now be desctibed 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 patticulatly, 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 hereby 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 enbodiment of the present invention will now be described in
greater detail. The trocar obturator 14 generally includes a proxinal end
46 to which a handle 48 is secured. The trocar obturator 14 further
includes a distal end 50 including a tip nmenber 52 formng the focus of the
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the shaft 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 obtutator 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 coting are eliminated. As those
skilled in the art will certainly appreciate, coring refets 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. Coting has



the shaft 54, the tip nenber 52 may be fornmed in a different color than the
shaft 54, providing for enhanced visualization of the tip 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 tip nenber 52 is snapped onto the shaft 54. As wll be

appreci ated based upon the follow ng disclosure, the snap connection
between the shaft 54 and the tip nmenber 52 eases assenbly and ultimtely
results in a stronger connection than found in prior art tip constructions.
The snap connection, in conjunction with the increased overlap |ength
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stronger join between the tip nenber 52 and the shaft 54. By providing a
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to produce Coring has previously been difficult to achieve and is rather
expensi \ﬁefed@tt“ﬁén‘fé%hﬁffq ‘i‘é‘ﬁé‘fm%ﬁl‘}ftoffs inthe tooling increase nold
conpl exity and mai ntenance. The present invention si r’%ﬁl fies the coring
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menber in accordance with the present invention, the sanme shaft maybe
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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 prefetred
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 membets
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 hetein in
accordance with a preferred embodiment of the present invention, the snap coupling members may

be positioned at other locations along the landing atea 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 wupon 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 abutpent menbers 60.are i rst .and cqQn ilie i nap
Coupl | ng HETo e Rl e e a0 e eSS RS LGP ik AR
present .invention, .the.spap couypling menhers. 68.are positioned . between the
DUt mentEHERD b P R Ch g B Gt REG REP T S S (g, t he
snap coupling nenbers 68 sit within respective recesses 70 forned al ong the
tip ipor SXN arhsHEs, f OB Of BPFISE i @aarounlpg BRGPRdD APkt eristics. Wil e
the position of the snap coupling nmenbers is disclosed herein in accordance
with a pref erlpescosdrseriiivenpresirred smbpdigsanet thaperaf Biycntioneths s2ap ©BRIERI ng
menbers may be positioned at other |ocations along the |anding area and
di f f er enhembrrbet e psitamap oc onpbsita gidesrad irdrrdirgare®d for ovdagerenpivth opposed
departing fromthe spirit of the present invention. Wile a 8 specific
coupl i ngwalk pligik vipendnsbed b3 op@spareimanadclar tamembey 2tover the bhdmgedta d8bddivitent of
t he present

i be discussed 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 ip 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.
Howevert, 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 wthin recesses 70 forned al ong the inner
wal |l 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 372, sHeh 4 Redc &ﬁ&%ythgqmdiaﬂa @o“ce@éats@gon%ﬁ,mtdb@ncrd%ﬁ%é@o%nz&ta;enw!@isch

time they expand wthin the recesses 70 securely coupling the tip nmenber 52

to the Ség)aéft EheSdés'tal \ﬁ/g& gb 548 %l’glfttﬁ?r. ﬁoge E%ﬁcﬁﬁr@l@ﬁrégﬁd 74 oij e %ﬁl\%%%%%tlg al l'y

el ongat ed 'nenber having a firs antd a second en a centra
aperture 78 ext.endi ng therethrou Bg The .rip.menber 52 - includes an inner
Ur T ace MO SRMEN STl SUrTae 6 R0 S hRar e reats trhRet BF it
series of recesses 70 shaped and(%j nsi oped fo ngagenment wth e. snap
coupl | ngPFrBREETLBA" B IPHECT St G Drdetireorta AL ON O g 4808 *then
the tip nenber 52 is slid over the shaft 54, the snap couplin%_ne ers 68
are at fthe &p mempar W 5 pithisdhe derranag 1spd prhiparred seopprpd Phertaodie end Pvever |
when the snap coupling nenbers 68 are aligned with the recesses 70, the snap
coupl i neef theshb 54 coginpandpidrletkingdreriidycoppling strhguice dbis $Baws7or 8 8fstaeta) coupl i ng
the tip menber 52 to the distal end 56 of the shaft 54. The extended
i nter f acerebigt weerentthetip mpmirerifend iz dal S¢hEhidklse dlowe ek 1861 digntlet hlaftip 54 i s
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 insettion 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 additdon, 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 within 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 this way, the first end 74 of the tip nenber 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. This
allows for a substanti al overlap between the tip nenber 52 and the shaft

54. Thi I e ' haf t
54 In addit{BR %V*%P AR AR kR 1 B ﬁ*e%ggﬁ%e?@yﬁ%%pf Sed i

accor dan%a gz\[{\%n%@)n s Eﬁ: E%Fn{;&st en\é%Qtolf i t%frr?%/nli;ltge? %gﬁe,?%%%‘d o rn%v'a? 3has tﬁt rength

char act & i ASertr ofy |p menber

52 is facilitate the in ion._ betwe rst end 74 the tip
merber SRR BIUHENE HATREr Sog8 T Ehe B 5%%%?1%7@“53@&?% tip
menber 52 is inserted over the distal end 56 of the shaft 54, th recessed
sect i onglowa to pdtipseh syhieneally saaraet & et gzhoputeriariaseptanthaft eemienad Thet o
contact with respective faces 86 of the abutnment nenbers 60 to limt the
i nsert i orsesfportnms 62 pf thershaft msmben Ygee findalydtpergdarriapllnenb eiat Spy shstantale

distal end 66 of the shaft 54 is further controlled by a reduced dianeter
sect i on catreapgnd trethi diasetes eloh@the oper edrfachef the gp metriber 562, thapant whinctd
di aneter section defines an inwardly directed |ip 88 which engages the
di stal tfaqes 86ofrhe bhemstahtmbeds 6are adjident to thdrecdssslarttionn 866f thhérst amtidng ar ea
58 ‘of the shaft 54 within the tip nenber 52. As such, the distal end
the tip member 52. In this way, a nicely tapered surface is achieved at the keyed engagement joint
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. Itis 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 spitit 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 tip 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 tip 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 nmenber 52. In fact, the extension
arns 82 taper down to a dianeter substantially equivalent to that of the
outer syrface .of the shaft nber, 54. e ,ral.sed portions of .the shaft
renber - Si P ian S nPliR LuBRORS huoar Mg RSB RSP IR 88 B Ry

correspond.tq the dia al ong the outer.surface of the ti nber 54 at
Che por st en e i 8L «BLOB o b if Rt RaRGEPS PHOTS? B AR ACBME to ¢ he
recessed sections 84 of the first end 74 of the %jp menber 52. In this way,
a nicel 3‘@%‘@? SYPREPIeAR 8t 8- g aftolgrancing AdmyealiBn §Hig BAEMECYHi nt  f or ned
between the tip nenber 52 and the shaft 54. This also provides for added
resi stance andhiledhs atsird aghedisents srihsprmthorsaae demabesh i avill heugdepsiqoddhey 74
of the tip menber 52 extends different lengths (that is, the first end 74
of the tthese iyewivetent3o lijngs the wvérdied binisedh disclogyr.dat pfthesys mtesidothtosqover 22) to fit
within the raised and |owered sections 62, 64 of the shaft nenber 54,

pr essur englifgated aby altdieate ndnetracionofilline twivberths spadit andeadperos tienavenhen isi p menber
52 is substantially reduced. In particular, the seal nenber is not

si pul t ariefneslliy tecppérciad edinwi t h the joi nt between the tip nmenber 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 nany 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 Mre particular, the nmating surfaces of the
shaf t Silgﬂgﬁﬁhe tip nenber 52 prevent the seal from | odging between the
shaft 5 the tip nenber 52. This construction provides the seal with as
little a gap .as possible to fit into. Because of tolerancing, a line-to-line
fit is nbt prdEIPeRr2 W CEPENES pref erred enbodi ments have been shown and
described, it will be understood that there is no intent tolimt the
i nvention by *skéhhaging@pssiird copapd  deend i s i ntended to cover all
modi fications and alternate constructions falling within the spirit and
scope of theajipyambepsrenrsd tafdk dnaleidpittheshappbntie shegibss ingludinga @sppadindy, A
trocar obturator, conprising: a shaft having a proxi mal end and a distal
end; a tisprom@pbbr secured to the distal end of the shaft, the tip nenber
including a first end and

wherein the distal end of the shaft includes on an exterior periphery thereof, away from the

distal end of the shaft, at least one abutment member and the first end of the tip member 1s shaped
and dimensioned to receive the abutment member in a manner to provide a smooth surface
transition from the exterior petiphery of the distal end of the shaft to the first end of the tip member

upon assembly of the tip member upon the distal end of the shaft.

2. The trocat 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.
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a second end; wherein the distal end of the shaft includes on an exterior
peri phery thereof, away fromthe distal end of the shaft, at |east one

abut ment menber and the first end of the tip nenber is shaped and

di rensioned to receive the abutnment nenber in a manner to provide a snooth
surface transition fromthe exterior periphery of the distal end of the
shaft to the first end of the tip nenber upon assenbly of the tip nenber
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 abutnent
menbers defining raised and | owered sections about the circunference of the
shaft. 3. The trocar obturator according to claim2, wherein the first end
of the ip udes e tens on  ar,ns ape di,mensi oned f

U LRI AR e TR D1y Ll gl R
menbers_al ong.the dlsta end of the shaft. 4. The trocar obturator accordi ng
to clai fﬁfl“fber%ﬁéerdeﬁoﬁe”ttﬁ’ét £ (PR B BRRFS H@PQ%&P meltig the distal
end t hereof for engagenent with the tip nenber. The trocar obturator
accor dithg t o' heltEicH PlurpiRerEPiitae C@%awhff@wrr@ﬁ%@rﬁ iﬂgluéessarpéﬁbm%afﬂﬁaﬂg menber
bi ased to seat wthin a recess forned along an inner surface of the tip
nenber . cogplinpiraerpheschipsed b terayighin sepesHe fseestes farmail mong theierssisvrfachelf $R&Pt
includes a plurality of snap coupling nmenbers biased to seat within

r espectigeberecesses fornmed along the inner surface of the tip nenber.

7. The trocat obturator according to claim 1, 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.

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 sutface of the shaft.

9. The trocar obturator according to claim 8, wherein the at least one abutment member 1s

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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7. The trocar obturator according to claim1, wherein the tip nenber
i ncludes an inner surface in which the distal end of the shaft is nounted
during assenbly, and the inner surface includes an inwardly directed lip
limting novenent of the tip nmenber relative to the shaft. S. The trocar
obturator according to claim11, wherein a keyed coupling structure |inks the
tip nenber to the shaft, and the shaft adjacent the tip nenber tapers to a
surface diameter substantially coextensive with an outer surface of the tip
menber and the tip nmenber adjacent 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 abutnent nenber is
substani%al#% coext en ive with the portion of the tip nmenber adjacent the
shaft. 10. ThEEYSEEP EntUMEYS# according to claim 9, wherein the first end
of the tip nenber includes. extension arps shaped and di nensi oned for
posi ti oni ng %F?ﬁfﬁmPgéﬁgﬁpF@éf¥%ﬂ@@éﬂd§% PO ned by the at |east one
abut mrent nmenber along the distal end of the shaft, and the extension nenbers
are subst ant? BPyhesERceride UF PIRTERECTGHITIORCGE CArHB2 SPraptelvaRt 28E €HEI%Ehe ti p
menber. 14 11. A trocar assenbly, conprising; a trocar cannula including a
proxi mat tregd ol teliteroggh dadrocvdnala r ocar housi ng coupl ed to the proxi nal
end of the trocar cannula for receiving and guiding a trocar obturator
t hrough t he the goear obaumated iagludene trocar obturator includes a shaft having a
proxi mal end and a distal end, and

a shaft having a proximal end and a distal end, and

a tip member secured to the distal end of the shaft, the tip member including a first end and
a second end,

wherein the distal end of the shaft includes on an exterior periphery thereof, away from the
distal end of the shaft, at least one abutment member and the first end of the tip member is shaped
and dimensioned to receive the abutment member so as to provide a smooth surface transition from
the exterior periphery of the distal end of the shaft to the first end of the tip 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.
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a tip nenber secured to the distal end of the shaft, the tip nenber
including a first end and a second end, wherein the distal end of the shaft
i ncl udes on an exterior periphery thereof, away fromthe distal end of the
shaft, at |east one abutnment nenber and the first end of the tip menber is
shaped and di nensioned to receive the abutnent nenber so as to provide a
snooth surface transition from the exterior periphery of the distal end of
the shaft to the first end of the tip nmenber upon assenbly of the tip
menber upon the distal end of the shaft. 12. The trocar assenbly according
to claim1l, wherein the distal end of the shaft includes a plurality of
abut nent nenbers defining raised and | owered section about the circunference
OT the 14$.haf”h{e tg'o%' L aIsQ?nbtl F A8 335 € glpnl vl %ﬁgrgiglq}lengm%t?nc% al 2r1ncél' lin thner &L t he
first end of the ?lp menber 1 nel udeés — extension arns s ape and di mensi oned
for posiitioning with the respective |owered sections defined by the
abutned?“ﬁﬁﬁ%gg%l%?6ﬁﬁe%ﬁ%“ﬁ$§Fanﬁﬁﬁlt UPﬁgngﬁﬁft. 15 14. The trocar
assenbly according to claim11l, wherein the shaft includes a coupling nmenber
al ong the distal end thereof for engagenent with the up nenber. 15. The
trocar assenbly according to claim214, wherein the coupling nmenber is a snap
coupl i nfp- neriserocki et weading e I wheisadbscqupkppacabanye EHP Conbine
surface of the tip nmenber, 16. The trocar assenbly according to clai m15,
wher ei nmehberdiradd tojsprs it rgcqab {orakd tlyngyn igprapurfasowpthieriy mespltyer s bi ased to
seat within respective recesses fornmed along the inner surface of the tip

16. The trocar assembly according to claim 15, 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.

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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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
nount ed during assenbly, and the inner surface includes an inwardly
directed lip limting novenent of the tip nmenber relative to the shaft. 18.
The trocar assenbly according to claim 11, wherein a keyed coupling
structure links the tip nenber to the shaft, and the shaft adjacent the tip
menber tapers to a surface dianmeter substantially coextensive with an outer
surface of the tip nenber and the tip nenber adjacent the shaft tapers to a
surface dianmeter substantially coextensive with an outer surface of the
shaft. 19. The trocar assenbly according to claim 18, wherein the at |east
one abu nt er.d S tantia o] ngi i Lon t he
s R et N N o T g
19, mherginithe fH{SH1e%91°f thq$fi% ngnber kncludes exte sion a (fhaped
and di nensi Ched™t BrP P t 1 BHITIG WY RPATeEp et T FéPiOner &4 s 8¢t P Ons "8&t i ned
by the at |east one abutnment nenber along the distal d of the shaft, and
Che ext BhETFGRHERBAS Y EegSELAM PAFFY Yk Cerier e it I BEFEVER of ¢ he
shaft adjacent the tip nenber. 17 . ,

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