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SURGICAL CLIP APPLIER COMPRISING AN a reciprocating firing drive for sequentially advancing the 
EMPTY CLIP CARTRIDGE LOCKOUT clips , a receiver for receiving the clips , and a crimping drive 

for deforming the clips ; 
CROSS - REFERENCE TO RELATED FIG . 3 is a partial cross - sectional view of the clip applier 

APPLICATIONS 5 of FIG . 1 in an open configuration ; 
FIG . 4 is a partial cross - sectional view of the clip applier 

This non - provisional application claims the benefit under of FIG . 1 in a closed configuration ; 
35 U.S.C. $ 119 ( e ) of U.S. Provisional Patent Application FIG . 5 is a cross - sectional view of the end effector of FIG . 
Ser . No. 62 / 578,793 , entitled SURGICAL INSTRUMENT 2 in an unfired condition ; 

FIG . 6 is a cross - sectional view of the end effector of FIG . WITH REMOTE RELEASE , filed Oct. 30 , 2017 , of U.S. 
Provisional Patent Application Ser . No. 62 / 578,804 , entitled 2 illustrating the firing drive in a partially fired condition in 

which a firing member of the firing drive has advanced a clip SURGICAL INSTRUMENT HAVING DUAL ROTAT into the receiver ; ABLE MEMBERS TO EFFECT DIFFERENT TYPES OF FIG . 7 is a cross - sectional view of the end effector of FIG . 
END EFFECTOR MOVEMENT , filed Oct. 30 , 2017 , of 15 2 illustrating the firing drive coming into engagement with U.S. Provisional Patent Application Ser . No. 62 / 578,817 , the crimping drive ; 
entitled SURGICAL INSTRUMENT WITH ROTARY FIG . 8 is a cross - sectional view of the end effector of FIG . 
DRIVE SELECTIVELY ACTUATING MULTIPLE END 2 illustrating the crimping drive in an at least partially fired 
EFFECTOR FUNCTIONS , filed Oct. 30 , 2017 , of U.S. condition ; 
Provisional Patent Application Ser . No. 62 / 578,835 , entitled 20 FIG . 9 is a cross - sectional view of the end effector of FIG . 
SURGICAL INSTRUMENT WITH ROTARY DRIVE 2 illustrating the firing drive becoming disengaged from the 
SELECTIVELY ACTUATING MULTIPLE END EFFEC- firing member ; 
TOR FUNCTIONS , filed Oct. 30 , 2017 , of U.S. Provisional FIG . 10 is a cross - sectional view of the end effector of 
Patent Application Ser . No. 62 / 578,844 , entitled SURGI- FIG . 2 illustrating the crimping drive in its fully fired 
CAL INSTRUMENT WITH MODULAR POWER 25 condition ; 
SOURCES , filed Oct. 30 , 2017 , and of U.S. Provisional FIG . 11 is a cross - sectional view of the firing drive of the 
Patent Application Ser . No. 62 / 578,855 , entitled SURGI- end effector of FIG . 2 in a partially retracted position in 
CAL INSTRUMENT WITH SENSOR AND / OR CON- which the firing drive is being re - engaged with the firing 
TROL SYSTEMS , filed Oct. 30 , 2017 , the disclosures of member ; 
which are incorporated by reference herein in their entirety . 30 FIG . 12 is a cross - sectional view of the firing drive of the 
This non - provisional application claims the benefit under 35 end effector of FIG . 2 being disengaged from the crimping 
U.S.C. § 119 ( e ) of U.S. Provisional Patent Application Ser . drive ; 
No. 62 / 665,129 , entitled SURGICAL SUTURING SYS- FIG . 13 is a perspective view of a clip illustrated in FIGS . 
TEMS , filed May 1 , 2018 , of U.S. Provisional Patent Appli 2-12 ; 
cation Ser . No. 62 / 665,139 , entitled SURGICAL INSTRU- 35 FIG . 14 is a front view of a cartridge illustrated in FIGS . 
MENTS COMPRISING CONTROL SYSTEMS , filed May 1-12 comprising a plurality of clips with portions of the 
1 , 2018 , of U.S. Provisional Patent Application Ser . No. cartridge removed to illustrate the clips stored in the car 
62 / 665,177 , entitled SURGICAL INSTRUMENTS COM- tridge ; 
PRISING HANDLE ARRANGEMENTS , filed May 1 , FIG . 15 is a side view of the cartridge of FIG . 14 
2018 , of U.S. Provisional Patent Application Ser . No. 40 illustrated with portions removed to illustrate the clips stored 
62 / 665,128 , entitled MODULAR SURGICAL INSTRU in the cartridge ; 
MENTS , filed May 1 , 2018 , of U.S. Provisional Patent FIG . 16 is a cross - sectional plan view of the cartridge of 
Application Ser . No. 62 / 665,192 , entitled SURGICAL DIS- FIG . 14 taken along line 16-16 in FIG . 15 ; 
SECTORS , filed May 1 , 2018 , and of U.S. Provisional FIG . 17 is a side view of an alternative cartridge usable in 
Patent Application Ser . No. 62 / 665,134 , entitled SURGI- 45 connection with the clip applier of FIGS . 1-12 or any other 
CAL CLIP APPLIER , filed May 1 , 2018 , the disclosures of suitable clip applier , wherein the cartridge is illustrated with 
which are incorporated by reference herein in their entirety . portions removed to illustrate a biasing member and a 

pusher plate positioned intermediate the biasing member and 
BACKGROUND the clips contained therein ; 

FIG . 18 is a side view of a cartridge in accordance with 
A variety of fasteners can be utilized to treat , clamp , at least one alternative embodiment illustrated with portions 

fasten , secure , and / or hold tissue . Clips can be positioned removed to illustrate a biasing member and a lockout plate 
relative to tissue located within a surgical site in a patient positioned intermediate the biasing member and the clips 
and then deformed to apply a clamping force , for example , contained therein ; 
to the tissue . FIG . 19 is a cross - sectional plan view of the cartridge of 

FIG . 18 taken along line 19-19 in FIG . 18 ; 
BRIEF DESCRIPTION OF THE DRAWINGS FIG . 20 is a side view of a further alternative cartridge 

usable in connection with the clip applier of FIGS . 1-12 or 
The features and advantages of this invention , and the any other suitable clip applier , wherein the cartridge can 

manner of attaining them , will become more apparent and 60 comprise a housing illustrated with portions removed to 
the invention itself will be better understood by reference to illustrate a lockout plate comprising guides which are con 
the following description of exemplary embodiments of the figured to co - operate with guides defined in the cartridge 
invention taken in conjunction with the accompanying draw- housing ; 
ings , wherein : FIG . 21 is a cross - sectional plan view of the cartridge of 

FIG . 1 is a partial perspective view of a clip applier ; 65 FIG . 20 taken along line 21-21 in FIG . 20 ; 
FIG . 2 is a cross - sectional view of an end effector of the FIG . 22 is an elevational view of a firing drive comprising 

clip applier of FIG . 1 comprising a removable clip cartridge , a rotary input , a rotary output , a firing nut engaged with the 

50 
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rotary output , and a transmission in a firing configuration in FIG . 43B is a perspective view of clips for use with the 
accordance with at least one embodiment ; clip applier of FIG . 43A ; 
FIG . 23 is a perspective view of the firing drive of FIG . FIG . 44 is a perspective view of a clip reloader for use 

22 illustrating the firing nut in an unfired position ; with a clip applier comprising a clip magazine ; 
FIG . 24 is a perspective view of the firing drive of FIG . 5 FIG . 45 is a perspective view of a clip reloader ; 

22 illustrating the firing nut advanced along the rotary output FIG . 46 is a cross - sectional view of the clip reloader of 
and a cam extending from the firing nut ; FIG . 45 ; FIG . 25 is a perspective view of the firing drive of FIG . FIG . 47 is a cross - sectional view of the clip reloader of 22 illustrating the cam of the firing nut engaged with the FIG . 45 and an end effector of a clip applier ; transmission of the firing drive and the transmission in a 10 FIG . 48 is a partial cross - sectional plan view of a clip reverse configuration ; applier ; FIG . 26 is a perspective view of the firing drive of FIG . 
22 illustrating firing nut in a retracted position and a second FIG . 49 is a partial cross - sectional side view of the clip 
cam extending from the firing nut engaged with the trans applier of FIG . 48 ; 
mission to shift the transmission from its reverse configu- 15 FIG . 50 is a perspective view of the clip applier of FIG . 
ration to its firing configuration ; 48 ; 
FIG . 27 is a perspective view of a robotic surgical FIG . 51A is a perspective view of a clip including a 

instrument system operably supporting a plurality of surgi flexible base ; 
cal tools usable with the clip applier of FIGS . 2-12 or any FIG . 51B is a side view of the clip of FIG . 51A in various 
other suitable clip applier ; 20 configurations ; 
FIG . 28 is a perspective view of a surgical tool including FIG . 51C is a perspective view of a clip for use with a clip 

an actuator module , a shaft extending from the actuator applier ; 
module , and a replaceable end effector ; FIG . 51D is a side view of the clip of FIG . 51C in a 
FIG . 29 is a perspective view of a handle actuator usable storage configuration ; 

with the clip applier of FIGS . 2-12 or any other suitable clip 25 FIG . 51E is a side view of the clip of FIG . 51C in a 
applier ; pre - firing configuration ; 
FIG . 30 is a cross - sectional view of the articulation joint FIG . 51F is a side view of the clip of FIG . 51C in a 

illustrated in FIG . 2 ; post - firing configuration ; 
FIG . 31 is a rear perspective view of an alternative FIG . 52 is a perspective view of a clip applier including 

actuator module that may be used in place of the actuator 30 a rotatable clip magazine ; 
module of FIG . 28 with at least a portion of its housing FIG . 53 is a partial cross - sectional view of the clip applier 
removed ; of FIG . 52 illustrating a closure tube of the clip applier in a 
FIG . 32 is an exploded view of a portion of the act or fully retracted position ; 

module of FIG . 31 ; FIG . 54A is a partial cross - sectional view of the clip 
FIG . 33 is a partial sectional view of the actuator module 35 applier of FIG . 52 illustrating the closure tube in a home 

of FIG . 31 ; position ; 
FIG . 34 is a cross - sectional view of an articulation actua- FIG . 54B is a perspective view of a ground portion 

tor of the actuator module of FIG . 31 ; including a clocking portion of the clip applier of FIG . 52 ; 
FIG . 35A is a partial cross - sectional view of an end FIG . 55 is a partial cross - sectional view of the clip applier 

effector of a clip applier in a closed configuration ; 40 of FIG . 52 illustrating clips stored in the rotatable clip 
FIG . 35B is a partial cross - sectional view of the end magazine prior to being advanced , illustrated with some 

effector of FIG . 35A in an open configuration ; components removed ; 
FIG . 35C is a cross - sectional view of the end effector of FIG . 56 is a partial cross - sectional view of the clip applier 

FIG . 35A in an open configuration ; of FIG . 52 illustrating a clip being advanced from the 
FIG . 36 is a partial cross - sectional view of the end effector 45 rotatable clip magazine by a feeder member of the clip 

of FIG . 35A illustrating the position of a stored clip when a applier ; 
crimping drive of the end effector is in a fully fired position ; FIG . 57 is a partial cross - sectional view of the clip applier 
FIG . 37 is a partial cross - sectional view of the end effector of FIG . 52 illustrating the feeder member retracted ; 

of FIG . 35A illustrating the position of the stored clip when FIG . 58 is a partial cross - sectional view of the clip applier 
the crimping drive is in a home position ; 50 for FIG . 52 illustrating a closure tube of the clip applier in 
FIG . 38 is a partial cross - sectional view of the end effector a fully retracted position ; 

of FIG . 35A illustrating the position of the stored clip when FIG . 59 is a partial cross - sectional view of the clip applier 
the crimping drive is in a fully retracted position ; of FIG . 52 illustrating the closure tube in a home position 
FIG . 39 is a partial cross - sectional view of a clip applier and a firing member advancing a clip , illustrated with some 

comprising a clip cartridge containing clips having a first 55 components removed ; 
size ; FIG . 60 is a partial cross - sectional view of the clip applier 
FIG . 40 is a partial cross - sectional view of the clip applier of FIG . 53 illustrating the firing member retracted and the 

of FIG . 39 comprising a different clip cartridge containing closure tube in a fully advanced position , illustrated with 
clips having a second size ; some components removed ; 
FIG . 41 is a partial cross - sectional view of a multi - level 60 FIG . 61 is a partial cross - sectional view of a clip applier 

clip stack arrangement ; comprising a replaceable cartridge ; 
FIG . 42A is a perspective view of a clip applier compris- FIG . 62A is a cross - sectional end view of a rotatable clip 

ing an attachment mechanism ; magazine ; 
FIG . 42B is a cross - sectional view of the clip applier of FIG . 62B is a plan view of a clip for use with the rotatable 

FIG . 42A ; 65 clip magazine of FIG . 62A ; 
FIG . 43A is a perspective view of a clip applier compris- FIG . 63A is a perspective view of a releasable clip 

ing a clip magazine ; cartridge including an articulation joint ; 
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FIG . 63B is a partial cross - sectional view of the releasable FIG . 86A is a plan view of the clip applier system of FIG . 
clip cartridge and articulation joint of FIG . 63A ; 82 depicting a jaw wing of the clip applier in an expanded 

FIG . 64 is a perspective view of a clip applier including configuration : 
an articulation joint ; FIG . 86B is a plan view of the clip applier system of FIG . 
FIG . 65 is a partial cross - sectional view of a clip applier 5 82 depicting the jaw wing of the clip applier in a retracted 

jaw assembly ; configuration ; 
FIG . 66A is a partial cross - sectional view of clip applier FIG . 87A is a perspective view of a clip applier and a clip 

jaw assembly including offset support legs ; magazine for use with the clip applier ; 
FIG . 66B is a partial cross - sectional view of the clip FIG . 87B is a perspective view of the clip magazine 

applier jaw assembly of FIG . 66A ; seated into the clip applier of FIG . 87A ; 
FIG . 67 is a partial cross sectional plan view of the clip FIG . 87C is a perspective view of the clip applier and the 

applier jaw assembly of FIG . 65 ; clip magazine of FIG . 87A in a loaded configuration ; 
FIG . 68 is a partial cross sectional plan view of the clip FIG . 87D is a cross - sectional view of the clip applier and 

applier jaw assembly of FIG . 66A ; the clip magazine of FIG . 87A in the loaded configuration of 
FIG . 69 is a graphical depiction of the movements of a FIG . 87C ; 

cam member and a feeder shoe of a clip applier throughout FIG . 88A is a perspective view the spent clip magazine 
the operation of the clip applier ; removed from the clip applier of FIG . 87A ; 
FIG . 70 is a graph depicting the displacement of a cam FIG . 88B is a plan view of the spent clip magazine seated 

member and feeder shoe of the clip applier of FIG . 52 as a 20 into the clip applier of FIG . 87A ; 
function of time ; FIG . 88C is a cross - sectional plan view of the clip applier 
FIG . 71 depicts a first graph illustrating the force to and the clip magazine of FIG . 87A ; 

advance a clip of a clip applier as a function of displacement FIG . 88D is a cross - sectional plan view of the clip applier 
and a second graph illustrating the voltage of a motor of the and the clip magazine of FIG . 87A in a nearly spent 
clip applier as a function of time ; 25 configuration , and 
FIG . 72 depicts a graph of the force applied to a pair of FIG . 89 is a schematic of a control system for use with any 

jaws of a clip applier versus time ; of the surgical instruments disclosed herein . 
FIG . 73 is directed to an alternative embodiment ; 
FIG . 74 is directed to an alternative embodiment ; DETAILED DESCRIPTION 
FIG . 75 is a perspective view of a clip applier including 30 

a rotating clip magazine , a magnet , and a Hall Effect sensor ; Applicant of the present application owns the following 
FIG . 76 is a graphical depiction of the clip applier of FIG . U.S. Patent Applications that were filed on Aug. 24 , 2018 

75 illustrating the voltage of the Hall Effect sensor as a and which are each herein incorporated by reference in their 
function of the position of the magnet over time ; respective entireties : 
FIG . 77 is a partial cross - sectional view of a clip applier 35 U.S. patent application Ser . No. 16 / 112,129 , entitled 

including resistive sensing circuits ; SURGICAL SUTURING INSTRUMENT CONFIG 
FIG . 78A is a partial cross - sectional view of a clip applier URED TO MANIPULATE TISSUE USING 

including a variable resistance meter ; MECHANICAL AND ELECTRICAL POWER ; now 
FIG . 78B is a partial cross - sectional view of the clip U.S. Patent Application Publication No. 2019 / 

applier of FIG . 78A in a partially crimped configuration ; 0125431 ; 
FIG . 79 is a perspective view of a clip applier jaw U.S. patent application Ser . No. 16 / 112,155 , entitled 

including strain gauges ; SURGICAL SUTURING INSTRUMENT COMPRIS 
FIG . 80 is a graphical depiction of the clip applier jaw of ING A CAPTURE WIDTH WHICH IS LARGER 

FIG . 79 illustrating the voltage of the strain gauges as a THAN TROCAR DIAMETER ; now U.S. Patent 
function of time ; Application Publication No. 2019/0125335 ; 
FIG . 81A is a partial cross - sectional view of a clip applier U.S. patent application Ser . No. 16 / 112,168 , entitled 

including a sensor array and a magnet ; SURGICAL SUTURING INSTRUMENT COMPRIS 
FIG . 81B is a partial cross - sectional view of the clip ING A NON - CIRCULAR NEEDLE ; now U.S. Patent 

applier of FIG . 81A ; Application Publication No. 2019/0125336 ; 
FIG . 82 is a perspective view of a clip applier system 50 U.S. patent application Ser . No. 16 / 112,180 , entitled 

utilizing a trocar ; ELECTRICAL POWER OUTPUT CONTROL 
FIG . 83 is a perspective view of the clip applier system of BASED ON MECHANICAL FORCES ; now U.S. Pat 

FIG . 82 ; ent Application Publication No. 2019/0125432 ; 
FIG . 84A is a partial side elevation view of the clip applier U.S. patent application Ser . No. 16 / 112,193 , entitled 

system of FIG . 82 depicting a jaw wing of a clip applier of 55 REACTIVE ALGORITHM FOR SURGICAL SYS 
the clip applier system positioned distal to a loading arm of TEM ; now U.S. Pat . No. 10,932,806 ; 
a clip magazine of the clip applier system ; U.S. patent application Ser . No. 16 / 112,099 , entitled 
FIG . 84B is a partial side elevation view of the clip applier SURGICAL INSTRUMENT COMPRISING AN 

system of FIG . 82 depicting the jaw wing of the clip applier ADAPTIVE ELECTRICAL SYSTEM ; now U.S. Pat 
positioned proximal to the loading arm of the clip magazine ; 60 ent Application Publication No. 2019/0125378 ; 
FIG . 84C is a partial side elevation view of the clip applier U.S. patent application Ser . No. 16 / 112,112 , entitled 

system of FIG . 82 depicting the jaw wing of the clip applier CONTROL SYSTEM ARRANGEMENTS FOR A 
positioned proximal to the loading arm of the clip magazine ; MODULAR SURGICAL INSTRUMENT ; now U.S. 
FIG . 85A is a partial perspective view of the clip applier Patent Application Publication No. 2019/0125320 ; 

system of FIG . 82 ; U.S. patent application Ser . No. 16 / 112,119 , entitled 
FIG . 85B is a cross - sectional perspective view of the clip ADAPTIVE CONTROL PROGRAMS FOR A SUR 

applier system of FIG . 82 ; GICAL SYSTEM COMPRISING MORE THAN ONE 
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TYPE OF CARTRIDGE ; now U.S. Patent Application Applicant of the present application owns the following 
Publication No. 2019/0125338 ; U.S. Patent Applications that were filed on May 1 , 2018 and 

U.S. patent application Ser . No. 16 / 112,097 , entitled which are each herein incorporated by reference in their 
SURGICAL INSTRUMENT SYSTEMS COMPRIS- respective entireties : 
ING BATTERY ARRANGEMENTS ; now U.S. Patent 5 U.S. Provisional Patent Application Ser . No. 62 / 665,129 , 
Application Publication No. 2019/0125377 ; entitled SURGICAL SUTURING SYSTEMS ; 

U.S. patent application Ser . No. 16 / 112,109 , entitled U.S. Provisional Patent Application Ser . No. 62 / 665,139 , 
SURGICAL INSTRUMENT SYSTEMS COMPRIS entitled SURGICAL INSTRUMENTS COMPRISING 
ING HANDLE ARRANGEMENTS ; now U.S. Patent CONTROL SYSTEMS ; 
Application Publication No. 2019/0125388 ; U.S. Provisional Patent Application Ser . No. 62 / 665,177 , 

U.S. patent application Ser . No. 16 / 112,114 , entitled entitled SURGICAL INSTRUMENTS COMPRISING 
SURGICAL INSTRUMENT SYSTEMS COMPRIS HANDLE ARRANGEMENTS ; 
ING FEEDBACK MECHANISMS ; now U.S. Patent U.S. Provisional Patent Application Ser . No. 62 / 665,128 , 
Application Publication No. 2019/0142449 ; entitled MODULAR SURGICAL INSTRUMENTS ; 

U.S. patent application Ser . No. 16 / 112,117 , entitled U.S. Provisional Patent Application Ser . No. 62 / 665,192 , 
SURGICAL INSTRUMENT SYSTEMS COMPRIS entitled SURGICAL DISSECTORS ; and 
ING LOCKOUT MECHANISMS ; now U.S. Patent U.S. Provisional Patent Application Ser . No. 62 / 665,134 , 
Application Publication No. 2019/0125476 ; entitled SURGICAL CLIP APPLIER . 

U.S. patent application Ser . No. 16 / 112,095 , entitled 20 Applicant of the present application owns the following 
SURGICAL INSTRUMENTS COMPRISING A U.S. Patent Applications that were filed on Feb. 28 , 2018 and 
LOCKABLE END EFFECTOR SOCKET ; now U.S. which are each herein incorporated by reference in their 
Patent Application Publication No. 2019/0125387 ; ctive entireties : 

U.S. patent application Ser . No. 16 / 112,121 , entitled U.S. patent application Ser . No. 15 / 908,021 , entitled 
SURGICAL INSTRUMENTS COMPRISING A 25 SURGICAL INSTRUMENT WITH REMOTE 
SHIFTING MECHANISM ; now U.S. Patent Applica RELEASE ; 
tion Publication No. 2019/0125389 ; U.S. patent application Ser . No. 15 / 908,012 , entitled 

U.S. patent application Ser . No. 16 / 112,151 , entitled SURGICAL INSTRUMENT HAVING DUAL 
SURGICAL INSTRUMENTS COMPRISING A SYS ROTATABLE MEMBERS TO EFFECT DIFFERENT 
TEM FOR ARTICULATION AND ROTATION COM TYPES OF END EFFECTOR MOVEMENT ; 
PENSATION ; now U.S. Pat . No. 10,772,651 ; U.S. patent application Ser . No. 15 / 908,040 , entitled 

U.S. patent application Ser . No. 16 / 112,154 , entitled SURGICAL INSTRUMENT WITH ROTARY DRIVE 
SURGICAL INSTRUMENTS COMPRISING A SELECTIVELY ACTUATING MULTIPLE END 
BIASED SHIFTING MECHANISM ; now U.S. Patent EFFECTOR FUNCTIONS ; 
Application Publication No. 2019/0125321 ; U.S. patent application Ser . No. 15 / 908,057 , entitled 

U.S. patent application Ser . No. 16 / 112,226 , entitled SURGICAL INSTRUMENT WITH ROTARY DRIVE 
SURGICAL INSTRUMENTS COMPRISING AN SELECTIVELY ACTUATING MULTIPLE END 
ARTICULATION DRIVE THAT PROVIDES FOR EFFECTOR FUNCTIONS ; 
HIGH ARTICULATION ANGLES ; now U.S. Patent 40 U.S. patent application Ser . No. 15 / 908,058 , entitled 
Application Publication No. 2019/0125379 ; SURGICAL INSTRUMENT WITH MODULAR 

U.S. patent application Ser . No. 16 / 112,062 , entitled POWER SOURCES ; and 
SURGICAL DISSECTORS AND MANUFACTUR- U.S. patent application Ser . No. 15 / 908,143 , entitled 
ING TECHNIQUES ; now U.S. Patent Application SURGICAL INSTRUMENT WITH SENSOR AND / 
Publication No. 2019/0125386 ; OR CONTROL SYSTEMS . 

U.S. patent application Ser . No. 16 / 112,098 , entitled Applicant of the present application owns the following 
SURGICAL DISSECTORS CONFIGURED TO U.S. Patent Applications that were filed on Oct. 30 , 2017 and 
APPLY MECHANICAL AND ELECTRICAL which are each herein incorporated by reference in their 
ENERGY ; now U.S. Patent Application Publication respective entireties : 
No. 2019/0125430 ; U.S. Provisional Patent Application Ser . No. 62 / 578,793 , 

U.S. patent application Ser . No. 16 / 112,237 , entitled entitled SURGICAL INSTRUMENT WITH REMOTE 
SURGICAL CLIP APPLIER CONFIGURED TO RELEASE ; 
STORE CLIPS IN A STORED STATE ; now U.S. U.S. Provisional Patent Application Ser . No. 62 / 578,804 , 
Patent Application Publication No. 2019/0125347 ; entitled SURGICAL INSTRUMENT HAVING DUAL 

U.S. patent application Ser . No. 16 / 112,249 , entitled 55 ROTATABLE MEMBERS TO EFFECT DIFFERENT 
SURGICAL CLIP APPLIER COMPRISING AN TYPES OF END EFFECTOR MOVEMENT ; 
AUTOMATIC CLIP FEEDING SYSTEM ; now U.S. U.S. Provisional Patent Application Ser . No. 62 / 578,817 , 
Patent Application Publication No. 2019/0125353 ; entitled SURGICAL INSTRUMENT WITH ROTARY 

U.S. patent application Ser . No. 16 / 112,253 , entitled DRIVE SELECTIVELY ACTUATING MULTIPLE 
SURGICAL CLIP APPLIER COMPRISING ADAP- 60 END EFFECTOR FUNCTIONS ; 
TIVE FIRING CONTROL ; now U.S. Patent Applica- U.S. Provisional Patent Application Ser . No. 62 / 578,835 , 
tion Publication No. 2019/0125348 ; and entitled SURGICAL INSTRUMENT WITH ROTARY 

U.S. patent application Ser . No. 16 / 112,257 , entitled DRIVE SELECTIVELY ACTUATING MULTIPLE 
SURGICAL CLIP APPLIER COMPRISING ADAP END EFFECTOR FUNCTIONS ; 
TIVE CONTROL IN RESPONSE TO A STRAIN 65 U.S. Provisional Patent Application Ser . No. 62 / 578,844 , 
GAUGE CIRCUIT ; now U.S. Patent Application Pub entitled SURGICAL INSTRUMENT WITH MODU 
lication No. 2019/0125354 . LAR POWER SOURCES ; and 
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U.S. Provisional Patent Application Ser . No. 62 / 578,855 , Applicant of the present application owns the following 
entitled SURGICAL INSTRUMENT WITH SENSOR U.S. Patent Applications , filed on Mar. 29 , 2018 , each of 
AND / OR CONTROL SYSTEMS . which is herein incorporated by reference in its entirety : 

Applicant of the present application owns the following U.S. patent application Ser . No. 15 / 940,641 , entitled 
U.S. Provisional Patent Applications , filed on Dec. 28 , 2017 , 5 INTERACTIVE SURGICAL SYSTEMS WITH 
the disclosure of each of which is herein incorporated by ENCRYPTED COMMUNICATION CAPABILITIES ; 
reference in its entirety : U.S. patent application Ser . No. 15 / 940,648 , entitled 

U.S. Provisional Patent Application Ser . No. 62 / 611,341 , INTERACTIVE SURGICAL SYSTEMS WITH CON 
entitled INTERACTIVE SURGICAL PLATFORM ; DITION HANDLING OF DEVICES AND DATA 

U.S. Provisional Patent Application Ser . No. 62 / 611,340 , 10 CAPABILITIES ; 
entitled CLOUD - BASED MEDICAL ANALYTICS ; U.S. patent application Ser . No. 15 / 940,656 , entitled 
and SURGICAL HUB COORDINATION OF CONTROL 

U.S. Provisional Patent Application Ser . No. 62 / 611,339 , AND COMMUNICATION OF OPERATING ROOM 
entitled ROBOT ASSISTED SURGICAL PLAT DEVICES ; 
FORM . U.S. patent application Ser . No. 15 / 940,666 , entitled 

Applicant of the present application owns the following SPATIAL AWARENESS OF SURGICAL HUBS IN 
U.S. Provisional Patent Applications , filed on Mar. 28 , 2018 , OPERATING ROOMS ; 
each of which is herein incorporated by reference in its U.S. patent application Ser . No. 15 / 940,670 , entitled 
entirety : COOPERATIVE UTILIZATION OF DATA 

U.S. Provisional Patent Application Ser . No. 62 / 649,302 , 20 DERIVED FROM SECONDARY SOURCES BY 
entitled INTERACTIVE SURGICAL SYSTEMS INTELLIGENT SURGICAL HUBS ; 
WITH ENCRYPTED COMMUNICATION CAPA- U.S. patent application Ser . No. 15 / 940,677 , entitled 
BILITIES ; SURGICAL HUB CONTROL ARRANGEMENTS ; 

U.S. Provisional Patent Application Ser . No. 62 / 649,294 , U.S. patent application Ser . No. 15 / 940,632 , entitled 
entitled DATA STRIPPING METHOD TO INTERRO- 25 DATA STRIPPING METHOD TO INTERROGATE 
GATE PATIENT RECORDS AND CREATE ANONY PATIENT RECORDS AND CREATE ANONYMIZED 
MIZED RECORD ; RECORD ; 

U.S. Provisional Patent Application Ser . No. 62 / 649,300 , U.S. patent application Ser . No. 15 / 940,640 , entitled 
entitled SURGICAL HUB SITUATIONAL AWARE COMMUNICATION HUB AND STORAGE DEVICE 
NESS ; FOR STORING PARAMETERS AND STATUS OF A 

U.S. Provisional Patent Application Ser . No. 62 / 649,309 , SURGICAL DEVICE TO BE SHARED WITH 
entitled SURGICAL HUB SPATIAL AWARENESS CLOUD BASED ANALYTICS SYSTEMS ; 
TO DETERMINE DEVICES IN OPERATING THE- U.S. patent application Ser . No. 15 / 940,645 , entitled 
ATER ; SELF DESCRIBING DATA PACKETS GENERATED 

U.S. Provisional Patent Application Ser . No. 62 / 649,310 , 35 AT AN ISSUING INSTRUMENT ; 
entitled COMPUTER IMPLEMENTED INTERAC- U.S. patent application Ser . No. 15 / 940,649 , entitled 
TIVE SURGICAL SYSTEMS ; DATA PAIRING TO INTERCONNECT A DEVICE 

U.S. Provisional Patent Application Ser . No. 62 / 649,291 , MEASURED PARAMETER WITH AN OUTCOME ; 
entitled USE OF LASER LIGHT AND RED - GREEN- U.S. patent application Ser . No. 15 / 940,654 , entitled 
BLUE COLORATION TO DETERMINE PROPER- 40 SURGICAL HUB SITUATIONAL AWARENESS ; 
TIES OF BACK SCATTERED LIGHT ; U.S. patent application Ser . No. 15 / 940,663 , entitled 

U.S. Provisional Patent Application Ser . No. 62 / 649,296 , SURGICAL SYSTEM DISTRIBUTED PROCESS 
entitled ADAPTIVE CONTROL PROGRAM ING ; 
UPDATES FOR SURGICAL DEVICES ; U.S. patent application Ser . No. 15 / 940,668 , entitled 

U.S. Provisional Patent Application Ser . No. 62 / 649,333 , 45 AGGREGATION AND REPORTING OF SURGICAL 
entitled CLOUD - BASED MEDICAL ANALYTICS HUB DATA ; 
FOR CUSTOMIZATION AND RECOMMENDA- U.S. patent application Ser . No. 15 / 940,671 , entitled 
TIONS TO A USER ; SURGICAL HUB SPATIAL AWARENESS TO 

U.S. Provisional Patent Application Ser . No. 62 / 649,327 , DETERMINE DEVICES IN OPERATING THE 
entitled CLOUD - BASED MEDICAL ANALYTICS 50 ATER ; 
FOR SECURITY AND AUTHENTICATION U.S. patent application Ser . No. 15 / 940,686 , entitled 
TRENDS AND REACTIVE MEASURES ; DISPLAY OF ALIGNMENT OF STAPLE CAR 

U.S. Provisional Patent Application Ser . No. 62 / 649,315 , TRIDGE TO PRIOR LINEAR STAPLE LINE ; 
entitled DATA HANDLING AND PRIORITIZATION U.S. patent application Ser . No. 15 / 940,700 , entitled 
IN A CLOUD ANALYTICS NETWORK ; STERILE FIELD INTERACTIVE CONTROL DIS 

U.S. Provisional Patent Application Ser . No. 62 / 649,313 , PLAYS ; 
entitled CLOUD INTERFACE FOR COUPLED SUR- U.S. patent application Ser . No. 15 / 940,629 , entitled 
GICAL DEVICES ; COMPUTER IMPLEMENTED INTERACTIVE 

U.S. Provisional Patent Application Ser . No. 62 / 649,320 , SURGICAL SYSTEMS ; 
entitled DRIVE ARRANGEMENTS FOR ROBOT- 60 U.S. patent application Ser . No. 15 / 940,704 , entitled USE 
ASSISTED SURGICAL PLATFORMS ; OF LASER LIGHT AND RED - GREEN - BLUE COL 

U.S. Provisional Patent Application Ser . No. 62 / 649,307 , ORATION TO DETERMINE PROPERTIES OF 
entitled AUTOMATIC TOOL ADJUSTMENTS FOR BACK SCATTERED LIGHT ; 
ROBOT - ASSISTED SURGICAL PLATFORMS ; and U.S. patent application Ser . No. 15 / 940,722 , entitled 

U.S. Provisional Patent Application Ser . No. 62 / 649,323 , 65 CHARACTERIZATION OF TISSUE IRREGULARI 
entitled SENSING ARRANGEMENTS FOR ROBOT TIES THROUGH THE USE OF MONO - CHRO 
ASSISTED SURGICAL PLATFORMS . MATIC LIGHT REFRACTIVITY ; and 
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U.S. patent application Ser . No. 15 / 940,742 , entitled each of which is herein incorporated by reference in its 
DUAL CMOS ARRAY IMAGING . entirety : 

Applicant of the present application owns the following U.S. Provisional Patent Application Ser . No. 62 / 650,887 , 
U.S. Patent Applications , filed on Mar. 29 , 2018 , each of entitled SURGICAL SYSTEMS WITH OPTIMIZED 
which is herein incorporated by reference in its entirety : SENSING CAPABILITIES ; 

U.S. patent application Ser . No. 15 / 940,636 , entitled U.S. Provisional Patent Application Ser . No. 62 / 650,877 , 
entitled SURGICAL SMOKE EVACUATION SENS ADAPTIVE CONTROL PROGRAM UPDATES FOR ING AND CONTROLS ; SURGICAL DEVICES ; U.S. Provisional Patent Application Ser . No. 62 / 650,882 , U.S. patent application Ser . No. 15 / 940,653 , entitled entitled SMOKE EVACUATION MODULE FOR ADAPTIVE CONTROL PROGRAM UPDATES FOR INTERACTIVE SURGICAL PLATFORM ; and SURGICAL HUBS ; U.S. Provisional Patent Application Ser . No. 62 / 650,898 , U.S. patent application Ser . No. 15 / 940,660 , entitled entitled CAPACITIVE COUPLED RETURN PATH 

CLOUD - BASED MEDICAL ANALYTICS FOR PAD WITH SEPARABLE ARRAY ELEMENTS . 
CUSTOMIZATION AND RECOMMENDATIONS Applicant of the present application owns the following 
TO A USER ; U.S. Provisional Patent Application , filed on Apr. 19 , 2018 , 

U.S. patent application Ser . No. 15 / 940,679 , entitled which is herein incorporated by reference in its entirety : 
CLOUD - BASED MEDICAL ANALYTICS FOR U.S. Provisional Patent Application Ser . No. 62 / 659,900 , 
LINKING OF LOCAL USAGE TRENDS WITH THE entitled METHOD OF HUB COMMUNICATION . 
RESOURCE ACQUISITION BEHAVIORS OF 20 Numerous specific details are set forth to provide a 
LARGER DATA SET ; thorough understanding of the overall structure , function , 

U.S. patent application Ser . No. 15 / 940,694 , entitled manufacture , and use of the embodiments as described in the 
CLOUD - BASED MEDICAL ANALYTICS FOR specification and illustrated in the accompanying drawings . 
MEDICAL FACILITY SEGMENTED INDIVIDUAL- Well - known operations , components , and elements have not 
IZATION OF INSTRUMENT FUNCTION ; 25 been described in detail so as not to obscure the embodi 

U.S. patent application Ser . No. 15 / 940,634 , entitled ments described in the specification . The reader will under 
stand that the embodiments described and illustrated herein CLOUD - BASED MEDICAL ANALYTICS FOR 

SECURITY AND AUTHENTICATION TRENDS are non - limiting examples , and thus it can be appreciated 
AND REACTIVE MEASURES ; that the specific structural and functional details disclosed 

30 herein may be representative and illustrative . Variations and U.S. patent application Ser . No. 15 / 940,706 , entitled changes thereto may be made without departing from the DATA HANDLING AND PRIORITIZATION IN A scope of the claims . CLOUD ANALYTICS NETWORK ; and The terms “ comprise ” ( and any form of comprise , such as 
U.S. patent application Ser . No. 15 / 940,675 , entitled “ comprises ” and “ comprising " ) , “ have ” ( and any form of 
CLOUD INTERFACE FOR COUPLED SURGICAL 35 have , such as “ has ” and “ having ” ) , “ include ” ( and any form 
DEVICES . of include , such as “ includes ” and “ including ” ) , and “ con 

Applicant of the present application owns the following tain ” ( and any form of contain , such as " contains ” and 
U.S. Patent Applications , filed on Mar. 29 , 2018 , each of " containing ” ) are open - ended linking verbs . As a result , a 
which is herein incorporated by reference in its entirety : surgical system , device , or apparatus that " comprises , " 

U.S. patent application Ser . No. 15 / 940,627 , entitled 40 " has , ” “ includes " , or " contains ” one or more elements 
DRIVE ARRANGEMENTS FOR ROBOT - AS- possesses those one or more elements , but is not limited to 
SISTED SURGICAL PLATFORMS ; possessing only those one or more elements . Likewise , an 

U.S. patent application Ser . No. 15 / 940,637 , entitled element of a system , device , or apparatus that “ comprises , ” 
COMMUNICATION ARRANGEMENTS FOR “ has , ” “ includes " , or " contains ” one or more features pos 
ROBOT - ASSISTED SURGICAL PLATFORMS ; 45 sesses those one or more features , but is not limited to 

possessing only those one or more features . U.S. patent application Ser . No. 15 / 940,642 , entitled The terms “ proximal ” and “ distal ” are used herein with CONTROLS FOR ROBOT - ASSISTED SURGICAL reference to a clinician manipulating the handle portion of PLATFORMS ; the surgical instrument . The term “ proximal ” refers to the 
U.S. patent application Ser . No. 15 / 940,676 , entitled 50 portion closest to the clinician and the term “ distal ” refers to 
AUTOMATIC TOOL ADJUSTMENTS FOR ROBOT the portion located away from the clinician . It will be further 
ASSISTED SURGICAL PLATFORMS ; appreciated that , for convenience and clarity , spatial terms 

U.S. patent application Ser . No. 15 / 940,680 , entitled such as " vertical ” , “ horizontal ” , “ up ” , and “ down ” may be 
CONTROLLERS FOR ROBOT - ASSISTED SURGI- used herein with respect to the drawings . However , surgical 
CAL PLATFORMS ; 55 instruments are used in many orientations and positions , and 

U.S. patent application Ser . No. 15 / 940,683 , entitled these terms are not intended to be limiting and / or absolute . 
COOPERATIVE SURGICAL ACTIONS FOR Various exemplary devices and methods are provided for 
ROBOT - ASSISTED SURGICAL PLATFORMS ; performing laparoscopic and minimally invasive surgical 

procedures . However , the reader will readily appreciate that U.S. patent application Ser . No. 15 / 940,690 , entitled 60 the various methods and devices disclosed herein can be DISPLAY ARRANGEMENTS FOR ROBOT - AS 
SISTED SURGICAL PLATFORMS ; and used in numerous surgical procedures and applications 

including , for example , in connection with open surgical 
U.S. patent application Ser . No. 15 / 940,711 , entitled procedures . As the present Detailed Description proceeds , 
SENSING ARRANGEMENTS FOR ROBOT - AS the reader will further appreciate that the various instru 
SISTED SURGICAL PLATFORMS . 65 ments disclosed herein can be inserted into a body in any 

Applicant of the present application owns the following way , such as through a natural orifice , through an incision or 
U.S. Provisional Patent Applications , filed on Mar. 30 , 2018 , puncture hole formed in tissue , etc. The working portions or 
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end effector portions of the instruments can be inserted larly , the bottom face 146 of the bottom clip 140 , against the 
directly into a patient's body or can be inserted through an support shelves 135 defined in the housing 132. The biasing 
access device that has a working channel through which the member 136 can comprise a spring , and / or any suitable 
end effector and elongate shaft of a surgical instrument can compressed elastic element , for example , which can be 
be advanced . 5 configured to apply a biasing force to the clips 140 , or at 

During various surgical procedures , a surgeon , or other least apply a biasing force to the top clip 140 which is 
clinician , may apply a clip to a patient's tissue in order to transmitted downwardly through the stack of clips 140 . 
achieve various effects and / or therapeutic results . Referring When a clip 140 is positioned against the support shelves 
to FIG . 1 , a surgical instrument , such as a clip applier 100 , 135 as described above , the clip 140 can be supported in a 
for example , can be configured to apply one or more clips to 10 firing position in which the clip 140 can be advanced and 
tissue located within a surgical site in the patient . Generally , ejected from the cartridge 130. In various circumstances , the 
referring now to FIG . 13 , the clip applier 100 can be support shelves 135 can define at least a portion of a firing 
structured and arranged to position a clip 140 relative to the chamber 149 in which the clips 140 can be sequentially 
tissue in order to compress the tissue within the clip 140. The positioned in the firing position . In some cases , the firing 
clip applier 100 can be configured to deform the clip 140 as 15 chamber 149 can be entirely defined within the cartridge 130 
illustrated in FIGS . 3 and 4 , for example , and as described or , in other cases , the firing chamber 149 can be defined 
in greater detail further below . Each clip 140 can comprise within and / or between the shaft 110 and the cartridge 130 . 
a base 142 and opposing legs 144 extending from the base In any event , as described in greater detail further below , the 
142. The base 142 and the legs 144 can comprise any clip applier 100 can comprise a firing drive which can 
suitable shape and can define a substantially U - shaped 20 advance a firing member into the cartridge 130 and push the configuration and / or a substantially V - shaped configuration , clip 140 from its firing position positioned against the 
for example . The base 142 can comprise angled portions 141 support shelves 135 to a fired position in which it is received 
which are connected together by a joint 143. In use , the legs within the end effector 120 of the clip applier 100. Referring 
144 of the clip 140 can be positioned on opposite sides of the primarily to FIGS . 14-16 , the housing 132 of the cartridge 
tissue wherein the legs 144 can be pushed toward one 25 130 can comprise a proximal opening , or window , 133 
another to compress the tissue positioned between the legs which can be aligned , or at least substantially aligned , with 
144. The joint 143 can be configured to permit the angled the support shelves 135 such that the firing member can 
portions 141 of the base 142 , and the legs 144 extending enter into the cartridge 130 through the proximal opening 
therefrom , to deform inwardly . In various circumstances , the 133 and advance a clip 140 distally out of the cartridge 130 . 
clip 140 can be configured to yield , or deform plastically , 30 In at least one such embodiment , the housing 132 can further 
when the clip 140 is sufficiently compressed , although some comprise a distal , or discharge , opening , or window , 137 
amount of elastic deformation , or spring - back , may occur which is also aligned with the support shelves 135 such that 
within the deformed clip 140 . the clip 140 can be advanced , or fired , distally along a firing 

Referring now to FIGS . 1 and 2 , the clip applier 100 can axis 139 extending through the proximal opening 133 , the 
include a shaft 110 , an end effector 120 , and a replaceable 35 firing chamber 149 , and the distal opening 137 , for example . 
clip cartridge , or magazine , 130. Referring to FIGS . 14-16 , In order to advance a clip 140 out of the cartridge 130 , 
the clip cartridge 130 can comprise a housing 132 and a further to the above , the firing member of the firing drive can 
plurality of clips 140 positioned within the housing 132. The be advanced into to the cartridge housing 132 and , in various 
housing 132 can define a storage chamber 134 in which the circumstances , into the firing chamber 149. As disclosed in 
clips 140 can be stacked . The storage chamber 134 can 40 greater detail further below , the firing member can pass 
comprise sidewalls which extend around , or at least sub- entirely through the cartridge 130 in order to advance the 
stantially around , the perimeter of the clips 140. Referring clip 140 into its fired position within the end effector 120 . 
again to FIG . 13 , each clip 140 can comprise opposing faces , After the clip 140 positioned in the firing chamber 149 has 
such as a top face 145 and a bottom face 146 on opposite been advanced distally by the firing member , as outlined 
sides of the clip 140 wherein , when the clips 140 are stacked 45 above , the firing member can be retracted sufficiently such 
in the housing 132 , the top face 145 of a clip 140 can be that the biasing member 136 can position another clip 140 
positioned against the bottom face 146 of an adjacent clip against the support shelves 135. In various circumstances , 
140 and wherein the bottom face 146 of the clip 140 can be the biasing member 136 can bias a clip 140 against the firing 
positioned against the top face 145 of another adjacent clip member while the firing member is positioned within the 
140. In various circumstances , the bottom faces 146 of the 50 housing 132. Such a clip 140 can be referred to as a queued 
clips 140 can face downwardly toward one or more support clip . After the firing member has been sufficiently retracted 
shelves , or platforms , 135 defined in the housing 132 while and slid out from underneath the queued clip 140 , the 
the top faces 145 of the clips 140 can face upwardly away biasing member 136 can then bias the clip 140 against the 
from the support shelves 135. The top faces 145 and the support shelves 135 where it is staged for the next stroke of 
bottom faces 146 of the clips 140 may be identical , or at least 55 the reciprocating firing member . Referring primarily to 
substantially identical , in some cases , while , in other cases , FIGS . 2 and 14-16 , the cartridge 130 can be configured to 
the top faces 145 and the bottom faces 146 may be different . supply the clips 140 to the firing chamber 149 along a 
The stack of clips 140 depicted in FIGS . 14-16 comprises predetermined path , such as supply axis 138 , for example . 
five clips 140 , for example ; however , other embodiments are The supply axis 138 can be transverse to the firing axis 139 
envisioned in which the stack of clips 140 can include more 60 such that the clips 140 are fed into the firing chamber 149 in 
than five clips 140 or less than five clips 140. In any event , a direction which is different than the direction in which the 
the clip cartridge 130 can further comprise at least one firing member passes through the firing chamber 149. In at 
biasing member , such as biasing member 136 , for example , least one such embodiment , the supply axis 138 can be 
positioned intermediate the housing 132 and the top clip 140 perpendicular , or at least substantially perpendicular , to the 
in the stack of clips 140. As described in greater detail 65 firing axis 139 , for example . 
below , the biasing member 136 can be configured to bias the Referring again to FIG . 2 , the shaft 110 can comprise a 
bottom clip 140 in the stack of clips 140 or , more particu- cartridge , or magazine , aperture 131 which can be sized and 
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configured to receive a clip cartridge 130 , for example , positioned in a firing position , as described above . As 
therein . The cartridge aperture 131 can be sized and con- illustrated in FIGS . 5 and 6 , the firing member 165 can 
figured such that the housing 132 of the cartridge 130 is include a distal portion 166 which can be advanced into the 
closely received within the cartridge aperture 131. The staple cartridge 130 along a firing axis 167 and engage the 
sidewalls which define the cartridge aperture 131 can limit , 5 clip 140 positioned in the firing position when the firing 
or at least substantially limit , the lateral movement of the member 165 and the firing nut 163 are advanced distally . In cartridge 130 relative to the shaft 110. The shaft 110 and / or some cases , the firing member 165 can comprise a linear the cartridge 130 can further comprise one or more locks member while , in other cases , the distal end 166 of the firing which can be configured to releasably hold the cartridge 130 member 165 can extend upwardly from the firing member in the cartridge aperture 131. As illustrated in FIG . 2 , the 10 165 , for example . Further to the above , the firing member cartridge 130 can be loaded into the cartridge aperture 131 165 can advance the clip 140 distally out of the clip cartridge along an axis which is , in at least one embodiment , parallel 
to or collinear with the supply axis 138. As also illustrated 130 along the firing axis 167 and into a receiving cavity 122 
in FIG . 2 , the shaft 110 can further comprise a pad or seat defined in the end effector 120 . 

118 extending from the sidewall 111 of the shaft 110 wherein 15 In various cases , the firing member 165 can be attached to 
the pad 118 can be configured to be received within and / or and extend distally from the firing nut 163 while , in other 
engaged with the housing 132 of the cartridge 130. The pad cases , the firing member 165 and the firing nut 163 can be 
118 can be sized and configured to be closely received operably connected to one another by a firing actuator 168 . 
within a recess 148 defined in the cartridge housing such that The firing actuator 168 can be pivotably mounted to the 
the pad 118 can limit , or at least substantially limit , the 20 firing member 165 at a pivot 169 and can include a distal arm 
lateral movement of the cartridge 130 relative to the shaft 170a and a proximal arm 170b which can be engaged with 
110. The pad 118 can be sized and configured to align the a longitudinal slot 113 defined in the housing 112 of the shaft 
cartridge 130 within the shaft 110 and / or support the car- 110. In at least one such embodiment , each of the arms 170a , 
tridge housing 132 . 170b can include a projection , such as projections 171a and 

Once the clip cartridge 130 has been positioned and 25 171b , respectively , extending therefrom which can be con 
seated within the shaft aperture 131 , referring now to FIGS . figured to slide within the longitudinal slot 113. Further to 
5 and 6 , a firing drive 160 of the clip applier 100 can be the above , the firing nut 163 can further include a firing pin 
actuated to advance the clips 140 from the clip cartridge 130 172 extending therefrom which can be configured to engage 
as described above . The firing drive 160 can comprise a the distal arm 170a in order to advance the actuator 168 and 
rotary drive input such as a drive screw 161 , for example , 30 the firing member 165 distally , as described above . In use , 
and a displaceable firing nut 163 operably engaged with the referring again to the progression illustrated in FIGS . 5 and 
drive screw 161. The drive screw 161 can comprise at least 6 , the firing nut 163 can be advanced distally by the drive 
one drive thread 162 which can be threadably engaged with screw 161 wherein the firing pin which is positioned 
a threaded aperture extending through the firing nut 163. In intermediate the distal arm 170a and the proximal arm 170b , 
various embodiments , the clip applier 100 can further 35 can contact the distal arm 170a and drive the actuator 168 
include an electric motor , for example , operably coupled and the firing member 165 distally . As the actuator 168 is 
with the drive screw 161. In various instances , the drive advanced distally , the actuator 168 may be prevented from 
screw 161 can be operably coupled with the motor of a rotating about the pivot pin 169 as one or both of the 
surgical instrument system comprising a hand - held instru- projections 171a and 171b sliding in the shaft slot 113 can 
ment or a robotic arm , for example . In any event , the 40 be prevented from being moved laterally relative to the 
movement of the firing nut 163 within the shaft 110 can be longitudinal shaft slot 113 until the actuator 168 reaches the 
constrained such that the firing nut 163 moves along a position illustrated in FIG . 6 . 
longitudinal axis 164 when the drive screw 161 is rotated When the actuator 168 has reached the position illustrated 
about the longitudinal axis 164 by the motor . For instance , in FIG . 6 , the distal projection 171a can enter into a distal 
when the drive screw 161 is rotated in a first direction by the 45 slot portion 114 of the longitudinal slot 113 which can be 
motor , the drive screw 161 can advance the firing nut 163 configured to pivot the actuator 168 downwardly , or permit 
distally toward the end effector 120 , as illustrated in FIG . 6 . the actuator 168 to be pivoted downwardly , as illustrated in 
When the drive screw 161 is rotated in a direction opposite FIG . 9. In at least one such embodiment , the distal projection 
the first direction by the motor , the drive screw 161 can 171a can come into contact with the sidewall of the distal 
retract the firing nut 163 proximally away from the end 50 slot portion 114 which can guide the distal projection 171a 
effector 120. The shaft 110 can comprise one or more downwardly and pivot the actuator 168 about the pivot 169 
bearings which can be configured to rotatably support the as the actuator 168 is advanced forward by the firing nut 163 . 
drive screw 161. For instance , a bearing 159 can be config- In such a pivoted position , the firing pin 172 extending from 
ured to rotatably support the distal end of the drive screw the firing nut 163 may no longer be engaged with the distal 
161 , for example , as illustrated in FIGS . 5 and 6 . 55 arm 170a of the actuator 168 wherein , subsequently , the 

The firing drive 160 can further comprise a firing member firing nut 163 may move distally independently of the 
165 extending from the firing nut 163 which can be actuator 168 thereby leaving behind the actuator 168 and the 
advanced distally and retracted proximally with the firing firing member 165. Stated another way , the distal end 114 of 
nut 163 , as described in greater detail further below . Upon the longitudinal shaft slot 113 may deactivate the firing 
comparing FIGS . 5 and 6 , the reader will note that the firing 60 member 165 wherein , at such point , the position of the firing 
nut 163 and the firing member 165 have been advanced from member 165 may represent the fully - fired or distal - most 
a proximal , unfired position , illustrated in FIG . 5 , to a distal , position of the firing member 165. In such a position , the clip 
fired position , illustrated in FIG . 6 , in which the firing 140 has been fully advanced into the receiving cavity , or 
member 165 has advanced a clip 140 from the clip cartridge receiver , 122. Furthermore , in such a position , the next clip 
130 into the end effector 120. Referring primarily to FIG . 5 , 65 140 to be advanced into the receiving cavity 122 may be 
the clip cartridge 130 is illustrated as comprising a plurality biased against the top surface of the firing member 165 , 
of clips 140 stored therein wherein one of the clips 140 is further to the above . 

2 



US 11,051,836 B2 
17 18 

Once a clip 140 has been positioned within the receiving portion of the longitudinal slot 115 which is substantially 
cavity 122 , further to the above , the clip 140 can be linear . Similar to the above , the sidewalls of the longitudinal 
deformed by a crimping drive 180 , for example . Referring slot 115 can be configured to confine the movement of the 
now to FIGS . 3 and 4 , the end effector 120 of the clip applier crimping actuator 188 along a longitudinal path and can be 
100 can further comprise a first jaw 123a and a second jaw 5 configured to limit or prevent the rotation of the crimping 
123b wherein the first jaw 123a and the second jaw 123b can actuator 188 once the crimping actuator 188 has been rotated 
at least partially define the receiving chamber 122. As upwardly into an at least partially actuated position , as 
illustrated in FIGS . 3 and 4 , the first jaw 123a can comprise discussed above . As the reader will understand , the firing pin 
a first channel 124a and the second jaw 123b can comprise 172 of the firing drive 160 and the firing pin 184 of the 
a second channel 124b which can each be configured to 10 crimping drive 180 both extend from the firing nut 163. For 
receive and support at least a portion of a clip 140 therein . the sake of expediency and demonstration , the firing pins 
The first jaw 123a can be pivotably coupled to a frame 111 172 and 184 are illustrated as extending from the same side 
of the shaft 110 by a pin 125a and the second jaw 123b can of the firing nut 163 ; however , it is envisioned that the firing 
be pivotably coupled to the frame 111 by a pin 125b . In use , pin 172 can extend from a first lateral side of the firing nut 
the crimping drive 180 can be configured to rotate the first 15 163 while the firing pin 184 can extend from the other lateral 
jaw 123a toward the second jaw 123b and / or rotate the side of the firing nut 163. In such circumstances , the firing 
second jaw 123b toward the first jaw 123a in order to actuator 168 can be positioned alongside the first lateral side 
compress the clip 140 positioned therebetween . In at least of the drive screw 161 and the crimping actuator 188 can be 
one such embodiment , the crimping drive 180 can comprise positioned alongside the opposite lateral side of the drive 
a cam actuator 181 which can be configured to engage a first 20 screw 161. Correspondingly , the longitudinal slot 113 can be 
cam surface 126a defined on the first jaw 123a and a second defined in a first lateral side of the shaft housing 112 while 
cam surface 126b on the second jaw 123b in order to pivot the longitudinal slot 115 can be defined in the opposite 
the first jaw 123a and the second jaw 123b toward one lateral side of the shaft housing 112 . 
another . The cam actuator 181 can comprise a collar which Further to the above , the cam actuator 181 can be oper 
at least partially surrounds the first jaw 123a and the second 25 ably coupled with crimping actuator 188 such that , when the 
jaw 123b . In at least one such embodiment , the collar can crimping actuator 188 is advanced distally by the firing nut 
comprise an inner cam surface 182 which can be contoured 163 , the cam actuator 181 can be advanced distally , as 
to contact the cam surfaces 126a , 126b of the jaws 123a , illustrated in FIGS . 8 and 10 , until the distal projection 191a 
123b and drive them inwardly toward one another . In extending from the distal arm 190a reaches the distal end 
various circumstances , the clip 140 positioned within the 30 117 of the longitudinal slot 115. In such a distal position , the 
receiving chamber 122 defined in the end effector 120 can be cam actuator 181 may be in a fully advanced position and 
positioned relative to tissue before the crimping drive 180 is the clip 140 positioned within the receiving chamber 122 
actuated . In some circumstances , the crimping drive 180 can can be in a fully deformed or crimped configuration . There 
be at least partially actuated prior to positioning the clip 140 after , the cam actuator 181 can be retracted and the end 
relative to the tissue in order to at least partially compress 35 effector 120 can be reopened . More particularly , the drive 
the clip 140. In certain instances , the clip 140 and the screw 161 can be rotated in an opposite direction in order to 
receiving chamber 122 can be sized and configured such that move the firing nut 163 proximally and retract the cam 
the clip 140 can be biased or flexed inwardly when the end actuator 181 wherein , in certain instances , the end effector 
effector 120 is in its unactuated state , as illustrated in FIG . 120 can further include a biasing member which can be 
3. In various instances , the crimping first jaw 123a and the 40 configured to bias the first jaw 123 and the second jaw 123b 
second jaw 123b can be actuated to elastically crimp and / or from the closed , or fired , position illustrated in FIG . 4 into 
permanently crimp the clip 140 positioned therebetween . the open , or unfired , position illustrated in FIG . 3. As the 

Further to the above , the firing nut 163 can be configured firing nut 163 is retracted from its position illustrated in FIG . 
to actuate the crimping drive 180. More particularly , refer- 10 , the firing pin 184 extending from the firing nut 163 can 
ring now to FIG . 7 , the crimping drive 180 can comprise a 45 engage the proximal arm 190b of the crimping actuator 188 
crimping actuator 188 operably coupled with the cam actua- and move the crimping actuator 188 , and the cam actuator 
tor 181 wherein the crimping actuator 188 can be selectively 181 extending therefrom , proximally as illustrated in FIG . 
engaged by the firing nut 163 as the firing nut 163 is 12. Similar to the above , the proximal projection 1915 
advanced distally as described above . In at least one such extending from the proximal arm 190b of the crimping 
embodiment , the firing nut 163 can further comprise a 50 actuator 188 can be configured to contact the sidewall of the 
second firing pin , such as firing pin 184 , for example , curved proximal end 116 wherein the sidewall can guide the 
extending therefrom which can be configured to engage the crimping actuator 188 downwardly and rotate the crimping 
crimping actuator 188 as the firing nut 163 is advancing the actuator 188 about the pivot 189. At such point , the firing pin 
firing actuator 168. Referring again to FIG . 7 , the crimping 184 may no longer be engaged with the crimping actuator 
actuator 188 is positioned in an unactuated position and , 55 188 , the cam actuator 181 may be fully retracted , and the 
when the firing nut 163 is advanced sufficiently to engage a firing nut 163 may continue to be retracted proximally 
distal arm 190a of the crimping actuator 188 , the firing nut relative to the crimping actuator 188 . 
163 can rotate the crimping actuator 188 upwardly into an Further to the above , referring now to FIG . 11 , the firing 
actuated position as illustrated in FIG . 8. As also illustrated nut 163 can be configured to re - engage the firing actuator 
in FIG . 8 , the distal arm 190a and a proximal arm 190b can 60 168 as the firing nut 163 is being retracted proximally . As 
each comprise a projection , such as projections 191a and discussed above , the firing actuator 168 is rotated down 
191b , respectively , extending therefrom which can be posi- wardly when the firing actuator 168 reaches the distal end 
tioned within a second longitudinal slot defined in shaft 110 , 114 of the longitudinal slot 113 and , as a result , the firing 
such as slot 115 , for example . As the crimping actuator 188 actuator 168 may still be in its downwardly rotated position 
is rotated upwardly from its unactuated position about a 65 when the firing nut 163 is retracted proximally to re - engage 
pivot 189 , the projections 191a and 1916 can move from the the firing actuator 168. As illustrated in FIG . 11 , the firing 
proximal curved end 116 of the longitudinal slot 115 into a pin 172 extending from the firing nut 163 can engage the 
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proximal arm 170b of the firing actuator 168 and , as the some circumstances , to apply at least some inward pressure 
firing nut 163 is further retracted , the firing nut 163 can on the clip 140 as it is moved into its fully - seated position 
rotate the firing actuator 168 upwardly such that the projec- within the receiving chamber 122 so as to reduce or elimi 
tions 171a and 171b extending from the arms 170a and nate relative movement between the clip 140 and the side 
170b , respectively , can re - enter the longitudinal portion of 5 walls of the receiving chamber 122 , for example . In various 
the longitudinal slot 113. Thereafter , the firing nut 163 and circumstances , such an overlap can be created when the 
can be retracted until the firing actuator 168 and the firing distal end 114 of the longitudinal slot 113 is positioned 
member 165 extending therefrom have been returned to their distally with respect to the proximal end 116 of the second 
starting , or unfired , positions illustrated in FIG . 5. In such longitudinal slot 115 , for example . 
circumstances , the firing member 165 can be withdrawn 10 In the illustrated embodiment of FIG . 1 and / or any other 
from the clip cartridge 130 as the firing member 165 is suitable embodiment , turning now to FIG . 17 , a clip car 
retracted proximally by the firing nut 163 such that a new tridge , such as clip cartridge 230 , for example , can comprise 
clip 140 can be biased into the firing chamber of the clip a pusher plate 248 positioned intermediate the biasing 
cartridge 130 by the biasing member 136. Once the firing member 136 and the top - most clip 140 stacked within the 
member 165 and the firing actuator 168 have been retracted 15 clip cartridge 230. The pusher plate 248 can be rigid , or at 
to their starting positions and the next clip 140 has been least substantially rigid , and can comprise a first bearing 
positioned within the firing chamber , the firing drive 160 can surface against which the biasing member 136 can apply a 
be actuated once again in order to move the firing nut 163 biasing force . The pusher plate 248 can also comprise a 
and the firing member 165 distally to advance the next clip second bearing surface which can transmit the biasing force 
140 into the end effector 120. Likewise , the firing nut 163 20 to the top surface 145 of the top - most clip 140. The pusher 
can re - actuate the crimping drive 180 as the firing nut 163 plate 248 can be comprised of a sheet of stainless steel 
is moved distally once again in order to deform the next clip material , for example , although the pusher plate 248 can 
140. Thereafter , the firing nut 163 can retracted in order to comprise any suitable shape and can be comprised of any 
re - set the crimping drive 180 and the firing drive 160 once suitable material . In certain instances , the pusher plate 248 
again . This process can be repeated until a sufficient number 25 may not be attached to the biasing member 136 while , in 
of clips 140 have been applied to the targeted tissue and / or other instances , the pusher plate 248 can be affixed to the 
until the clips 140 contained within the clip cartridge 130 biasing member 136 such that the pusher plate 248 does not 
have been depleted . In the event that additional clips 140 are become dislodged from the cartridge housing 132. In vari 
needed , the expended clip cartridge 130 can be removed ous circumstances , the pusher plate 248 can be sized and 
from the shaft 110 and a replacement clip cartridge 130 30 configured such that it cannot pass through the proximal 
containing additional clips 140 can be inserted into the shaft opening 133 and / or the distal opening 137 defined in the 
110. In some circumstances , an at least partially depleted cartridge housing 132 . 
clip cartridge 130 can be replaced with an identical , or at In the illustrated embodiment of FIG . 1 and / or any other 
least nearly identical , replacement clip cartridge 130 while , suitable embodiment , turning now to FIGS . 18 and 19 , a clip 
in other circumstances , the clip cartridge 130 can be 35 cartridge , such as clip cartridge 330 , for example , can 
replaced with a clip cartridge having more than or less than comprise a lockout member which can be positioned within 
five clips 140 contained therein and / or a clip cartridge the firing chamber 149 of the clip cartridge 330 after all of 
having clips other than clips 140 contained therein , for the clips 140 contained within the clip cartridge 330 have 
example . been ejected from the cartridge 330. The lockout member 

Referring again to FIGS . 6-9 , the firing nut 163 of the 40 can comprise a lockout plate 348 which can be positioned 
illustrated embodiment can be configured to become disen- intermediate the biasing member 136 and the top surface 
gaged from the firing actuator 168 at the same time that the 145 of the top - most clip 140 contained within the clip 
firing nut 163 becomes engaged with the crimping actuator cartridge 330. In use , further to the above , the clips 140 can 
188. Stated another way , the firing drive 160 can be deac- be sequentially positioned in the firing chamber 149 of the 
tivated at the same time that the crimping drive 180 is 45 clip cartridge 130 and then advanced distally out of the clip 
activated . In various circumstances , such timing can be housing 132 wherein , after the last clip 140 has been 
achieved when the distal end 114 of the longitudinal slot 113 advanced out of the clip housing 132 and the firing member 
is aligned , or at least substantially aligned , with the proximal 165 has been withdrawn from the clip cartridge 130 , the 
end 116 of the second longitudinal slot 115 , for example . In biasing member 136 can bias the lockout plate 348 against 
the illustrated embodiment and / or any other suitable 50 the shelves 135. In such a position , the lockout plate 348 can 
embodiment , a lag can exist between the deactivation of the be aligned with the proximal opening 133 and the distal 
firing drive 160 and the activation of the crimping drive 180 . opening 137 such that the firing member 165 cannot enter , 
Such a lag between the end of the firing stroke of the firing or at least substantially enter , the clip cartridge 130. In such 
member 165 and the beginning of the firing stroke of the circumstances , the lockout plate 348 can block the firing 
cam actuator 181 can be created , in some circumstances , to 55 member 165 from entering into and passing through the 
assure that the clip 140 has been positioned in its fully- housing 132 and , as a result , prevent the inadvertent firing of 
seated position within the receiving chamber 122 before the the clip applier 100 after the clip cartridge 130 has run out 
clip 140 is deformed by the cam actuator 181. In various of clips . In the event that the operator of the clip applier 100 
circumstances , such a lag can be created when the distal end were to actuate the firing drive 160 and attempt to advance 
114 of the longitudinal slot 113 is positioned proximally 60 the firing member 165 into the spent clip cartridge 130 , the 
with respect to the proximal end 116 of the second longi- firing member 165 would contact and abut the lockout plate 
tudinal slot 115 , for example . In the illustrated embodiment 348 wherein , in such circumstances , a compressive load can 
and / or any other suitable embodiment , the deactivation of be created within the firing member 165. The clip applier 
the firing drive 160 may occur after the activation of the 100 can further include a clutch which can be configured to 
crimping drive 180. Such an overlap between the end of the 65 slip and operably disconnect the motor from the drive screw 
firing stroke of the firing member 165 and the beginning of 161 when the compressive load created within the firing 
the firing stroke of the cam actuator 181 can be created , in member 165 exceeds a certain or predetermined amount . In 
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addition to or in lieu of a clutch , the motor and / or motor above , until the spent clip cartridge 430 is replaced with 
controller of the clip applier 100 which operates the firing another suitable clip cartridge . 
drive 160 , for example , can comprise a load sensor config- In the illustrated embodiment of FIG . 1 and / or any other 
ured to detect the load generated within the firing member suitable embodiment , as discussed above , the drive screw 
165 and , when the load created within the firing member 165 5 161 can be rotated in a first direction to advance the firing 
exceeds a certain or predetermined amount , the voltage nut 163 distally and rotated in a second , or reverse , direction 
and / or current supplied to the motor can be switched off to retract the firing nut 163 proximally . In order to rotate the 
and / or reduced . In any event , the lockout plate 348 can be drive screw 161 in the first and second directions , the 
sized and configured such that the lockout plate 348 cannot electric motor operably coupled with the drive screw 161 
be dislodged through the distal opening 137 and / or the 10 can be operated in corresponding first and second directions . 
proximal opening 133 when the firing member 165 contacts In the illustrated embodiment of FIG . 1 and / or any other 
the lockout plate 348. In order to use the clip applier 100 suitable embodiment , a clip applier can utilize a motor 
once again , the operator of the clip applier 100 can remove which is operated in only a first direction wherein the 
the spent cartridge 330 from the shaft 110 and insert a new rotation of the motor in such a single direction can be 
clip cartridge 330 , for example , into the shaft 110. At such 15 utilized to advance a firing nut distally and retract the firing 
point , a clip 140 may be positioned within the firing chamber nut proximally . Turning now to FIGS . 22-26 , the output of 
149 of the new clip cartridge 330 and the firing member 165 an electric motor can be transmitted to a drive system 560 
can be advanced distally into the new clip cartridge 330 to via a transmission system 550. The transmission system 550 
deploy the clip 140 as described above . can comprise an input shaft 552 which is operated in a single 

In the illustrated embodiment of FIG . 1 and / or any other 20 direction wherein the transmission system 550 can be swit 
suitable embodiment , referring now to FIGS . 20 and 21 , a chable or shiftable between a first state , or configuration , in 
clip cartridge , such as clip cartridge 430 , for example , can which the transmission system 550 rotates a drive screw 561 
comprise guides which can be configured to limit or confine of the drive system 560 in a first direction and a second state , 
the movement of a lockout member within the clip cartridge of configuration , in which the transmission system 550 
430. Similar to the above , the lockout member can comprise 25 rotates the drive screw 561 in a second , or opposite , direc 
a lockout plate 448 , for example , which can be positioned tion . The first state of the transmission system 550 is 
intermediate the biasing member 136 and the top surface depicted in FIGS . 22-24 and the second state of the trans 
145 of the top - most clip 140 contained within the housing mission system 550 is depicted in FIGS . 25 and 26 . 
432 of the clip cartridge 430. In use , similar to the above , the Referring again to FIGS . 22-24 , the input shaft 552 can 
lockout plate 448 can be progressively pushed downwardly 30 comprise an input gear 551 mounted thereto which is 
into the firing chamber 149 as the clips 140 are sequentially operably coupled , or meshingly engaged , with a shifter gear 
ejected from the clip cartridge 430. The lockout plate 448 553 such that the rotation of the input shaft 552 is trans 
can be sized and configured such that it is closely received mitted to the shifter gear 553. With regard to all of the gears 
within the cartridge housing 432 and such that relative discussed herein , gears which are operably coupled or 
lateral movement between the lockout plate 448 and the 35 meshingly engaged with one another can comprise any 
housing 432 can be limited in order to reduce , or prevent , the suitable arrangement of teeth , for example , which can trans 
possibility of the lockout plate 448 becoming misaligned mit the rotation of one gear to the other . When the input shaft 
within the clip cartridge 430. In the event that the lockout 552 is rotated in the first direction , the shifter gear 553 is 
plate 448 were to become misaligned within the clip car- rotated in the second , or opposite , direction . In the first state 
tridge 430 , the lockout plate 448 may bind within the 40 of the transmission system , the shifter gear 553 is in a first 
housing 432 and prevent the biasing member 136 from position in which the shifter gear 553 is operably coupled 
applying an appropriate biasing force to the stack of clips with an intermediate gear 554 wherein , when the shifter gear 
140 , for example . As illustrated in FIGS . 20 and 21 , the 553 is rotated in the second direction by the input gear 551 , 
lockout plate 438 can further comprise guide members 447 as discussed above , the intermediate gear 554 is rotated in 
extending therefrom which can be received within guide 45 the first direction . Although not illustrated , the intermediate 
slots 446 defined in the cartridge housing 432. The guide gear 554 can be rotatably supported within the shaft 110 of 
members 447 and the guide slots 446 can be sized and the clip applier 100 , for example . The intermediate gear 554 
configured such that the guide members 447 are closely can also be operably coupled with an output gear 555 
received within the guide slots 446 and such that relative mounted to the drive screw 561 such that the rotation of the 
lateral movement between the lockout plate 438 and the 50 intermediate gear 554 can be transmitted to the output gear 
cartridge housing 432 can be limited . Each of the guide slots 555. When the intermediate gear 554 is driven in the first 
446 can be defined by opposing sidewalls 445 which can direction by the shifter gear 553 , as described above , the 
define a distance therebetween which is equal to or slightly intermediate gear 554 can drive the output gear 555 and the 
larger than the width of the guide member 447 positioned drive screw 561 in the second direction . Similar to the 
therein such that the guide member 447 can slide between 55 above , the firing nut 563 can be operably coupled with the 
the opposing sidewalls 445 between the top 443 and the drive screw 561 and suitably constrained within the shaft 
bottom 444 of the guide slot 446. Thus , while the guide 110 such that , when the drive screw 561 is rotated in the 
members 447 and the guide slots 446 can be configured to second direction , the firing nut 563 is advanced distally as 
limit lateral movement therebetween , as outlined above , the indicated by the arrow D. 
guide members 447 and the guide slots 446 can be config- 60 Similar to the above , the firing nut 563 can be advanced 
ured to permit relative movement between the lockout plate to its distal - most position , illustrated in FIG . 24 , in order to 
438 and the cartridge housing 432 along a predetermined advance a clip 140 from the clip cartridge 130 into the end 
path parallel to or collinear with the supply axis 138 , for effector 120 and crimp the clip 140 as described above . As 
example . When the lockout plate 438 is pushed into the illustrated in FIGS . 23 and 24 , the firing nut 563 can further 
firing chamber 149 by the biasing member 136 , the lockout 65 comprise a cam bar 569 extending therefrom which can be 
plate 438 can inhibit the advancement of the firing member configured to shift the transmission system 550 from its first 
165 and the operation of the clip applier 100 , as outlined state to its second state . Upon comparing FIG . 24 and FIG . 
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25 , the reader will note that the shifter gear 553 is movable illustrated in FIG . 27 and can comprise a plurality of 
between a first position in which the transmission system movable arms 30. Each arm 30 can comprise an actuator 
550 is in its first state and a second position in which the module 32 comprising an electric motor configured to 
transmission system 550 is in its second state . More par- supply the rotary motion to the shaft 110 of a clip applier 
ticularly , the shifter gear 553 is mounted to a shifter 556 5 100 , and / or any other suitable surgical instrument . Referring 
which is rotatable about the input shaft 552 such that the now to FIG . 28 , an end effector 620 may be selectively 
shifter gear 553 can be rotated from its first position in which engageable with and disengageable from an actuator shaft the shifter gear 553 is operably engaged with the input gear 610 of a clip applier wherein the end effector 620 can 551 and the intermediate gear 554 and its second position in 
which the shifter gear 553 is operably disengaged from the 10 distal end 611 of the shaft 610. The proximal end 621 of the comprise a proximal end 621 which can be coupled to a 
intermediate gear 554. Although the shifter gear 553 is end effector 620 can comprise an outer housing 629 , a frame operably disengaged from the intermediate gear 554 when 
the shifter gear 553 is in its second position , the shifter gear extending through the outer housing 629 , an outer drive 
553 can be operably coupled with the input gear 551 and the shaft extending through the frame , and an inner drive shaft 
output gear 555 in order to transmit rotary motion from the 15 extending through the outer drive shaft . Similarly , the distal 
input shaft 552 to the drive screw 561. As illustrated in end 611 of the shaft 610 can comprise an outer housing 619 , 
FIGS . 24 and 25 , the shifter 556 can comprise a central a frame 663 extending through the outer housing 619 , an 
aperture through which the input shaft 552 can extend ; outer drive shaft 662 extending through the frame 663 , and 
however , the shifter 556 may not be operably engaged with an inner drive shaft 661 extending through the outer drive 
the input shaft 552 and , as a result , the rotation of the input 20 shaft 662. With regard to the distal end 611 of the shaft 610 , 
shaft 552 may not rotate the shifter 556 and , likewise , the the frame 663 , the outer drive shaft 662 , and the inner drive 
rotation of the shifter 556 may not rotate the input shaft 552 . shaft 661 can each comprise a portion of a tongue connector 
In any event , the shifter 556 can further comprise a cam 613 extending therefrom and a portion of a connector groove 
follower 558 extending therefrom which can be engaged by 612 defined therein , wherein the tongue connector 613 can 
a cam 568 defined on the cam bar 569 as the firing nut 563 25 be configured to be received within a tongue groove 623 
is advanced distally . When the cam 568 engages the cam defined in the proximal end 621 of the end effector 620 , and 
follower 558 , the cam 568 can rotate the shifter 556 and the wherein the tongue groove 612 can be configured to receive 
shifter gear 553 between its first position and its second a tongue connector 622 extending from the proximal end 
position as described above . 621 of the end effector 620. Similar to the tongue connector 
When the shifter gear 553 is in its second position and the 30 613 which extends across the frame 663 , the outer drive 

transmission system 550 is in its second state , as described shaft 662 , and the inner drive shaft 661 of the distal shaft end 
above , the input shaft 552 and the drive screw 561 can both 611 , the tongue connector 622 can extend across the frame , 
be rotated in the first direction . More particularly , the input the outer drive shaft , and the inner drive shaft of the 
shaft 552 , when rotated in the first direction , can rotate the proximal end 621 of the end effector 620. Also , similar to the 
input gear 551 in the first direction and , as the shifter gear 35 tongue groove 612 which extends across the frame 663 , the 
553 is directly engaged with the input gear 551 , the shifter outer drive shaft 662 , and the inner drive shaft 661 of the 
gear 553 will be rotated in the second direction . The reader distal shaft end 611 , the tongue groove 623 can extend 
will note that the shifter gear 553 rotates in the second across the frame , the outer drive shaft , and the inner drive 
direction when the transmission system 550 is in its second shaft of the proximal end 621 of the end effector 620. In the 
state as compared to the first , or opposite , direction when the 40 configuration depicted in FIG . 28 , the tongue connector 622 
transmission system 550 is in its first state . Upon comparing of the end effector 620 can be slid laterally into the tongue 
FIGS . 24 and 25 , further to the above , the reader will groove 612 of the shaft 610 at the same time that the tongue 
appreciate that the intermediate gear 554 is no longer connector 613 of the shaft 610 is slid laterally into the 
operably positioned intermediate the input gear 551 and the tongue groove 623 of the end effector 620. Owing to such 
shifter gear 553 when the transmission system 550 is in its 45 assembly , the frame of the end effector 620 can be securely 
second state thereby accounting for the different directions coupled to the frame 663 of the shaft 610 , the outer drive 
of rotation . As the shifter gear 553 is operably engaged with shaft of the end effector 620 can be operably coupled to the 
the input gear 551 and the output gear 555 when the shifter outer drive shaft 662 of the shaft 110 , and the inner drive 
gear 553 is in its second position , the shifter gear 553 can shaft of the end effector 620 can be operable coupled to the 
rotate the output gear 555 , and the drive screw 561 coupled 50 inner drive shaft 661 of the shaft 110. The reader will note 
to the output gear 555 , in the first direction . When the drive that the portions of the tongue connector 612 are aligned 
screw 561 is rotated in the first direction , as illustrated in with one another , the portions of the tongue groove 613 are 
FIGS . 25 and 26 , the firing nut 563 can be retracted aligned with one another , the portions of the tongue groove 
proximally to permit the end effector 120 to be reopened and 622 are aligned with one another , and the portions of the 
to retract the firing member 165. Referring primarily to FIG . 55 tongue connector 623 are aligned with one another when the 
26 , the firing nut 563 can further comprise a second cam bar end effector 620 is assembled to the shaft 610. Once 
567 extending therefrom comprising a cam 566 which can assembled , the outer drive shaft 662 of the shaft 110 can 
be configured to contact the cam follower 558 of the shifter rotate the outer drive shaft of the end effector 620 , and the 
556 as the firing nut 563 is retracted proximally into its inner drive shaft 661 of the shaft 610 can rotate the inner 
fully - retracted position . In such circumstances , the cam 566 60 drive shaft of the end effector 620. When the outer drive 
can push the shifter 556 back into its first position and into shaft 662 and / or the inner drive shaft 661 are rotated , the 
operative engagement with the intermediate gear 554 such portions of the tongue connector 612 , the portions of the 
that the transmission system 550 can be reset into its first tongue groove 613 , the portions of the tongue groove 622 , 
state and the clip applier 100 can be actuated once again . and the portions of the tongue connector 623 may no longer 
As discussed above , the firing drive of the clip applier 100 65 be aligned . In order to remove the end effector 620 from the 

can be operated by a surgical instrument system comprising shaft 610 , the inner drive shaft 661 and / or the outer drive 
an electric motor . A robotic surgical instrument system 20 is shaft 662 can be rotated into one or more positions in which 
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the tongue connectors 612 and 623 and the tongue grooves longitudinal axis of the clip applier 100. The shaft 110 can 
613 and 622 are sufficiently aligned . comprise an outer housing , or frame portion , 119 which can 

Referring again to FIG . 28 , the outer housing 619 of the comprise a proximal end 102 and can comprise a distal 
shaft 610 can further comprise a stop 614 which can be portion of the articulation joint 101. The proximal end 102 
configured to limit the lateral movement of the end effector 5 can comprise a spherical , or an at least substantially spheri 
620 as the end effector 620 is being slid transversely onto the cal , end 102 , for example , which can be received within a 
distal end 611 of the shaft 610. The stop 614 can provide a spherical , or an at least substantially spherical , cavity 104 
datum from which the inner drive shaft of the end effector defined in an articulation joint member 103. The articulation 
620 and the inner drive shaft 661 of the shaft 610 are aligned joint member 103 can also comprise a spherical , or at least 
along longitudinal axis 615 , the outer drive shaft of the end 10 substantially spherical , end 105 , for example , which can be 
effector 620 and the other drive shaft 662 of the shaft 610 are received within a spherical , or an at least substantially 
aligned along longitudinal axis 615 , and / or the frame of the spherical , cavity 107 defined in a shaft frame portion 106 . 
end effector 620 and the frame 663 of the shaft 610 are The proximal end 102 of the shaft 110 can be at least 
aligned along the longitudinal axis 615. Further to the above , partially captured within the cavity 104 such that the proxi 
the inner drive shaft 661 can extend into an actuator module 15 mal end 102 cannot be readily removed from the cavity 104 . 
632 which can comprise an electric motor and / or gear train That said , the proximal end 102 and the cavity 104 can be 
664 operably coupled with the inner drive shaft 661 con- sized and configured to permit the proximal end 102 to be 
figured to rotate the inner drive shaft 661. Furthermore , the rotated in any suitable direction within the cavity 104. As 
actuator module 632 can comprise a second electric motor also illustrated in FIG . 30 , the clip applier 100 can further 
and gear train operably engaged with the second drive shaft 20 comprise articulation controls 108a and 108b , for example , 
662 configured to drive the second drive shaft 662. As which can extend through the articulation joint 101 and can 
described in greater detail below , a second electric motor can comprise distal ends mounted within mounting apertures 
be utilized to articulate the end effector 620. Also , further to 109a and 109b , respectively , defined within the proximal 
the above , the outer housing 619 and / or the frame 663 of the end 102 of the shaft housing 119. In use , the articulation 
shaft 610 can further comprise a gear 617 mounted thereto 25 controls 108a and 108b can be pushed and / or pulled in order 
which is operably engaged with an electric motor and gear to move the proximal end 102 within the cavity 104. Further 
train 618 which can be configured to rotate the shaft 610 and to the above , the end 105 of the articulation joint member 
the end effector 620 about the longitudinal axis 615. For 103 can be at least partially captured within the cavity 107 
instance , if the electric motor and gear train 618 are operated defined in the shaft frame portion 106 such that the end 105 
in a first direction , the shaft 610 and the end effector 620 can 30 cannot be readily removed from the cavity 107. That said , 
be rotated about the axis 615 in a clockwise direction while , the end 105 and the cavity 107 can be sized and configured 
if the electric motor and gear train 618 are operated in a to permit the end 105 to be rotated in any suitable direction 
second direction , the shaft 610 and the end effector 620 can within the cavity 107 when the shaft end 102 is pushed 
be rotated about the axis 615 in a counter - clockwise direc- and / or pulled by the actuators 108a and 108b as described 
tion in order to position and orient the end effector 620 . 35 above . 
As discussed above , the end effector 620 can be selec- Further to the above , referring again to FIG . 30 , the drive 

tively attached to and detached from the shaft 610. The screw 161 can be rotated by an input shaft , such as input 
reader will note that the principles discussed in connection shaft 152 , for example . The input shaft 152 can extend 
with the end effector 620 and shaft 610 can be equally through an aperture 156 defined within the shaft frame 
applied to the end effector 120 and the shaft 110 of the 40 portion 106 , the articulation joint member 103 , and the 
embodiment disclosed in FIG . 1 , among others . That said , proximal end 102 of the shaft housing 119. The input shaft 
referring again to FIG . 27 , one of the robotic arms 30 can be 152 can comprise an input gear 151 mounted to the distal 
selectively engaged with an end effector 120 of a clip applier end thereof which can be operably coupled with an output 
or , alternatively , any other suitable end effector , such as the gear 155 mounted to the proximal end of the drive screw 
end effector of a surgical stapler , for example . In such 45 161. In use , the input shaft 152 can be rotated by the electric 
circumstances , an end effector 120 can be selectively inter- motor , described above , wherein the input shaft 152 can 
changed with another end effector and , as a result , a single rotate the drive screw 161. As outlined above , the articula 
robotic arm 30 can be utilized to perform more than one tion joint 101 can be configured to permit the end effector 
function . Stated another way , the clip applier 100 can 120 and at least a portion of the shaft 110 to be articulated 
comprise a replaceable loading unit which can be replaced 50 relative to a longitudinal axis defined by the clip applier 100 . 
by , or interchanged with , another clip applier loading unit In order to accommodate such movement , at least the 
and / or any other suitable replaceable loading unit . Turning portion of the input shaft 152 extending through the articu 
now to FIG . 29 , the end effector 120 and the shaft 110 of the lation joint 101 can be sufficiently flexible . 
clip applier 100 can be utilized with a surgical instrument Turning now to FIGS . 31-34 , the articulation actuators 
system comprising a handle 700. The handle 700 can 55 108a and 108b can be operated by an actuator module such 
comprise an actuator 701 which can be operated , or as module 832 , for example . Referring primarily to FIG . 31 , 
squeezed toward grip 702 , in order to apply a rotary motion the actuator module 832 can comprise a rotatable articula 
to the drive screw 161 as described above . In some cases , the tion driver 833 which can be configured to push and pull the 
rotation of the actuator 701 can be mechanically transmitted articulation actuators 108a and 108b . The articulation driver 
to the drive screw 161 while , in other cases , the actuator 701 60 833 can comprise a cylindrical , or an at least substantially 
can operate a motor operably coupled to the drive screw 161 . cylindrical , collar 835 including an aperture 837 which can 

Further to the above , the end effector 120 and the shaft be configured to receive at least a portion of the shaft frame 
110 of the clip applier 100 can be aligned along a longitu- 106 therein in order to rotatably support the collar 835. The 
dinal axis of the clip applier 100. Turning now to FIG . 30 , articulation driver 833 can further comprise an input gear 
the end effector 120 and / or the shaft 110 can further com- 65 portion 834 which can be operably coupled with an electric 
prise an articulation joint 101 which can be configured to motor and gear train 831 of the module 832 wherein , when 
permit the end effector 120 to be articulated relative to the the electric motor and gear train 831 are actuated , the 
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articulation driver 833 can be rotated about the shaft frame The width of the clip 70140 in the expanded configuration 
106. Referring primarily to FIGS . 32 and 34 , the articulation can be 0.210 " preferably . During the transition of the clip 
driver 833 can further comprise two cam slots defined in the 70140 from the pre - formed configuration to the expanded 
sidewall of the collar aperture 837 , although the reader will configuration , the firing member 70165 supports the back note that only one cam slot 835a is illustrated in the provided 5 side of the clip 70140. More specifically , the firing member views . The cam slot 835a is configured to receive a cam 
follower 838a extending from the articulation driver 108a 70165 includes angled surfaces 70165a and 70165b which 
wherein the cam follower 838a is configured to slide within provide support for the backside of the clip 70140 as the clip 
the cam slot 835a . When the articulation driver 833 is 70140 expands . Further , as the clip 70140 is expanded , the 
rotated , the helical contour of the cam slot 835a , for firing member 70165 can be advanced to allow the angled 
example , can be configured to push the cam follower 838a surfaces 70165a and 70165b to continue to maintain contact 
distally or pull the cam follower 838a proximally , depending against the backside of the clip 70140 as the clip 70140 
on the direction in which the articulation driver 833 is expands . Once in the expanded configuration , the clip 70140 
rotated . As a result of the proximal or distal movement of the is advanced into the receiving chamber 70122 by the firing cam follower 838a , the cam actuator 108a can be moved proximally or distally , respectively . While not illustrated , the 15 member 70165. The protrusions 70126a and 70126b include angled portions which allow the clip 70140 to slide over the articulation driver 108b can comprise a cam follower , simi 
lar to the cam follower 838a , which can be configured to protrusions 70126a and 70126b when the clip 70140 is 
slide within the other cam slot discussed above . The other advanced by the firing member 70165. After the clip 70140 
cam slot can be configured such that , when the articulation has been advanced into the receiving chamber 70122 , the 
actuator 108a is driven distally by the articulation driver 833 20 firing member 70165 is retracted , and the crimping drive 
when the articulation driver 833 is rotated in a first direction , 70180 is actuated to transition the first jaw 70123a and the 
the articulation actuator 108b can be pulled proximally . second jaw 70123b to the closed position depicted in FIG . 
Similarly , the other cam slot can be configured such that , 35A to crimp the clip 70140 positioned in the receiving 
when the articulation actuator 108a is pulled proximally by chamber 70122. After the clip 70140 is crimped , another clip 
the articulation driver 833 when the articulation driver 833 25 70140 can be advanced onto the protrusions 70126a and 
is rotated in a second direction , the articulation actuator 70126b by the firing member 70165. When the first jaw 
108b can be driven distally . Referring primarily to FIG . 32 , 70123a and the second jaw 70123b are moved from the 
the shaft frame portion 106 can comprise clearance slots 839 closed position to the open position by the crimping drive 
defined therein through which the cam followers can extend . 70180 , the clip 70140 that has been crimped in the receiving 
Although the above features have been discussed in con- 30 chamber 70122 will be released from the receiving chamber 
nection with an actuator module 832 , such features could be 70122 and the clip 70140 that was advanced onto the 
used in connection with the other actuator modules disclosed protrusions 70126a and 70126b will be expanded into to the 
herein . expanded configuration by the protrusions 70126a and 

FIGS . 35A , 35B , and 35C depict a clip applier 70100 in 70126b of the first and second jaws 70123a and 70123b . 
accordance with at least one embodiment . The clip applier 35 Interaction between the crimping drive 70180 and the first 
70100 is similar to the clip applier 100 in many respects , and second jaws 70123a and 70123b is discussed in further 
most of which will not be repeated herein for the sake of detail below . 
brevity . Similar to the clip applier 100 , the clip applier 70100 FIGS . 36-38 depict the clip applier 70100 as described 
comprises an end effector 70120 , a shaft , a clip cartridge , above . In addition , FIGS . 36-38 further depict the interac 
and a firing member 70165. The clip cartridge comprises a 40 tion between the crimping drive 70180 and the first and 
plurality of clips 70140 removably stored therein . The end second jaws 70123a and 70123b . The crimping drive 70180 
effector 70120 comprise a first jaw 70123a and a second jaw comprises a first crimping drive pin 70180a and a second 
70123b wherein the first jaw 70123a and the second jaw crimping drive pin 70180b protruding therefrom . The first 
70123b at least partially define a receiving chamber 70122 . jaw 70123a comprises a first jaw cam 70124a extending 
Further , the first jaw 70123a and the second jaw 70123b are 45 therefrom and the second jaw 70123b comprises a second 
pivotally coupled to the shaft by a pin 70125 such that the jaw cam 70124b extending therefrom . In use , the crimping 
first jaw 70123a and the second jaw 70123b are movable drive 70180 is movable between a fully retracted position 
relative to each other between an open position ( FIG . 35B ) ( FIG . 38 ) , a home position ( FIG . 37 ) , and a fully - fired 
and a closed position ( FIG . 35A ) . The first jaw 70123a and position ( FIG . 36 ) . The fully - fired position can preferably be 
the second jaw 70123b are movable between the open 50 0.300 " distal to the home position . The fully retracted 
position and the closed position by a crimping drive 70180 position can preferably be 0.050 " proximal to the home 
( see FIGS . 36-38 ) . Other embodiments are envisioned where position . Other embodiments are envisioned with different 
the first jaw 70123a and the second jaw 70123b are pivotally distances between the home position , the fully retracted 
coupled to the shaft utilizing at least one pin similar to the position , and the fully - fired position . The crimping drive 
first jaw 125a and second jaw 125b depicted in FIG . 1. The 55 70180 cammingly engages outer surfaces of the first jaw 
first jaw 70123a and the second jaw 70123b include pre- 70123a and the second jaw 70123b to transition the first jaw 
form features , such as protrusions 70126a and 70126b 70123a and the second jaw 70123b to a closed position 
which are discussed in further detail below . when the crimping drive 70180 is moved into the fully - fired 

In use , the firing member 70165 advances a clip 70140 position ( FIG . 36 ) —similar to the interaction between the 
from the clip cartridge onto the protrusions 70126a and 60 crimping drive 180 and the first and second jaws 123a and 
70126b as depicted in FIG . 35A . In this position , the clip 123b described above . In the home position ( FIG . 37 ) , the 
70140 is in a pre - formed configuration . The width of the clip first and second crimping drive pins 70180a and 70180b 
70140 in the pre - formed configuration can be 0.080 " pref- engage the first jaw cam 70124a and the second jaw cam 
erably . When the first jaw 70123a and the second jaw 70124b , respectively , such that the first jaw 70123a and the 
70123b are moved from the closed position to the open 65 second jaw 70123b are moved toward the open position to 
position , the protrusions 70126a and 70126b expand the clip release a crimped clip 70140 from the first and second jaws 
70140 to an expanded configuration as depicted in FIG . 35B . 70123a and 70123b . When the crimping drive 70180 is in 
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the home position , another clip 70140 can be advanced onto 701326 ' is smaller than the gap between the first cartridge 
the protrusions 70126a and 70126b as discussed above . jaw 70132a and the second cartridge jaw 70132b . When the 
Further , as the crimping drive 70180 is moved from the clip cartridge 70130 ' is attached to the clip applier 70150 , the 
home position ( FIG . 37 ) to the fully retracted position ( FIG . receiving chamber 70175 ' defined between the first jaw 
38 ) the first crimping drive pin 70180a and the second 5 70170a and the second jaw 70170b will be smaller than the 
crimping drive pin 70180b transition the first jaw 70123a receiving chamber 70175. By changing the distance between 
and the second jaw 70123b towards the open position , and the first cartridge jaw and the second cartridge jaw of the clip 
thus , the clip 70140 positioned around the protrusions cartridges 70130 and 70130 ' , various sizes of receiving 
70126a and 70126b is expanded into the expanded configu- chambers can be created . The clip cartridges 70130 and 
ration , as discussed above . Alternative embodiments are 10 70130 ' can therefore be modified to approximate the first jaw 
envisioned in which a crimped clip 70140 is released from 70170a and the second jaw 70170b of the clip applier 70150 
the first and second jaws 70123a and 70123b and , at the to receive any suitable clip size . 
same time , another clip 70140 positioned on the protrusions FIG . 41 depicts a clip applier 70200 in accordance with at 
70126a and 70126b is least partially expanded when the least one embodiment . The clip applier comprises a shaft 
crimping drive is moved from the closed position to the 15 70210 extending from a housing , an end effector 70220 
home position . extending from the shaft 70210 , a feeder member 70230 

FIGS . 39 and 40 depict a clip applier 70150 in accordance configured to move through the clip applier 70200 in 
with at least one embodiment . The clip applier 70150 response to rotary motions generated in the housing , and a 
comprises a frame 70155 , a firing member 70160 , a first jaw clip magazine 70240. The end effector comprises a pair of 
70170a , and a second jaw 70170b . The first jaw 70170a and 20 jaws 70225 configured to move relative to each other 
the second jaw 70170b are pivotally coupled to the frame between open and closed positions . The clip magazine 
70155 such that the first jaw 70170a and the second jaw 70240 is not removable from the clip applier 70200 ; how 
70170b are movable relative to each other . The clip applier ever , other embodiments are envisioned where the clip 
70150 is configured to receive various types of clip car- magazine 70240 is removable and / or replaceable . The clip 
tridges , such as clip cartridge 70130 depicted in FIG . 39 , for 25 magazine 70240 comprises a first layer 70246 of clips 70244 
example . The clip cartridge 70130 comprises a cartridge and a second layer 70248 of clips 70244 stored within the 
body 70132 including a first cartridge jaw 70132a and a clip magazine 70240. The first layer 70246 of clips 70244 
second cartridge jaw 70132b that oppose each other . When are in a feeding position from which they can be ejected 
the clip cartridge 70130 is attached to the frame 70155 of the from the clip magazine 70240. The second layer 70248 of 
clip applier 70150 , the first cartridge jaw 70132a biases the 30 clips 70244 are stored above the first layer 70246 of clips 
first jaw 70170a towards the second jaw 70170b , and the 70244 in a storage position from which they cannot be 
second cartridge jaw 70132b biases the second jaw 70170b ejected from the clip magazine 70240. Each of the first layer 
towards the first jaw 70170a . hus , when the clip cartridge 70246 and second layer 70248 comprises three clips 70244 , 
70130 is attached to the clip applier 70150 , the first and however , other embodiments are envisioned with more or 
second jaws 70170a and 70170b are approximated to form 35 less than three clips . The first and second layers 70246 and 
a receiving chamber 70175. The clip cartridge 70130 further 70248 are separated by a divider member , such as a divider 
comprises a plurality of clips 70136 removably stored in a plate 70249. The clip magazine 70240 further comprises a 
clip housing 70134. The clip cartridge 70130 further top plate 70243 and biasing members 70242. The top plate 
includes biasing members , such as springs 70138 for 70243 rests on top of the second layer 70248 of clips 70244 . 
example , configured to bias the clips 70136 out of the clip 40 The biasing members 70242 bias the top plate 70243 toward 
housing 70134 into the receiving chamber 70175. Once in the top of the second layer 70248 of clips 70244 and , thus , 
the receiving chamber 70175 , a clip 70136 can be advanced bias the second layer 70248 of clips 70244 toward the 
by the firing member 70160 into a crimping chamber in the divider plate 70249. The divider plate 70249 rests on top of 
distal end of the first and second jaws 70170a and 701706 . the first layer 70246 of clips 70244 and a distal protrusion 
A clip 70136 positioned in the crimping chamber can then be 45 70232 of the feeder member 70230. The distal protrusion 
crimped when the first jaw 70170a and the second jaw 70232 extends above the feeder member 70230. Operation 
70170b are moved towards each other . of the clip applier 70200 is discussed in further detail below . 
FIG . 40 depicts a different clip cartridge 70130 ' posi- In use , the feeder member 70230 is translated distally to 

tioned in the clip applier 70150. The clip cartridge 70130 ' is push the first layer 70246 of clips 70244 toward the end 
similar to clip cartridge 70130 discussed above , except for 50 effector 70220 and out of the clip magazine 70240. As the 
the differences discussed below . The clip cartridge 70130 ' is first layer 70246 of clips 70244 is being advanced from the 
configured to store clips 70136 ' which are smaller than clips clip magazine 70240 , the divider plate 70249 is supported by 
70136. Other embodiments are envisioned where the clip the distal protrusion 70232 of the feeder member 70230 and 
cartridge 70130 ' is configured to store clips that are larger any of the clips 70244 which haven't been fully ejected from 
than clips 70136. In any event , clip cartridge 70136 ' com- 55 the clip magazine 70240. Once the feeder member 70230 
prises , one , a clip housing 70134 ' which stores the clips has advance all of the clips 70244 in the first layer 70246 out 
70136 ' and , two , biasing members , such as springs 70138 ' of the clip magazine 70240 , the divider plate 70249 is biased 
for example , which bias the stored clips 70136 ' into a by the biasing members 70242 into a recess 70233 in the 
receiving chamber 70175 ' . Further , the clip cartridge 70130 feeder member 70230. The recess 70233 is defined between 
comprises a cartridge body 70132 ' , a first cartridge jaw 60 the distal protrusion 70232 of the feeder member 70230 and 
70132a ' , and a second cartridge jaw 701326 ' opposing the a proximal protrusion 70234 of the feeder member 70230 
first cartridge jaw 70132a ' . The first cartridge jaw 70132a ' extending upward from the proximal end of the feeder 
and the second cartridge jaw 70132b ' extend further inward member 70230. Once the divider plate 70249 is seated in the 
toward each other as compared to the first cartridge jaw recess 70233 , the feeder member 70230 and divider plate 
70132a and the second cartridge jaw 70132b of the clip 65 70249 can be retracted together proximally out of the clip 
cartridge 70130. Stated another way , the gap between the magazine 70240. After the feeder member 70230 and 
first cartridge jaw 70132a ' and the second cartridge jaw divider plate 70249 are completely retracted out of the clip 
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magazine 70240 , the second layer 70248 of clips 70244 is cartridge 70270. The pin 70290 defines a pin axis PA which 
biased by the biasing members 70242 into the feeding is orthogonal to the shaft axis SA . The first jaw 70280a and 
position ( i.e. , where the first layer 70246 of clips 70244 used the second jaw 70280b are rotatable relative to each other 
to be ) . The feeder member 70230 and divider plate 70249 about the pin axis PA . When the first jaw 70280a and the 
can be advanced together toward the end effector to eject the 5 second jaw 70280b are in the open position ( FIG . 42A ) a clip 
second layer 70248 of clips 70244 from the clip magazine can be positioned between the first jaw 70280a and the 
70240. The reader will appreciate that all of the clips 70244 second jaw 70280b . As the first jaw 70280a and the second 
in the first layer 70246 and / or second layer 70248 are not jaw 70280b are r towards the closed position ( FIG . 42B ) the 
ejected at the same time , rather , they are ejected one at a time clip is crimped between the first jaw 70280a and the second 
to allow each clip 70244 to be sequentially crimped by the 10 jaw 70280b . The first jaw 70280a and the second jaw 
pair of jaws 70255 of the end effector 70220. The above 70280b are moved from the open position to the closed 
being said , other embodiments are envisioned in which more position by a closure tube which cammingly engages the 
than one clip 70244 can be ejected at a time . outer surfaces of the first jaw 70280a and the second jaw 
FIG . 42A depicts a clip applier 70250 in accordance with 70280b as the closure tube moves distally . When the closure 

at least one embodiment . The clip applier 70250 comprises 15 tube is retracted , the first jaw 70280a and the second jaw 
an elongate shaft 70260 extending from a housing , a clip 70280b are returned to the open position by a biasing 
cartridge 70270 extending from the elongate shaft 70260 , member , or spring , which biases the first jaw 70280a and the 
and an end effector 70280 extending from the clip cartridge second jaw 70280b into the open position . Other embodi 
70270. The elongate shaft 70260 and the clip cartridge ments are envisioned where the first jaw 70280a and the 
70270 define a shaft axis SA . The elongate shaft 70260 20 second jaw 70280b are movable from the closed position to 
comprises a first inwardly extending detent 70264a and a the open position by jaw cams on the first jaw 70280a and 
second inwardly extending detent 70264b opposing the first the second jaw 70280b interacting with the closure tube , 
inwardly extending detent 70264a . The first and second similar to jaw cams 70124a and 70124b depicted in FIGS . 
inwardly extending detents 70264a and 70264b extend 36-38 , for example . 
inwardly toward the shaft axis SA and can flex outwardly 25 FIG . 43A depicts a clip applier 70300 in accordance with 
away from the shaft axis SA when a force is applied thereto . at least one embodiment . The clip applier 70300 comprises 
The elongate shaft 70260 further comprises a top notch a shaft 70310 , an end effector 70320 extending from the 
70262a and a bottom notch 70262b opposing the top notch shaft 70310 , a firing drive , and a clip magazine 70306. The 
70262a . The top notch 70262a and the bottom notch 70262b clip magazine 70306 is built into the shaft 70310 of the clip 
are located in the distal end of the elongate shaft 70260. The 30 applier 70300 as depicted in FIG . 43A . However , other 
clip cartridge 70270 is releasably attachable to the distal end embodiments are envisioned where the clip magazine 70306 
of the elongate shaft 70260 as discussed in further detail is releasably attachable to the clip applier 70300. The shaft 
below . 70310 comprises openings 70308 on either side of the shaft 
The clip cartridge 70270 comprises a top protrusion 70310 which allow a user of the clip applier 70300 to access 

70272a and a bottom protrusion 70272b opposite the top 35 the clip magazine 70306. Other embodiments are envisioned 
protrusion 70272a . The top protrusion 70272a and the with only one opening in the shaft 70310 of the clip applier . 
bottom protrusion 70272b extend from the clip cartridge The clip applier 70300 further comprises an outer tube 
70270 away from the shaft axis SA . The clip cartridge 70270 70302 that is slidable along the shaft 70310 of the clip 
further comprises a first slot and a second slot 70274b in the applier 70300. The outer tube 70302 is configured to slide 
proximal end of the clip cartridge 70270. The first slot and 40 along the shaft 70310 to cover the openings 70308 in the 
the second slot 70274b oppose one another . The clip car- shaft 70310. The clip magazine 70306 is configured to store 
tridge 70270 is configured to slide into the inner diameter of a plurality of clips , such as clips 70304 therein . The clips 
the elongate shaft 70260 such that the top protrusion 70272a 70304 are insertable into the clip magazine 70306 through 
slides into the top notch 70262a , the bottom protrusion the openings 70308 when the outer tube 70302 is not 
70272b slides into the bottom notch 70262b , the first 45 obstructing the openings 70308 , as depicted in FIG . 43A . 
inwardly extending detent 70264a engages the first slot of Once positioned in the clip magazine 70306 , the clips 70304 
the clip cartridge 70270 , and the second inwardly extending can be advanced out of the clip magazine 70306 into the end 
detent 70264b engages the second slot 70274b of the clip effector 70320 by the firing member . In at least one embodi 
cartridge 70270 to attach the clip cartridge 70220 to the ment , the clips 70304 can be sequentially advanced out of 
elongate shaft 70260. After the clip cartridge 70270 is 50 the clip magazine 70306 into the end effector 70320 . 
attached to the elongate shaft 70260 , the elongate shaft When the outer tube 70302 is covering the openings 
70260 and clip cartridge 70270 are fixedly coupled such that 70308 , access to the clip magazine 70306 is prevented , and , 
they can rotate together about the shaft axis SA . Further , the if clips 70304 have already been inserted into the clip 
clip cartridge 70270 can be detached from the elongate shaft magazine 70306 , the outer tube 70302 prevents the clips 
70260 by a clinician when the clinician applies a distal force 55 70304 from exiting the clip magazine 70306 through the 
to the clip cartridge 70270 to disengage the first and second openings 70308. Once all of the clips 70304 inside the clip 
inwardly extending detents 70264a and 70264b of the magazine 70306 have been advanced into the end effector 
elongate shaft 70260 from the first slot and the second slot 70320 , the outer tube 70302 can be retracted to allow a new 
70274b of the clip cartridge 70270 . set of clips to be inserted into the clip magazine 70306 . 

Referring primarily to FIGS . 42A and 42B , the end 60 Further to the above , the outer tube 70302 can be operably 
effector 70280 comprises a first jaw 70280a and a second engaged with the firing member of the clip applier 70300 , 
jaw 70280b configured to move relative to each other such that , when the outer tube 70302 is retracted as depicted 
between an open position ( FIG . 42A ) and a closed position in FIG . 43A , or at least partially retracted , the firing member 
( FIG . 42B ) . To this end , the first jaw 70280a and the second cannot be actuated . 
jaw 70280b comprise openings at the proximal end thereof 65 FIG . 44 depicts a clip applier 70300 ' . Clip applier 70300 
which are configured to receive a pin 70290. The pin 70290 is similar to clip applier 70300 in many respects . The clip 
is rotatably captured within an opening 70276 in the clip applier 70300 ' comprises an elongate shaft 70315 extending 




















































