ANGLED CONNECTI ON FOR BULLET TI P TO BULLET SHAFT BACKGROUND OF THE | NVENTI ON
1. Field of the Invention The invention relates to trocars. Mre
particularly, the invention relates to an obturator tip assenbly for a
trocar. 2. Description of the Prior Art A trocar assenbly is a surgica
instrunment used to gain access to a body cavity. A trocar assenbly
generally conprises two maj or conponents, a trocar sleeve, conposed of a
trocar housing and a trocar cannula, and a trocar obturator. The trocar
cannul a, having the trocar obturator insetted therethrough, is directed
through the skin to access a body cavity. Once the body cavity is accessed,
| aparoscopic or arthroscopi c surgery and endoscopi ¢ procedures nay be
performed. In ANIELEDCORNECIION RORSEUNLLETTEIFITS BUI@IET SHAHTE trocar
cannula is placed against the skin that has been previously cut with a

scal pel. The trocar obturator is then used to penetrate the skin and access
the body cavity. By appl yiRgRI&SSNiForIGIMevEREEMEXI mal end of the trocar
obturator, the sharp point of the trocar obfurator 1s forced through the
skin until iﬁmﬁ?&ﬁkﬁn&QEoQOdy cavity. The trocar cannula is inserted
through the perforation made by the trocar obturator and the trocar

obt ur at or | ST\M i%\bedn'iigr\{\@élatlsetg‘\{rl rc]zgs.t oret ra?%@‘{a Ic%l?er}Hxlfeaﬁdg‘g e A5GE %gtt'uy\'ﬁgr o the
body cavity. e proxinal” end portron o fre "t5ocar cannul a’i's yplcglly
joined to a trocar housing that defines a chanber having an open distal end
portion®¥ a%%%ﬁﬂﬁ?fﬁtion with the interior lumen defined by the trocar
cannul a. A trocar obturator, or other elongated surgical instrunents or
tools, axially extends into and is withdrawn fromthe trocar cannul a

t hrough _t he Broxinal end _portion of
2. escription 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 trocat 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 intetior lumen
defined by the trocar cannula. A trocar obturator, or other elongated surgical instruments or tools,

axially extends into and is withdrawn from the trocar cannula through the proximal end portion of



t he chanber defined by the trocar housing. Current trocar obturators have

di stal ends designed for passage through the various seal assenblies

enpl oyed in trocars. The distal ends, or tips, of current trocar obturators
are prone to 1 disturbing the seal assenblies and consequently conplicating
the insertion and extraction process. In addition, prior art tip
construction are generally difficult to manufacture 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
provides a trocar obturator tip construction obviating the shortcom ngs by
providing structure permtting ready assenbly of the tip and passage

t hr oughthelrbarsipaldemsddybhd ®scachplsoged i n trocar sl eeves. SUMVARY OF THE
INVENTION It is, therefore, an object of the present invention to provide a
trocar obt ur @teent avirpgtaatosthadd diwhltehdadepigned fompaseigd thraughi tht edricengkal and an
outer surface. The trocar obturator further includes a tip nenber secured
to the disahidlles enplopdd ih i cahafie diskliendy, pr indturdematdidesbrarafory ¢ peadtand a
second end, as well as an outer surflace. A coupling structure links the tip

nmenber tRnthe, $Badatl assdhiRicehdl ddASequahiBicbmpijaagent idsheioh hid BRABEIH frapels to a
surface dianeter substantially coextensive with the outer surface of the

tip nempesadad tAe bidp OBRIRCHORHE 3GRMIy ifecuihatant BREFSint Qs8B! A3G&H, 2
di aneter substantially coextensive with the outer surface of the shaft. It
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wherein at |least a Bortlon of the shaft adjacent the tip nenber includes at
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di mensi oned to recelve but ment er upon assenbly

obviating the shortcomings 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 having a
shaft with a proximal end, a distal end, and an outer surface. The trocar obturator further includes a
dp member secured to the distal end of the shaft. The tip member includes a first end and a second
end, as well as an outer surface. A coupling structure links the tip member to the shaft, wherein 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 shatft.

It is also an object of the present invention to provide a trocar obturator wherein at least a
portion of the shaft adjacent the tip member 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. The abutment member is also substantially

coextensive with the adjacent portions of the tip member.



of the tip nmenber upon the distal end of the shaft. The abutnment nmenber is
al so substantially coextensive with the adjacent portions of the tip
menber. 2 It is also another object of the present invention to provide a
trocar obturator wherein the distal end of the shaft includes a plurality
of abutment nenbers defining raised and | owered sections about the
circunference of the shaft. The abutnent nenbers are substantially
coextensive with the adjacent portions of the tip menber. It is a further
obj ect of the present invention to provide a trocar obturator wherein the
first end of the tip nenber includes extension arns shaped and di nensi oned
for positioning wth the respective |owered sections defined by the

abut ment nmenher dsoadnothgr dihject dt gie lesemdnvehtddre shadd a rddaeobtext@rdieain tenber s
are substantially coextensive with the adjacent portions of the shaft. It is
anot her diefaj @@ltof @fe shhfe irRfudseblutalty & hih @iedtOnddiRYd dEnidgdiQdand HietdatQions
wherein the shaft includes a coupling nenber along the distal end thereof
for engagrreRtcivhd RréhheofthO sHIBMIBE abdtnehSnotBler 2ROt R an Oy @64x:@kive HEh plceSENt
invention to provide a trocar obturator wherein the coupling nenber is a

snap cogmgkggxgggggq&Quﬁgggng@ seat within a recess forned al ong an inner
surface of the tip nenber. is also an object of the present invention to
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coupling nmenbers to seat wthin respective recesses fornmed along the
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extension members are substantially coextensive with the adjacent portions of the shaft.

It is another object of the present invention to provide a trocar obturator wherein the shaft
includes a coupling member along the distal end thereof for engagement with the tip member.

It is yet another object of the present invention to provide a trocar obturator wherein the
coupling member is a snap coupling member biased to seat within a recess formed along an inner
surface of the tip member.

It is also an 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.

It is still a further 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 another object of the present invention to provide a trocar obturator wherein the distal

end of the shaft includes at least one abutment member and the first end of the tip member is



assenbly, and the inner surface includes an inwardly directed lip limting
novenment of the tip nenber relative to the shaft. It is another object of
the present invention to provide a trocar obturator wherein the distal end
of the shaft includes at |east one abutnment menber and the first end of the
tip nenber is 3 shaped and di nensioned to receive the abutnment nenber upon
assenbly of the tip nenber upon the distal end of the shaft. It is also
anot her object of the present invention to provide a trocar obturator
wherein the tip nenber includes an inner surface in which the distal end of
the shaft is nmounted during assenbly, and the inner surface includes an
inwardly directed lip limting novenent of the tip nenber relative to the
shaft. $Hapédsandtdithénsmned toerecadlz) teeibuahertt menpreeggmt asiembinefi tbatip oempbevipde a
trocar obturator wherein the coupling structure is a keyed coupling

st ruct uge dis€d berofah @afts and advant ages of the present invention will becone
apparent fromthe follow ng detailed description when viewed in conjunction
with the accriandkhb@edsHw BPthe pWaig hves@in b @edecardaat sbrerhediheRt Ge of the
i nvention. BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a perspective view

of a trQeeAlemBSSEMUY 2h hndLf&LHEAARGHIW thhditHRnRIE 8RRhatt RVERLtQNuringT gure 2 i's
an expl oded view of the trocar assembly shown in Figure 1. Figure 3 is a

det ai | eghsexp| qg@q,e\{ﬁr%ws&facz PehECsahw 28l uﬁ@&&rhpt lieRiting FloG&h&t 4f IS @ Cr 0SS
sectional view along t line 4-4 in Figure 2.

member relative to the shaft.

[t is still another object of the present invention to provide a trocar obturator wherein the
coupling structure is a keyed coupling structure.

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 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



Figures 5, 6, 7 and 8 are various views of the tip disclosed in accordance
with the present invention. DESCRI PTI ON OF THE PREFERRED EMBODI MENT The
detail ed enbodi nent of the present invention is disclosed herein. It should
be 4 understood, however, that the disclosed enbodinent 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 nake and/or use the invention. Atip structure 11 for a trocar
obturator 14 is disclosed. The tip structure 11 provides for inproved
operation of the trocar obturator 14 as it is passed through the trocar
cannul avi&rand, htwoearthan guslistlpsdbemislindno senaily Eteagplimof the irentian), Which
certainly appreciate, the concepts underlying the present invention nay be
app! i edntagbaembsdiet iy vafiodsfaear Thbietirgtlor destls distloned Semintdrondt tdépandrpregdf r om
the spirit of the present nvention. Referring to Figures 1 to 5, the trocar
assenbl ys lixﬂit@l@bl&l’rﬂelr&ly ad the bakthefr dhe lchidisaihd aanbaslsadorli2aching dne ckifidd i6 icraioor 14,
and a trocar housing (or handle) 16. For exanple, the present trocar

obt ur at @ makeSandesi @oed ifehasse W th a trocar assenbly such as that disclosed
in US Patent Application Serial No. 10/943, 215, entitled "MJILTI- ANGLED

DUCKBI LL SEAL ASSEMBLEY 1 fof 4 168+ SEREEIRNS disclofed. 20Q4ip k@l 115rbheQrpor at ed

herein by reference. However, those skilled in the art will appreciate the

present .t rocar, QbGLUE 8f Bk TRY BeirHSeH WitiDpAsdahiothY aRfirdiQGARABSEID! i es
W t hout departing from

trocar housing 16. As those skilled in the art will certainly appreciate, the concepts underlying the
present invention may be applied to a variety of trocar obturator structures without departing from
the spirit of the present invention.

Referring to Figures 1 to 5, the trocar assembly 10 generally includes a trocar cannula 12, a
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 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



the spirit of the present invention. Briefly, the trocar cannula 12 defi nes
an interior lunen 18 having an open distal end portion 20 and an open
proxi mal end portion 22. The proximl end portion 22 extends into and is
mounted in the distal end portion 24 of trocar housing 16. The trocar
housi ng 16 has an open proximal end portion 26 that defines an opening 28.
The opening 28 is provided with a proxi mal seal assenbly 30 constructed in
accordance with the present invention and described in detail hereinbel ow
The opening 28 is further provided with a duckbill seal assenbly 32

positi oned beneath the proximal seal 5 assenbly 28. While the present seal
assenbly is disclosed as a proximl seal assenbly formng part of a dual
seal i ng asysblg2p. Whide pregsentt ssdascablyendicosehys ayeoxitnial sed@ckemblygdosningipat seal
system wi thout departing fromthe spirit of the present invention. In
gener al of & bexl taagysteinedv @redehtisal eeampisis ety bé udliztd doatinghawriiulderd ZitAnd a
trocar housing 16. The trocar housing 16 includes a first housing nenber 36
and a sdemmhelteiss iHegpie BD@E palent ilehdtaigh, the housing 16 is disclosed as
two conponents in accordance with a preferred enbodinment of the present

i nvention, itnjScGDMamhalRde 1N3toRpsSidof £1:6QFBARENT2GAYL dobe huS@g 16w t hout
departing fromthe spirit of the present invention. The two-conponent
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aids in renoval of "specinens. The trocar obturator 14 is Slidable in and
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housi ng 16 the trocar cannul a the proxi mal “seal assenbly 30,
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An obturator handl IS provide he proxi of the trocar
obt ur at %th%ﬁ cl%gzgtir?‘g g(')%qge S E‘nc%tof %hheopvr\p fit ir\{\{beln (I;]n. ' Phe two-component housing in

accordance with a preferred embodiment of the present invention, aids in removal of specimens.

The trocar obturator 14 is slidable in and removable from within the trocar cannula 12 and is
inserted into the trocar 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 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. 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 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



actuated via a lever 47 in a conventional manner, is fornmed at the distal
end 50 thereof. As is well known in the art, the proxinmal seal assenbly 30
cooperates with the exterior of the instrunments (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 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 enbodinent 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

f ur t her diseleduerd dtveeeditlst &istalend 56 @nd the perdid ead #6 of the frbear oburdton i ingshaffe f ocus
of the present 6 disclosure, Between the distal end 50 and the proxinml end
46 of t héthar omarctotht tp atcorbel 82 iosthahshlf43. 54 that connects the tip menber 52
to the handle 48. In accordance with a preferred enbodi nent, the trocar

obt ur at or 14Id &ca@dpek yidnocfatrel emiMdireenpahd ircaal abvtuyarortides 4 pdparboadt.ur at or 14
is predom nantly polycarbonatc -with additives added to particular
conponeitdse pDtficudd] thé @bak obtubitedCiatii pradorklnirtiygoBtatboddiewitidlidvat sdddsed i n
accordance with the present invention are conventional and those skilled in
the art pkildlardBRpecdndl Br idi@ionyiatbQugon. NALGLIE] Ge MAYerRE usiad aotdAaet with
departing fromthe spirit of the present invention, Wth particul ar
referengg ﬁr&eﬁth@veq{i&{ Ak c&dn@habindtiiGe kEBGRE 1QLEUGBLPHredife tiA@arldup Menmber 52
is secured to the shaft 54 along a joint providing a long interface between

the tip REREMapBe ARH WifdiBur &Eﬁfﬁlﬁg Blm d0&idiQRYRI bk RREREAGEn Pr OVi des nore
strength to prevent bendi ng and ‘excessive deflection due to side |oading.
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relative to

secured to the shaft 54 along a joint providing a long interface between the tip member 52 and the
shaft 54. The longer interface provides more strength to prevent bending and excessive deflection
due to side loading. In addition, by providing a tip member 52 which is distinctly formed relative to
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 obturator designs made from plastics.

The tp 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



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
obtuxator 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 up constructions.
The snap connection, in conjunction with the increased overlap |ength

bet ween fdrkeriighefthe bdcaapistutae and kqling sHuerffs52 achies ubtig draelifueated. ead those of a
stronger joint between the tip nenber 52 and the shaft 54. By providing a
tip mendelted 32 the Artadlt odraaiCeprdciake, tdihgpRéfes ent stepitedt inderiod heidng [goteess need 7
for coring of the trocar obturator and tooling shutoffs to achieve coring
are el i mhoplead: ipmeBOSE is Sdphiateebnh thetsheft 8¢ duritglnholdieg.t By mbin@bh eled shtife,
coring refers to a step in the injection nolding process. The present tip

menber 52addhsée ﬁfeﬁi_b@r fx Qb aﬁalﬂ;‘a&)tm&ﬂerqy lehdhOhrTEHs i ﬂ?b@broﬁ)ée nﬁlﬁhr@)ﬁb(ﬁ h the
shaft 54 and the tip nenber 52 as two separate conponents, each are easier
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utilize ot h I gns y securing a erent tip

member }ngexgu%% t éagzlemesshafft miaybe utilized for both 11mm and 12mm designs by simply securing a

different tip member to the same shaft.

Referring to Figures 3 and 4, the distal end 56 of the shaft 54 includes a landing area 58
upon which the tip member 52 is mounted. The landing area 58 is formed with a series of
circumferentially 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



Referring to Figures 3 and 4, the distal end 56 of the shaft 54 includes a

| andi ng area 58 wupon which the rip nenber 52 is nounted. The | andi ng area
58 is formed with a series of <circurriferendafly oriented abutnent nenbers
60. The rai sed abutnment nmenbers 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
menbers 60 are spaced Ctomthe distal tip 66 of the shaft 54 to create and
define the | anding area 58 upon which the rip nmenber 52 is nounted for
assenbly of the present trocar obturator 14. Adjacent the raised and | owered
sections 62, 64 defined by the abutnent nenbers 60 are first and second
resi | i emtdngthlyharsedrisinapWbibubk pogtionesfisiey s126 8oupling eewbrd ardieloagd lherein pr ef er r ed
enbodi mrent of the present invention, the snap coupling nmenbers 68 are

posi t i onedrdastewdein prherredbrabedmentd mirgrresetidnamdod, hige ghap talplihg metibersinay he
shaft 54. In this way, the snap coupling nenbers 68 sit wthin respective
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strength characteristics, Wile the position of the snap coupling nenbers is
di scl osedmbess &laf bt Provafe8 AiUBNCR ptihd)fr8mRkEIpaitIoe theqbesl ifestionf Whhea present

i nvention, the snap coupling nenbers nay be positioned at other |ocations
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preferred enbodln%nt of the present”™ invention, it may be varied w thout

depar ti 09cd BODLLNEHARE ficOln &N RIARENY HIMARTIPGud r yexampl e screw

t hr eads, adhesi Ve, riction or tapere coupling pin could be

used. In accordance with a preferred embodiment of the present invention, the snap coupling

members 68 are positioned on opposite sides of the landing area 58 for engagement with opposed
walls of the tip member 52 upon placement of the tip member 52 over the landing area 58. As will
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 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



In accordance with a preferred enbodi nent of the present invention, the snap
coupling nenbers 68 are positioned on opposite sides of the |anding area 58
for engagenent with opposed walls of the fip nenber 52 upon pl acenent of
the tip nenber 52 over the landing area 58. As will be discussed below in
greater detail, the snap coupling nenbers 68 arc designed for engagenent
within recesses 70 forned along the inner wall 73 of the tip nmenber 52. As
such, when the tip mnenber 52 is slid over the shaft 54, the snap coupling
menbers 68 bias for coupling "vith the tip nenber 52 such that they cone
into contact with the recesses 70 at which tine they expand within the
recesses 70 securely coupling the tip nenber 52 to the shaft 54. Wth regard
to the tiembaRMBextedPoutivhrdiySn@ theilrsésadat7i atduyelyedoapifyat ted tiprerrbder Javitmgdigalf i r st
end 14 and a second end 76 with a central aperture 78 extending

t her et hegughos dihighatiisp. menber 52  includes an inner surface 72 and an outer
surface 80. The inner surface 72 is fornmed with a series of recesses 70
shaped and dirpeasifAeethid:fke BAGAGERE ) métrbbr 3218 d SRAd@stelakpl5t BY tHarRdTessis 68  of
the shaft 54. As such, and as di scussed above, when the tip nenber 52 is

slid overidhebppbidingdne hREendSARIR HEOihiG BB G 810B8sc@fidhsBhapelihsd | nwar dly
bi ased as the tip nenber 52 rides thereover. However, when the snap

coupl i ng; MRABRLS 68 WAhS Bl LAPEhdbE el DR ubAGRSELR AL b tlfm@ JSRARNCAMRLINT 9

menbers 68 extend outwardly into the recesses 70 securely coupling the tip

menber %8 ﬁtttge Eh@tgl eqjd%tg;%lf géeesﬂgft §§ lgft)rcjzltglﬁjcﬁﬁgg% fg%r’enghg o?élte%gqggngeglgg [sf ace

between the tip nenb and the st al of the shaft 54 is achieved

by providing,the first .end 74 of i ber. 52, W t ions
ohapeq. AT st e Tt R b abl PrsTRIRELiRE Y oSG M BFRINETR, 64

defi ned mtgz}/nbt;érrg%o a\if?t%}n t Q}owrg?ercribsggusons 64 of the landing area 58. In this way, the first end 74 of

the tip member 52 fits within the alternating raised and lowered sections 62, 64 at the distal end 56
of the shaft 54 creating an intetlocking keyed coupling structure. This allows for a substantial
ovetlap between the tip member 52 and the shaft 54. This also allows for ideal alignment of the tip
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
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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 dinensioned to fit between the abutnent nenbers 60 within the | owered
sections 64 of the landing area 58. In this way, the first end 74 of the
tip menber 52 Fits within the alternating raised and | owered sections 62, 64
at the distal end 56 of the shaft 54 creating an interl ocking keyed
coupling structure. TIrs allows for a substantial overlap between the tip
menber 52 and the shaft 54. This also allows for ideal alignnent of the tip
menber 52 and the shaft 54. In addition to providing a coupling structure,
the geonetry enployed in accordance with the present invention provides

gr eat er 5t of gicohl S4sthiiyendt éxtatdap datvarhis thie ¢ip.meGort bDbdfedt thalgedd ccamcofthd he

shaft 54 within the tip nmenber 52 is facilitated by the interaction between
the fir sistabad s64falie shaf 54 hfd M Rkt 55dayaid bt Peshad uitynrthedTéibédisorH orafolledhe

| anding area 58. As the tip nenber 52 is inserted over the distal end 56 of
t he shafshsiBshind iNEchi@EEEEBE nS@B6E bidNSesOd thelTRirvBE N bh@e ¥ heMHePF2 RhidB eGdgOf the
tip menber 52 come into contact with respective faces 86 of the abutnent

nenber s 480 kQ dnldMbdert N chdIR €6 fin@ P REmbM& £ tieRip TRERE!: 52 2eladvRSEHeisRAY: f the tip
menber 52 over the distal end 66 of the shaft 54 is further controlled by a

reduced di angf 814RQGE LA ALYk NG ddRERpHL &G %J%_ QEmbS2th R IR 52.
The reduced dianeter "section defines an inwardly directed |ip 88 which

h i td . i i f th
aoa g A GHiEh Bl B (2% ch% SR bp Whale: EPDE Flrca WGy IRRTL BAP, P 11
di st al d 10 5 f . th f 4 f i thj i
menbor £oORb R drPh gt MecRARhd 10 de AR, PtYeCt AR ol Blenllph el GNRE R,
t he shaft 54 ma.

e, shalt o4, TRt L B BUSEC, A LUEAN UL L BOPHERM v o

tip mamr)aelsred %%rd\/&is g?ofe tﬂg ghga?t member 54 are similarly tapered upwardly such that they substantially
correspond to the diameter along the outer surface of the tip member 54 at the point where the
faces 86 of the abutment members 60 are adjacent to the recessed sections 84 of the first end 74 of
the tip member 52. In this way, a nicely tapered surface is achieved at the keyed engagement joint
formed between the tp 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 dp 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,
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the raised and | owered sections to limt novenent of the tip nmenber 52
relative to the shaft 54. In addition to providing for inproved overlap
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 dowwardly 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
outer surface of the shaft nmenber 54. The raised portions 62 of the shaft
menber 54 are simlarly tapered upwardly such that theV substantially
correspond to the dianeter along the outer surface of the tip nmenber 54 at
the point where the faces 86 of the abutnent nenbers 60 are adjacent to the
r ecessed cseldbe anewdd tigte tehorfsior 8¢ medyths Teh Oftweltd@ctidop. DEsThetheSOnteipldidi s way,
a nicely tapered surface is achieved at the keyed engagenent joint forned
bet ween tHah g sihispidagsietodPbadtplbfrd withaf the St fthSpieaoinpermvndes for added
resi stance and strength against torsional |oads. Because the first end 74

of the tip mepbesnseicmtEMdSpraichf @§@NtbhRRPEPSlihinARE tHeSosditily bF isteend 74
of the tip nmenber 52 is provided with a series of extension arns 82) to fit

Wi thin t(rQﬁleiafaﬁﬁQm@J‘gle Lowenede ﬁ@&fo'cQH% oﬁg anc@ﬂéta@cﬁmé B&e@rg@gﬂ orRIFREHN 54,
pressure created by the interaction between seal nenbers and the up nenber

52 is S'M?ﬁé ge@alrt s%gfacels%f IShP 4 A thd BenRBBLr TBIPEN: 8 sOPEom

si mul t aneou confronted wth e joint between the ti'p nmenber 52 and the

shaft 5 Ofgﬁgge&y‘%‘én% e saand 1 ”%% emXer%‘%”frﬁlf%r%to&qru"‘ﬁ&mro%es Gt lse%g\%thengagﬁnent

joints al ong t ein ng oInt benveen
t he sha 1 It could be djff nunb rs of raised
and | ov\jér §4 2 OB%@%%% Igzg’t %tﬁéaﬁé‘? femler P RS S ilrlerf:attls n?t Pere© gr esent

i nvention. ﬁ% coul d b as,few a thre t.ion many
a5 ten Lo tvdl }’e}ay}gﬁ? ReFisemi ey Bt Resh oKt Enplar i, 1ol be Wnderdlood ot
there is no intent to limit the invention by such disclosure, but rather, is intended to cover all

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

defined in the appended claims.
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that a sinusoidal joint could be enployed within the spirit of the present

i nvention. This construction of the present trocar obtarator tip elimnates
the possibility of the seal nenber falling into the groove at the
interlocking joint and retarding penetration or extraction. More
particular, the mating surfaces of the shaft 54 and the tip nenber 52
prevent the seal from |odging between the shaft 54 and the Hp nenber 52.
This construction provides the seal with as |ittle a gap as possible to fit
into. Because of tolerancing, a line-to-line fit is not practical. Wiile the
preferred enbodi nents have been shown and described, it will be understood
that there is no intent tolimt the invention by such disclosure, but

rat her, gdis.iMst ended to cover an nodifications and alternate constructions
falling within the spirit and scope of the invention as dcfined in the
appended. Claﬁm&mmiﬁmﬁbﬁkwgm_n&n A trocar obturator, conprising: a shaft
havi ng a proxi mal end and a dlstal end, the shaft also i ncl udi ng an outer

surface; a tapna@mbﬁg 2 PESUNAAnY Qn&mstgﬂe%aathe ahd 06 itdetshaf duterkhi@acti p member
including a first end and a second end, as well as an outer surface;

wherein a coupl hghbat {eU&E&'Foethls RKSedd 5t dhd BaABADES rleRbENBISRAE L ArfOh dnBE

shaft adjacent the tip menber tapers to a surface di ameter Substantially

coexten§%&%ny%%£?;@gl£g5%5w§gﬁ§@ge of the tip nenber and the tip nenber

adj acent the s t tapers to a surface dlaneter substantlally coext ensi ve

with the out el;ler%lfllrafc%ﬁ n§t8tr¥1(t}ure§1{1gs tthe u% n%ehne erS Oag? dti fglt ? gl} Et a%]%ge%r 916 U to

claim1, wher e 1on O acen

member tapers to a sutface 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.

2. The trocar obturator according to claim 1, wherein at least a portion of the shaft adjacent the
tip member 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, and the abutment member is substantially coextensive with the portion of the tip

member adjacent the shaft.

3. 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, and the abutment members are substantially coextensive with the portion of the tip member

adjacent the shaft.
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tip menber includes at |east one abutnment nenber and the first end of the
tip nmenber is shaped and dinensioned to receive the abutnent nenber upon
assenbly of the tip menber upon the distal end of the shaft, and the

abut ment nmenber is substantially coextensive with the portion of the tip
menber adj acent the shaft. 3. The trocar obturator according to claim1l,
wherein the distal end of the shaft includes a plurality of abutnent
menbers defining raised and | owered sections about the circunference of the
shaft, and the abutnent nenbers are substantially coextensive with the
portion of the tip nmenber adjacent the shaft. 13 4. The trocar obturator
according to claim3, wherein the first end of the tip nenber includes

ext ensi én ar e strapelduand adiondéngsicotred 3f wherpioshe firsrind gpf Wietthp thérebarespelet i ve

| ower ed sections defined by the abutnment nenbers along the distal end of

t he shatttensmndrhheaped sidsiiraensivrad & podtehingSwikis thamdspaddhy loseextsentshye wi t h t he
portion of the shaft adjacent the tip nenber. 5. The trocar obturator

accor di agire@ bg HaiaButhenWhembéd albhe thehiatd edd e thelas frpartiabpbitagionenddeiersakong t he
di stal end thereof for engagenment with the tip nenber. 6. The trocar

obt ur at Qibs@sEAy dbdientife C1HRHA PR IMVITIR! dhat AgacUPE P GhddXber is a snap
coupling nenber biased to seat within a recess forned al ong an i nner surface
of the tip nmenber. 7. The trocar obturator according to claim®6, wherein the
shaft includes a plurality of snap coupling nenbers biased to seat within
eSpect bve I LessaSol Bk dc Ak ARk diin 1 NRLreif Wi BGE i udk1Pcdipfng ABADET . 6.

The trocar obturator according to claim1, wherein the tip er 1 ncludes

an | nnegloggu{hfe A8l end thereof for engagement with the tip member.

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

member biased to seat within a recess formed along an inner surface of the ip member.

7. The trocar obturator according to claim 6, 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.

8. The trocar 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.

9. The trocar obturator according to claim 1, wherein 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.
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in which the distal end of the shaft is nounted during assenbly, and the

i nner surface includes an inwardly directed lip |imting novenent of the
tip nenber relative to the shaft. 9. The trocar obturator according to claim
1, wherein the distal end of the shaft includes at |[|east one abutnent
menber and the first end of the tip nenber is shaped and di nensioned to
recei ve the abutnent nenber upon assenbly of the tip nmenber upon the distal
end of the shaft. 14 10. The trocar obturator according to claim1l, wherein
the tip nenber includes an inner surface in which the distal end of the
shaft is nmounted during assenbly, and the inner surface includes an
inwardly directed lip limting novenent of the tip nenber relative to the
shaft. 1Q. Thke tro@castunbiruratdng acdadmndi whertio tled @ medhberwhdudes an tnher sodapl | ng
structure is a keyed coupling structure. 12. A trocar assenbly, conprising:
a trocam wlaenihk aistahed dush thgshaftps axadred dweing aaneiblg Sidahe enek;sueng isclideogar
housi ng coupled to the proximl end of the trocar cannula for receiving and
gui di Nginwardly dafed P lithidgihodeeaUghihd flembimbeatlaganstiashafthe trocar obturator
i ncludes a shaft having a proximal end and a distal end, the shaft also
including an outer surface; the trocar obturator also includes a tip nenber
secured to the distal end of the shaft, the tip nenber including a first
end andif Se¢NG, &P ruATHrWeldrdiRS tAhiAUL &hersiH i ACRD1RN G MREE B ke cSQURYE | NY
structure links the tip nmenber To the shaft, and the shaft adjacent the tip
menber E§¥EL§ to a surface dianmeter substantially coextensive with the outer
surface of the tip nenber and the tip nenber adjacent the shaft tapers to a
surface dianmeter substantially coextensive

12. A trocar assembly, comprising:

a trocar cannula including a proximal end and distal end; and

a trocar housing coupled to the proximal end of the trocar cannula for receiving and guiding
a trocar obturator through the trocar cannula;

the trocar obturator includes a shaft having a proximal end and a distal end, the shaft also
including an outer surface; 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, as well as an outer surface; and
wherein a 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.

13. The trocar assembly according to claim 12, wherein at least a portion of the shaft adjacent
the tip member includes at ieast 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
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with the outer surface of the shaft. 13. The trocar assenbly according to
claim 12, wherein at least a portion of the shaft adjacent the tip nenber

i ncl udes at ieast one abutnment nenber and the first end of the tip nenber is
shaped and di nensioned to receive the abutnment nenber upon assenbly of the
tip menber upon 15 the distal end of the shaft, and the abutnment nmenber is
substantially coextensive with the portion of the tip nenber adjacent the
shaft. 14. The trocar assenbly according to claim 12, wherein the distal end
of the shaft includes a plurality of abutment nenbers defining raised and

| ower ed sections about the circunference of the shaft, and the abutnent
menbers are substantially coextensive with the portion of the tip nenber

adj acenthetdverl sdibdftthe dbft, adaht slataentassdrbis yulacnosrllicngrtemsive vathrhd dortigvhefr ei n
the first end of the tip menber includes extension arns shaped and

di mensi gned dhafbepagidehohit Bgfn t h the respective | owered sections defined by
t he abutnent nenbers along the distal end of the shaft, and the extension
menbers are substantially coextensive with the portion of the shaft

adj acent the tip menber. 16. The trocar assenbly according to claim12,

wher ei nif he shaddcat NEdMIESccBrRUB llaRg 1 TRHIRI BL ARl &y rdhSdnalt iRnded her eof
for engagenent with the tip nmenber. The trocar assenbly according to claim

16, whefgifetRenGRUR &lé}gb&?mn | i mme@&wéd&gam@rc@m&%éthﬁ@at
W t hin recess formed al ong an |nner surface of the tip nenber. 18. The

trocar ﬁlsaﬁe ltMe ﬁ)(fl?rggrg bteps agé @bg@ar}% y XYQ: {egél& &nﬂ?th% rﬂ)@{] on'o@@ﬂe‘“%)etﬁcrﬁber

plurality bf snap coup ng nmenbers biased to seat within respective

recessegiL%&HEgﬁghpng the inner surface of the tip

15. The trocar assembly according to claim 14, 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, and the extension members are

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

16. The trocar assembly according to claim 12, wherein the shaft includes a coupling member

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

17. The trocar assembly according to claim 16, wherein the coupling member is a snap coupling

member biased to seat within a recess formed along an inner surface of the tip member.

18. The trocar assembly according to claim 17, 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.

16



menber. 16 19 The trocar assenbly according to claim12, 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. 20.
The trocar assenbly according to claim 12, wherein the distal end of the
shaft includes at |east one abutnent nenber and the first end of the tip
menber is shaped and di nensioned to receive the abutnent nenber upon
assenbly of the tip menber upon the distal end of the shaft. 21. The trocar
assenbly according to claim 12, wherein the tip nenber includes an inner
surface in which the distal end of the shaft is nounted during assenbly,

and the 19 NnerThSWsdapLerhilf hdtdRBngAB clalnd W& FiHedeiihe @6 tlhehtet Prchitiéd dniifig: FRWEOENT
of the tip member relative to the shaft. 22. The trocar assenbly according
tlg cl ai @ dideh WoQLEI fhd JFehCOURNY MBSt MEIE L RehBlyBankeNEHn&AURdRGELRIL MLt UT €.

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

20. The trocar assembly according to claim 12, wherein the distal end of the shaft includes at
least one abutment member and the first end of the ip member is shaped and dimensioned to

receive the abutment member upon assembly of the tip member upon the distal end of the shaft.
21. The trocar assembly according to claim 12, 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.

22. The trocar assembly according to claim 12, wherein the coupling structure is a keyed

coupling structure.
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