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POWERED SURGICAL INSTRUMENT 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application is a continuation-in-part of U.S. 
patent application Ser. No. 1 1/786,934 filed on Apr. 13, 2007 
by Zemlok, entitled “Powered Surgical Instrument, the 
entire contents of which are hereby incorporated by reference 
herein. 

BACKGROUND 

0002 1. Technical Field 
0003. The present disclosure relates to surgical instru 
ments for fastening body tissue and, more particularly, to a 
powered Surgical instrument having a drive gear configured to 
be movable to affect rotation, articulation and actuation of the 
instrument. 
0004 2. Background of Related Art 
0005 Surgical devices wherein tissue is first grasped or 
clamped between opposing jaw structure and then joined by 
Surgical fasteners are well known in the art. In some instru 
ments, a knife is provided to cut the tissue which has been 
joined by the fasteners. The fasteners typically include Surgi 
cal staples and two part polymeric fasteners. 
0006 Instruments for this purpose may include two elon 
gated members which are respectively used to capture or 
clamp tissue. Typically, one of the members carries a staple 
cartridge that houses a plurality of Staples arranged in rows 
while the other member has an anvil that defines a surface for 
forming the Staple legs as the Staples are driven from the 
Staple cartridge. Several instruments include clamps, handles 
and/or knobs to affect actuation along with rotation and 
articulation of an end effector. Such Surgical instruments can 
require the user to exert a significant force in operating the 
handles, knobs, etc., and require more than one hand to oper 
ate the instrument. 
0007 Surgical instruments with actuators that require less 
force to operate are desired. In addition, Surgical instruments 
which perform multiple functions with one-handed operation 
are also desired. 

SUMMARY 

0008. The present disclosure relates to a surgical instru 
ment including a housing, an endoscopic portion, a drive gear, 
a drive motor, a shift motor and an end effector. The endo 
scopic portion extends distally from the housing and defines 
alongitudinal axis. The drive gear is disposed at least partially 
within the housing and is rotatable about a drive gear axis 
which extends therethrough. The drive gear is selectively 
movable along the drive gear axis. The drive motor is dis 
posed in mechanical cooperation with the drive gear and is 
configured to rotate the drive gear. The shift motor is disposed 
in mechanical cooperation with the drive gear and is config 
ured to move the drive gear along the drive gear axis. The end 
effectoris disposed adjacent a distal portion of the endoscopic 
portion. 
0009. The present disclosure also relates to a method of 
applying Surgical fasteners to tissue. The method of this 
embodiment includes providing a powered Surgical instru 
ment which includes a housing, an endoscopic portion, a 
drive gear and an end effector. The endoscopic portion 
extends distally from the housing and defines a longitudinal 
axis. The drive gear is disposed at least partially within the 
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housing and is rotatable about a drive gear axis extending 
therethrough. The drive gear is selectively movable along the 
drive gear axis. The end effector is disposed adjacent a distal 
portion of the endoscopic portion. The method further 
includes moving the drive gear along the drive gear axis and 
rotating the drive gear about the drive gear axis. 

DESCRIPTION OF THE DRAWINGS 

0010. An embodiment of the presently disclosed powered 
surgical instrument is disclosed herein with reference to the 
drawings, wherein: 
0011 FIG. 1 is a perspective view of a powered surgical 
instrument according to an embodiment of the present disclo 
Sure; 

0012 FIG. 2 is an enlarged partial perspective view of the 
powered surgical instrument of FIG. 1; 
0013 FIG. 3 is an enlarged partial perspective view of the 
powered surgical instrument of FIGS. 1 and 2: 
0014 FIG. 4 is a partial perspective sectional view of 
internal components of the powered Surgical instrument of 
FIGS. 1-3 in accordance with an embodiment of the present 
disclosure; 
0015 FIGS. 5 and 6 are partial perspective sectional views 
showing the internal components of the powered Surgical 
instrument of FIGS. 1-4 disposed in a first position; 
0016 FIG. 7 is a cross-sectional view of the internal com 
ponents of the powered surgical instrument of FIGS. 1-5 
disposed in a second position; 
0017 FIG. 8A is a partial perspective view including an 
endoscopic portion of the powered Surgical instrument of 
FIGS. 1-7 according to an embodiment of the present disclo 
Sure; 

0018 FIG. 8B is an enlarged perspective view of a portion 
of the powered surgical instrument indicated in FIG. 8A: 
(0019 FIGS. 9-11 are partial perspective sectional views of 
the internal components of the powered Surgical instrument 
of FIGS. 1-8 disposed in a third position; 
0020 FIGS. 12 and 13 are enlarged perspective views of 
portions of the powered surgical instrument of FIGS. 1-11 
according to an embodiment of the present disclosure; 
0021 FIG. 14 is a cross-sectional view of a portion of a 
powered Surgical instrument including a handle portion 
according to an embodiment of the present disclosure; 
0022 FIGS. 15A-B are perspective views of an articulat 
ing shaft of the distal portion of the powered Surgical instru 
ment of FIG. 1 according to an embodiment of the present 
disclosure; 
0023 FIG. 16 is a perspective view of a powered surgical 
instrument having a selectively connectable shaft portion 
according to an embodiment of the present disclosure; 
(0024 FIGS. 17A-17C are each perspective views of end 
effector having circular staple cartridges engaged with a shaft 
portion, each shaft portion being connectable with the pow 
ered surgical instrument of FIG. 16; 
(0025 FIG. 18 is a perspective view of an end effector 
having parallel jaw member engaged with a shaft portion, the 
shaft portion being connectable with the powered Surgical 
instrument of FIG.16; and 
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0026 FIG. 19 is a rear perspective view of the powered 
surgical instrument of FIG. 16. 

DETAILED DESCRIPTION OF EMBODIMENTS 

0027 Embodiments of the presently disclosed powered 
surgical instrument are now described in detail with reference 
to the drawings, in which like reference numerals designate 
identical or corresponding elements in each of the several 
views. As used herein the term “distal refers to that portion of 
the powered Surgical instrument, or component thereof, far 
ther from the user while the term “proximal' refers to that 
portion of the powered Surgical instrument or component 
thereof, closer to the user. 
0028. A powered Surgical instrument, e.g., a Surgical sta 
pler, inaccordance with the present disclosure is referred to in 
the figures as reference numeral 100. Referring initially to 
FIG. 1, powered surgical instrument 100 includes a housing 
110, an endoscopic portion 140 defining a longitudinal axis 
A-A extending therethrough, and an end effector 160, defin 
ing a longitudinal axis B-B (illustrated Substantially aligned 
with axis A-A in FIG. 1) extending therethrough. Endoscopic 
portion 140 extends distally from housing 110 and end effec 
tor 160 is disposed adjacent a distal portion 142 of endoscopic 
portion 140. 
0029. With reference to FIGS. 2 and 3, an enlarged view of 
housing 110 is illustrated according to an embodiment of the 
present disclosure. In the illustrated embodiment, housing 
110 includes a handle portion 112 having at least one button 
114 thereon (two buttons 114a and 114b are shown). Handle 
portion 112, which defines a handle axis H-H, is shown hav 
ing indentations 116 that correspond to fingers of a user. Each 
button 114a and 114b is shown as being disposed on an 
indentation 116 to facilitate its depression by a user's finger. 
0030. With continued reference to FIGS. 2 and 3, a proxi 
mal area 118 of housing 110 includes a user interface 120. In 
the illustrated embodiment, user interface 120 includes a 
screen 122 and at least one switch 124 (seven switches 124a 
124g are shown). Screen 122 displays readable information 
thereon, including status information of powered Surgical 
instrument 100 in an embodiment. Switches 124a-124g con 
trol various actions of powered Surgical instrument 100, as is 
described in detail below. 
0031 FIGS. 4-7, 9-11 and 14 illustrate various internal 
components of powered Surgical instrument 100, including a 
drive gear 200 or drive member, a drive motor 210 and a shift 
motor 220. It is envisioned that a three-position solenoid, for 
instance, can be used as an alternative to shift motor 220. 
Drive gear 200 is rotatable about a drive gear axis C-C extend 
ing therethrough (FIG. 4) and is selectively movable along 
drive gear axis C-C. Drive motor 210 is disposed in mechani 
cal cooperation with drive gear 200 and is configured to rotate 
drive gear 200 about drive gear axis C-C. Shift motor 220 is 
disposed in mechanical cooperation with drive gear 200 
(drive motor 210 is illustrated between drive gear 200 and 
shift motor 220 in accordance with a disclosed embodiment) 
and is configured to translate drive gear 200 axially along 
drive gear axis C-C. In a disclosed embodiment, drive motor 
210 and/or shift motor 220 may be a motor or a gear motor, 
which may include gearing incorporated within its housing. 
0032 Shift motor 220 is configured to selectively move 
drive gear 200 between a plurality of positions; three posi 
tions are shown in the illustrated embodiments. The first 
position, illustrated in FIGS. 5 and 6, enables rotation of end 
effector 160; the second position, illustrated in FIG. 7, 
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enables articulation of end effector 160; and the third posi 
tion, illustrated in FIGS. 9-11 and 14, enables actuation of 
powered surgical instrument 100. 
0033. A cut-away view of drive motor casing 212, Sur 
rounding drive motor 210, is illustrated in FIGS. 4-7, 9-10 and 
14. Drive motor casing 212 includes a plurality of slots 214 
(three slots 214a, 214b and 214c are illustrated) therein. Each 
slot 214 is matable with a position lock 216 to maintain drive 
gear 210 in a desired position. For example, in FIG. 5, posi 
tion lock 216 is shown mated with slot 214a-corresponding to 
drive gear 200 being in its first position. In FIG. 7, position 
lock 216 is shown mated with slot 214b corresponding to 
drive gear 200 being in its second position. FIGS. 9, 10 and 14 
illustrate position lock 216 mated with slot 214c—corre 
sponding to drive gear 200 being in its third position. Position 
lock 216, in the illustrated embodiments, is spring-loaded 
towards drive motor casing 212, which helps place and main 
tain drive motor 210 is a desired position. 
0034. In the illustrated embodiments, shift motor 220 is 
located proximally of drive motor 210 and is configured to 
translate drive motor 210 along drive gear axis C-C between 
its first, second and third positions. Referring to FIG. 10, shift 
motor 220 is illustrated as driving a shift screw 222 in con 
junction with an internally-threaded screw housing 223 (see 
FIG. 10), in accordance with a disclosed embodiment. It is 
further disclosed that a shift sensor 224 (see FIG. 4) (e.g., 
micro Switch or optical/ferromagnetic proximity sensor acti 
vated by position lock 216), disposed adjacent position lock 
216, electrically communicates with at least one switch 124 to 
start or stop shift motor 220 and/or provides feedback relating 
to the position of drive motor 210, for example the mode of 
operation for powered surgical instrument 100 is desirably 
displayed on screen 122. For instance, the position of drive 
motor 210 may be indicated on screen 122 of user interface 
120. 

0035. With reference to FIGS.5 and 6, the first position of 
drive gear 200 is illustrated. Here, a ring gear 230 or rotation 
member is disposed within housing 110 and rotation of ring 
gear 230 causes rotation of endoscopic portion 140, end 
effector 160 and a distal housing portion 110a of powered 
surgical instrument 100. It is envisioned that an inner surface 
ofring 230 includes threads and/or teeth to engage drive gear 
200, and is attached to distal housing portion 110a, which is 
disposed distally of a proximal housing portion 110b. Further, 
distal housing portion 110a is rotatable with respect to proxi 
mal housing portion 110b via a peripherally disposed channel 
232 disposed within distal housing portion 110a and a corre 
sponding peripherally disposed flange 234 disposed within 
proximal housing portion 110b. 
0036. In an embodiment, ring gear 230 is rigidly secured 
within distal housing portion 110a and is matingly engagable 
with drive gear 200. Thus, rotation of drive gear 200 causes 
ring gear 230, and thus distal housing portion 110a to rotate. 
In FIG.2, a lip 235 is shown which isolates a user's hand from 
rotatable distal housing portion 110a. It is envisioned that a 
plurality of washers or ball-bearings (possibly made from 
synthetic resinous fluorine-containing polymers sold under 
the trademark Teflon R) are disposed between distal housing 
portion 110a and proximal housing portion 110b to reduce 
the rotational friction therebetween. 

0037. With continued reference to the embodiment illus 
trated in FIG. 6, a plurality of detents 231 is disposed around 
a surface 233 of distal housing portion 110a. A tab. 237 is 
shown disposed on proximal housing portion 110b and may 
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comprise a pawl or spring-biased member. In a disclosed 
embodiment, tab 237 is distally biased and in mechanical 
cooperation with at least one of plurality of detents 231. The 
combination of detents 231 and tab. 237 helps secure distal 
housing portion 110a in a rotational position with respect to 
proximal housing portion 110b. Further, detents 231 and tab 
237 may be provided to give the user audible and/or tactile 
feedback when endoscopic portion 140 is rotated. In a dis 
closed embodiment, a three-position Solenoid may be used to 
lock the rotational position of end effector 160 once the 
desired rotational position is selected. 
0038. In FIG. 7, drive gear 200 is illustrated in its second 
position, as position lock 216 is aligned with slot 214b. Here, 
drive gear 200 is matingly engaged with an articulation gear 
240, which is disposed at least partially within housing 110. 
Rotation of articulation gear 240 causes end effector 160 to 
move from its first position, where longitudinal axis B-B is 
Substantially aligned with longitudinal axis A-A, towards a 
position in which longitudinal axis B-B is disposed at an 
angle to longitudinal axis A-A. Preferably, a plurality of 
articulated positions are achieved. 
0039. In the illustrated embodiments and with specific 
reference to FIGS. 7 and 8, articulation of end effector 160 is 
affected by an articulation gear 240, an articulation screw 
242, an articulation linkage 244 and at least one articulation 
rod 260. More specifically, articulation gear 240 is rigidly 
mounted to articulation screw 242, such that as articulation 
gear 240 is rotated by rotation of drive gear 200 while in its 
second position, articulation screw 242 also rotates. A plural 
ity of bearings 262 is illustrated at various locations on articu 
lation screw 242 to facilitate the retaining and aligning of 
articulation screw drive 242 as well as reducing the friction 
between articulation screw 242 and housing 110, for 
example. 
0040. With continued reference to FIG. 7, articulation 
screw 242 includes a threaded portion 246, which extends 
through an internally-threaded portion 248 of articulation 
linkage 244. This relationship between articulation screw 242 
and articulation linkage 244 causes articulation linkage 244 
to move distally and/or proximally (in the directions of 
arrows D and E) along threaded portion 246 of articulation 
screw 242 upon rotation of articulation screw 242. For 
example, as articulation screw 242 rotates in a first direction 
(e.g., clockwise), articulation linkage 244 move proximally, 
and as articulation screw 242 rotates in a second direction 
(e.g., counter-clockwise), articulation linkage 244 move dis 
tally. 
0041 At least one articulation arm250 is shown extending 
from articulation linkage 244. In an embodiment, articulation 
arm 250 is rigidly connected to articulation rod 260 and it is 
envisioned that more than one articulation arm 250 is con 
nectable to more than one articulation rod 260. As articulation 
linkage 244 is translated distally and/or proximally in 
response to rotation of articulation gear 240, articulation rod 
(s) 260 is also translated distally and/or proximally (in the 
directions of arrows F and G, along longitudinal axis A-A) in 
response thereto. Any combinations of limits Switches, proX 
imity sensors (e.g., optical and/or ferromagnetic), linear Vari 
able displacement transducers and shaft encoders (disposed 
within housing 110, for instance) may be utilized to control 
and/or record the location of articulation linkage 244 and/or 
articulation angle of end effector 160 and/or position of a 
firing rod 306 (as discussed below with reference to FIGS. 9 
and 11). 
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0042. With reference to FIGS. 8A and 8B, articulation rod 
260 is shown extending through at least a portion of endo 
scopic portion 140 and in mechanical cooperation with a 
linkage rod 264. Thus, linkage rod 264 similarly moves along 
longitudinal axis A-A upon rotation of articulation gear 240. 
A distal portion 266 of linkage rod 264 is in mechanical 
cooperation with end effector 160, such that proximal and 
distal movement of linkage rod 264 causes end effector 160 to 
move from its first position towards its second position about 
pivot P. For example, linkage rod 264 is connected to end 
effector 160 at a location offset laterally from pivot P. More 
specifically, and for illustrative purposes, as linkage rod 264 
moves distally, end effector 160 is articulated in the direction 
of arrow H and as linkage rod 264 is translated proximally, 
end effector 160 is articulated in the direction of arrow I. It is 
also envisioned that a portion of articulation rod 260 is in 
mechanical cooperation with end effector 160 to affect articu 
lation thereof. Further details of providing articulation to end 
effector 160 are described in detail in commonly-owned U.S. 
Pat. No. 6,953,139 to Milliman et al., the contents of which 
are hereby incorporated by reference in their entirety. 
0043. According to an embodiment of the present disclo 
Sure, end effector 160 includes a cartridge assembly (e.g., jaw 
member 164) and an anvil assembly (e.g., jaw member 162) 
including an anvil portion for deploying Surgical fasteners 
into body tissue and forming the Surgical fasteners. End effec 
tor 160 is pivotably mounted about an axis substantially per 
pendicular to the longitudinal axis of endoscopic portion 140. 
Cartridge assembly 164 houses a plurality of staples. Anvil 
assembly 162 is movable in relation to cartridge assembly 
164 between an open position spaced from cartridge assem 
bly 164 and an approximated or clamped position in juxta 
posed alignment with cartridge assembly 164. Preferably, the 
Staples are housed in cartridge assembly 164 to apply linear 
rows of staples to body tissue. End effector 160 is attached to 
a mounting portion, which is pivotably attached to a body 
portion. The body portion may be integral with endoscopic 
portion 140 of powered surgical instrument 100, or may be 
removably attached thereto to provide a replaceable or dis 
posable loading unit. The loading unit may be connectable to 
endoscopic portion 140 through a bayonet connection. It is 
envisioned that the loading unit has an articulation link con 
nected to the mounting portion of the loading unit and the 
articulation link is connected to the linkage rod so that the end 
effector 160 is articulated as the linkage rod is translated in 
the distal-proximal direction along the longitudinal axis. 
Other means of connecting end effector 160 to endoscopic 
portion 140 to allow articulation may be used. For example, a 
flexible tube or a plurality of pivotable members may be used. 
0044 A loading unit may incorporate (or be configured to 
incorporate) various end effectors, such as vessel sealing 
devices, linear Stapling devices, circular stapling devices, 
cutters, etc. Such end effectors may be coupled to endoscopic 
portion 140 of powered surgical instrument 100. An interme 
diate flexible shaft 500 may be included between handle 
portion 112 and loading unit. For example, as shown in FIGS. 
15A-B, endoscopic and distal portions 140,142 are shown as 
a flexible shaft 500. Flexible shaft 500 includes a plurality of 
interconnected angled outer tubes 501 and 502. FIG. 15A 
shows flexible shaft in a non-articulated formation and FIG. 
15B shows flexible shaft 500 in an articulated formation. 
When flexible shaft 500 is straight, narrow sections of tubes 
501 alternate with the wide sections of tubes 502 as shown in 
FIG. 15A. When flexible shaft 500 is fully articulated, the 
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short sides and the wide sides of tubes 501 and 502 are 
aligned, as shown in FIG. 15B. Such a flexible shaft 500 may 
facilitate access in certain areas of the body. 
0045. Further, where various loading units can be used, a 
digital control module (DCM) 130 (FIG. 4) can control the 
force being applied to rod 306 so that rod 306 can drive the 
particular end effector that is on the loading unit in use at the 
time. For clarity, wires are not shown in the Figures connect 
ing DCM 130 to various components of powered surgical 
instrument 100, but such wires are contemplated by the 
present disclosure. The loading unit may also include a 
mechanical or electronic sensor that indicates to DCM 130 
which end effector is on the loading unit. In an embodiment, 
DCM 130 is also capable of storing information relating to the 
force applied to rod 306. Additionally, the voltage and current 
from drive motor 210 may be measured to provide informa 
tion and/or feedback regarding the state of powered Surgical 
instrument 100. For instance, if the user is attempting to 
clamp down on tissue that is too thick, the Voltage and/or 
current will increase. This information can be provided to the 
user and/or the power can be interrupted or ceased. It is 
envisioned that Such a feature helps prevent damage to the 
mechanisms in the instrument. 

0046) With reference to FIGS. 9-11 and 14, drive gear 200 
is illustrated in its third position, with position lock 216 
aligned with slot 214c. Here, drive gear 200 is matingly 
engaged with an actuator gear 300, which is disposed at least 
partially within housing 110. More specifically, a set of teeth 
202 disposed on a face 204 (FIG. 4) of drive gear 200 mat 
ingly engage teeth on actuator gear 300 to provide at least one 
of grasping tissue, clamping tissue, and firing of end effector 
160 (e.g., stapling and cutting) and retracting elements to 
their original position. 
0047. With continued reference to FIGS. 9 and 11, a drive 
tube 302, a bung 304 and firing rod 306 are also included. 
Drive tube 302 includes internal threads (not explicitly 
shown) along at least a portion of its length and is rigidly 
attached to actuator gear 300. Bung 304 is threadably 
engaged with internal threads of drive tube 302 and is trans 
latable within drive tube 302 with respect to actuator gear 
300. FIG. 9 shows bung 304 near its proximal-most position 
and FIG. 11 illustrates bung 304 near its distal-most position. 
Firing rod 306 is rigidly connected to bung 304 and extends 
distally therefrom. In an embodiment of the disclosure, firing 
rod 306 extends at least to distal portion 142 of endoscopic 
portion 140. 
0048. In response to rotation of drive gear 200, actuator 
gear 300 and drive tube 302 also rotate. As drive tube 302 
rotates, bung 304 and firing rod 306 are translated proximally 
and/or distally within the confines of drive tube 302. Distal 
translation of firing rod 306 (corresponding with a clockwise 
rotation of drive gear 200, for instance) can cause jaw mem 
bers 162, 164 (see FIG. 1) of end effector 160 to grasp or 
clamp tissue held therebetween. Additional distal translation 
of firing rod 306 may cause surgical fasteners to be ejected 
from end effector 160 (e.g., via cam bars and/or an actuation 
sled (neither of which are explicitly shown in this embodi 
ment)) to fastentissue and may also cause a knife (not explic 
itly shown in this embodiment) to sever tissue. Proximal 
translation of firing rod 306 (corresponding with a counter 
clockwise rotation of drive gear 200, for instance) can cause 
jaw members 162, 164 and/or knife to return to their pre-fired 
positions. Further details of firing and otherwise actuating 
end effector 160 are described in detail in commonly-owned 
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U.S. Pat. No. 6,953,139 to Milliman et al., the entire contents 
of which are hereby incorporated by reference herein. 
0049. In an embodiment of the disclosure, the anvil por 
tion of end effector 160 includes a cam surface for being 
engaged by the drive assembly of end effector 160. The drive 
assembly includes a drive beam, which desirably has a knife 
for cutting tissue. The drive beam has a cam roller positioned 
to engage the cam surface, and a flange positioned to engage 
the cartridge assembly to effect approximation of the anvil 
assembly 162 and cartridge assembly 164 with respect to one 
another when the drive beam is advanced distally. In addition, 
when advanced further in the distal direction, the drive beam 
engages an actuation member for deploying the Surgical fas 
teners from the cartridge assembly, as disclosed in the Milli 
man 139 patent. 
0050. Any combination of sensors may be positioned 
within powered surgical instrument 100 to determine the 
position of various components and/or its operating stage, 
e.g., articulation, rotation, clamping, firing of end effector 
160. For example, limit Switches, proximity sensors (e.g., 
linear and/or ferromagnetic), potentiometers, linear variable 
displacement transducers (LVDT), shaft encoders, etc., may 
be used to help control and/or record the location of articula 
tion linkage 244, firing rod 306 and/or ring gear 230, as 
discussed above. 

0051 Referring now to FIGS. 9, 11 and 12, endoscopic 
portion 140 includes a tube housing 144 that extends from an 
area adjacent housing 110 towards end effector 160. As drive 
tube 302 rotates, end effector 160 does not rotate as a direct 
consequence thereof. Referring to FIG. 13, tube housing 144 
includes flat portions 148 thereon, which correspond to flat 
portions 310 of firing rod 306. The pair of flat portions 148 
and 310 helps prevent rotation of firing rod 306 by helping to 
limit firing rod 306 to axial movement. 
0052. With reference to FIG.9, a drive motor shaft 218 is 
shown extending from drive motor 210 and being connected 
to drive gear 200. A fastener (not explicitly shown in this 
embodiment) may be used to retain drive gear 220 on drive 
motor shaft 218. Drive motor shaft 218 is rotated by drive 
motor 210, thus resulting in rotation of drive gear 220. Drive 
motor shaft 218 is shown having a flat portion 219 (more than 
one flat portions 219 may be included), which allows "play” 
or “rotational float” between drive gear 220 and drive motor 
shaft 218 to facilitate tooth alignment of the gears and to help 
enable drive gear 220 to shift between positions. FIG.9 also 
illustrates a bearing 308 disposed within housing 110 and at 
least partially surrounding drive tube 302. Bearing 308 facili 
tates rotation of drive tube 302 and helps to align drive tube 
302 through endoscopic portion 140 and supports all thrust 
loading between drive gear 200 and actuator gear 300. 
0053. In FIG. 10, a transducer 420 is shown adjacent drive 
motor 210 and shift motor 220. Transducer 420 (e.g., a force 
or pressure transducer) may measure and/or control the force 
required for the desired pressure on actuator gear 300. Trans 
ducer 420 may be in communication with portions of user 
interface 120, which may provide feedback to a user. Addi 
tionally, spring coupling 430 is illustrated between drive 
motor 210 and shift motor 220. Specifically, in a disclosed 
embodiment, spring coupling 430 includes a spring 432 
mounted in a telescoping cage 434. Shift screw 222 is shown 
extending through spring 432 and may be configured to apply 
a compressive load on spring 432. It is envisioned that cage 
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434 is collapsible as spring 432 is compressed. The force 
applied to drive motor 210 may be adjusted using spring 432 
and/or cage 434. 
0054. In an embodiment of the disclosure, drive gear 200 
and actuator gear 300 form a clutch face. The gear teeth are 
arranged to slip unless a threshold force is applied to drive 
motor 210 by shift motor 200 and a spring coupling 430 (as 
discussed below in connection with FIG. 10) disposed ther 
ebetween. Further, when shift motor 200 and spring coupling 
430 apply the threshold force needed for drive gear 200 and 
actuator gear 300 to engage without slipping, rod 306 will be 
driven distally. Telescoping cage 434 may include a stop 
incorporated therewith, such that cage 434 will retract rod 
306, rather than decompress spring coupling 430. 
0055 With reference to FIG.3, user interface 120 is shown 
including screen 122 and seven Switches 124a-124g. In the 
illustrated embodiment, user interface displays the “mode' 
(e.g., rotation, articulation or actuation), which may be com 
municated to user interface 120 via shift sensor 224 (FIG. 4), 
“status” (e.g., angle of articulation, speed of rotation, or type 
of actuation) and “feedback.” Such as whether staples have 
been fired. Switch 124a is shown having an “M” standing for 
mode, which may be used to position drive gear 200 via shift 
motor 220 for selecting between rotation, articulation, grasp 
ing, clamping and firing. It is also envisioned that Switch 124a 
can be used to let a user input different tissue types, and 
various sizes and lengths of Staple cartridges. 
0056 Switches 124b-124e on user interface 120 are 
shown with arrows thereon and may be used for selecting the 
direction, speed and/or torque at which drive gear 200 is 
rotated by drive motor 210. It is also envisioned that at least 
one Switch 124 can be used for selecting an emergency mode 
that overrides various settings, for example. Further, Switches 
124f and 124g are illustrated having an “N” and a “Y” 
thereon. It is envisioned that switches 124f and 124g may be 
used for helping a user navigate and select various setting of 
powered surgical instrument 100. The indicia on switches 
124a-124g and their respective functions are not limited by 
what is shown in the accompanying figures, as deviations 
therefrom are contemplated and within the scope of the 
present disclosure. Additionally, and with reference to FIGS. 
1 and 2, buttons 114a and 114b may be used for starting 
and/or stopping movement of drive motor 210 and/or shift 
motor 220. Other functions for buttons 114 and 114b are also 
anticipated as well as having more or fewer buttons 114. In a 
particular embodiment, Switches 124a-124g may include one 
or more microelectronic membrane Switches, for example. 
Such a microelectronic membrane Switch includes a rela 
tively low actuation force, Small package size, ergonomic size 
and shape, low profile, the ability to include molded letters on 
the Switch, symbols, depictions and/or indications, and a low 
material cost. Further, Switches 124a-124g (Such as micro 
electronic membrane switches) may be sealed to help facili 
tatesterilization of powered surgical instrument 100, as well 
as helping to prevent particle and/or fluid contamination. 
0057. As an alternative to, or in addition to switches 124 or 
buttons 114, other input devices may include voice input 
technology, which may include hardware and/or Software 
incorporated in a digital control module (DCM) 130 (FIG. 4), 
or a separate digital module connected to DCM 130. The 
Voice input technology may include Voice recognition, Voice 
activation, voice rectification and/or embedded speech. The 
user may be able to control the operation of the instrument in 
whole or in part through Voice commands, thus freeing one or 
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both of the user's hands for operating other instruments. Voice 
or other audible output may also be used to provide the user 
with feedback. 
0058. In an embodiment, spring coupling 430 is used in 
the feedback and control of powered surgical instrument 100. 
As described above, DCM 130 may be connected to one or 
more buttons 114 or switches 124 and one or more display 
screens 122 to provide feedback to the user and for helping to 
control the operation of powered surgical instrument 100. 
DCM 130 may be a digital board incorporated in housing 110 
of powered surgical instrument 100. Spring coupling 430 
may include a pressure transducer that can interact with DCM 
130 to control the force being applied to rod 306. 
0059. It is also envisioned that user interface 120 includes 
different colors and/or intensities of text on screen 122 and/or 
on switches 124a-124g for further differentiation between the 
displayed items. User feedback can also be included in the 
form of pulsed patterns of light, acoustic feedback (e.g., buZZ 
ers, bells or beeps that may be sounded at selected time 
intervals), verbal feedback, and/or haptic vibratory feedback 
(such as an asynchronous motor or Solenoids), for example. 
The visual, auditory or haptic feedback can be increased or 
decreased in intensity. For example, the intensity of the feed 
back may be used to indicate that the forces on the instrument 
are becoming excessive. Additionally, Switches 124a-124g 
may be positioned at different heights from one another and/ 
or may included raised indicia or other textural features (e.g., 
concavity or convexity) to allow a user to depress an appro 
priate switch 124 without the need to look at user interface 
120. Further, proximal housing portion 110b may be used as 
a joy stick-type control system. 
0060 Additionally, user interface 120 may include a sepa 
rate display screen or screens 122 and input devices (such as 
switches 124 or buttons 114), or the input devices may be 
incorporated in whole or in part in screen 122. For example, 
a touch screen liquid crystal display (LCD) may be used to 
allow the user to provide input while viewing operational 
feedback. The touch screen LCD may include resistive, 
capacitive or Surface acoustic wave controls. This approach 
may enable facilitation of sealing screen 122 components to 
help sterilize powered surgical instrument 100, as well as 
preventing particle and/or fluid contamination. In certain 
embodiments, screen 122 is pivotably or rotatably mounted to 
powered surgical instrument 100 for flexibility in viewing 
screen 122 during use or preparation. Screen 122 may be 
hinged or ball-and-socket mounted to powered Surgical 
instrument 100, for example. 
0061. In a disclosed embodiment, at least some of the 
information monitored by the various sensors in powered 
surgical instrument 100 may be provided to a video screen or 
monitoring system in an operating room. For instance, the 
data may be transmitted to a receiver for the operating room 
monitoring system from a communication transmitter incor 
porated in or associated with powered Surgical instrument 
100, via technology including Blue Tooth, ANT3, KNX, Z 
Wave, X10, wireless USB, WiFi, IrDa, Nanonet, Tiny OS, 
ZigBee, radio, UHF and VHF. Such features may facilitate 
monitoring by the user of powered surgical instrument 100 or 
other operating room or hospital personnel or remotely 
located persons. 
0062 Referring to FIG. 4, any combination of a battery 
pack 400, fuel cell and/or high-energy capacitor may be used 
to provide power to powered surgical instrument 100. For 
example, capacitors may be used in conjunction with battery 
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pack 400. Here, capacitors can be used for a burst of power 
when energy is desired/required more quickly than can be 
provided with a battery on its own (e.g., when clamping thick 
tissue, rapid firing, clamping, etc.), as batteries are typically 
slow-drain devices from which current cannot be quickly 
drawn. It is envisioned that batteries can be connected to 
capacitors to charge the capacitors. 
0063. It is also envisioned that battery pack 400 includes at 
least one disposable battery. The disposable battery may be 
between about 9 volts and about 30 volts and may be useful in 
a disposable Surgical instrument. Other power-supplying 
means are also contemplated including electric power. In 
alternative embodiments a cord is provided to connect instru 
ment 100 to a generator. 
0064. In a disclosed embodiment, the DCM is connected 
to shift motor 220 and drive motor 210 and is configured and 
arranged to monitor the battery 400 impedance, Voltage, tem 
perature and/or current draw and to control the operation of 
powered surgical instrument 100. The load or loads on battery 
400, transmission, motors 220, 210 and drive components of 
powered surgical instrument 100 are determined to control a 
motor speed if the load or loads indicate a damaging limita 
tion is reached or approached. For example, the energy 
remaining in battery 400, the number of firings remaining, 
whether battery 400 must be replaced or charged, and/or 
approaching the potential loading limits of powered Surgical 
instrument 100 may be determined. 
0065. The DCM can be configured and arranged to control 
or help control the operation of shift motor 220 and/or drive 
motor 210 to respond to the monitored information. Pulse 
modulation, which may include an electronic clutch, may be 
used in controlling the output. For example, the DCM can 
regulate the Voltage or pulse modulate the Voltage to adjust 
the power and/or torque output to prevent system damage or 
optimize energy usage. An electric braking circuit may be 
used for controlling drive motor 210 and/or shift motor 220, 
which uses the existing back electromotive force (EMF) of 
rotating drive motor 210 to counteract and substantially 
reduce the momentum of drive gear 200. The electric braking 
circuit may improve the control of drive motor 210 and/or 
shift motor 220 for stopping accuracy and/or shift location of 
powered surgical instrument 100. Sensors for monitoring 
components of powered surgical instrument 100 and to help 
prevent overloading of powered surgical instrument 100 may 
include thermal-type sensors. Such as thermal sensors, ther 
mistors, thermopiles, thermo-couples and/orthermal infrared 
imaging and provide feedback to the DCM. The DCM may 
control the components of powered surgical instrument 100 
in the event that limits are reached or approached and Such 
control can include cutting off the power from the battery 
pack 400, temporarily interrupting the power or going into a 
pause mode, pulse modulation to limit the energy used, and 
the DCM can monitor the temperature of components to 
determine when operation can be resumed. The above uses of 
the DCM may be used independently of or factored with 
current, Voltage, temperature and/or impedance measure 
mentS. 

0066. In the embodiment illustrated in FIG. 5, shift motor 
220 is shown including a two-part housing 226. Each part 
226a and 226b of two-part housing 226 are slidably engaged 
with each other. It is envisioned that part 226a is rigidly 
secured to drive motor casing 212, while part 226b is affixed 
to shift motor 220 and is translatable within housing 110. 
Additionally, a wiring slot 228 may be included to allow for 
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wires (not explicitly shown in this embodiment) to pass from 
transducer 420 towards user interface 120, for example (see 
also FIG. 10). 
0067 Referring to FIG. 14, powered surgical instrument 
100 is illustrated having a pistol-grip handle portion 112. 
Here, handle portion 112 is disposed at an angle (e.g., Sub 
stantially 90°) from longitudinal axis A-A. In this embodi 
ment, it is envisioned that at least one button 114 is disposed 
thereon. Additionally, user interface 120 may be positioned 
approximately in the position shown in FIG. 14. Further, a 
movable handle (not explicitly shown in this embodiment) 
may be employed to control various functions of powered 
surgical instrument 100. 
0068. It is envisioned that end effector 160 is reusable, can 
accept a staple cartridge and/or is part of a disposable loading 
unit. Further details of a disposable loading unit are described 
in detail in commonly-owned U.S. Pat. No. 5,752,644 to 
Bolanos et al., the entire contents of which are hereby incor 
porated by reference herein. Disposable and/or replaceable 
loading units can include end effectors without articulation, 
as disclosed in U.S. Pat. No. 6,953,139 to Milliman et al., 
previously incorporated by reference. A Switch may be pro 
vided adjacent handle portion 112 to deactivate the second 
position of shift motor 220 electronically. Other means, such 
as mechanical means, may also be used. 
0069. A disposable or replaceable loading unit incorporat 
ing a surgical end effector 160, in certain embodiments of the 
present disclosure, includes sensors positioned within the 
loading unit to determine the position of various components 
and/or operation of end effector 160, such as articulation, 
rotation, clamping and firing of end effector 160. For 
example, electrical contacts, proximity sensors, optical sen 
sors, photo diodes, and/or mechanical or metallic sensors are 
used to control and/or record information concerning the end 
effector 160. The location of the anvil assembly 162 and 
cartridge assembly 164 with respect to one another, the articu 
lated or non-articulated position of end effector 160, rotation 
ofend effector 160, and/or correct loading of the loading unit, 
Staple cartridge and/or components of the staple cartridge 
may also be determined. 
0070 An identification system may also be included to 
determine and communicate to the DCM various informa 
tion, including the speed, power, torque, clamping, travel 
length and strength limitations for operating the particular 
end effector 160. The DCM may also determine the opera 
tional mode and adjust the Voltage, clutch spring loading and 
stop points for travel of the components. More specifically, 
the identification system may include a component (e.g., a 
microchip, emitter or transmitter) in end effector 160 that 
communicates (e.g., wirelessly, via infrared signals, etc.) 
with the DCM, or a receiver therein. It is also envisioned that 
a signal may be sent via firing rod 306, such that firing rod 306 
functions as a conduit for communications between the DCM 
and end effector 160. 

0071. The loading unit, in certain embodiments according 
to the present disclosure, includes an axial drive assembly that 
cooperates with firing rod 306 to approximate anvil assembly 
162 and cartridge assembly 164 of end effector 160, and fire 
Staples from the staple cartridge. The axial drive assembly 
may include a beam that travels distally through the staple 
cartridge and may be retracted after the staples have been 
fired, as disclosed in certain embodiments of U.S. Pat. No. 
6,953,139 to Milliman et al., the disclosure of which is hereby 
incorporated by reference herein. By way of example, the 
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sensors discussed above may be used to determine if the 
staples have been fired from the staple cartridge, whether they 
have been fully fired, whether and the extent to which the 
beam has been retracted proximally through the staple car 
tridge and other information regarding the operation of the 
loading unit. In certain embodiments of the present disclo 
Sure, the loading unit incorporates components for identify 
ing the type of loading unit, and/or staple cartridge loaded on 
the instrument 100, including infra red, cellular, or radio 
frequency identification chips (such as Sensormatic or similar 
technology). The type of loading unit and/or staple cartridge 
may be received by an associated receiver within the DCM, or 
an external device in the operating room for providing feed 
back, control and/or inventory analysis. The power or battery 
pack 400 can incorporate a component for identifying the 
type of power pack 400 loaded with powered surgical instru 
ment 100 or for sending feedback concerning the status of 
power pack 400. 
0072. In certain embodiments of the present disclosure, 
powered surgical instrument 100 includes disposable or 
replaceable loading units incorporating a Surgical end effec 
tor 160 and a reusable portion including a housing 110 and 
endoscopic portion 140 that is removably attached to the 
loading unit. The reusable portion may be configured for 
sterilization and re-use in a Subsequent Surgical procedure. In 
an embodiment, the components of the housing 110 are 
sealed against infiltration of particulate and/or fluid contami 
nation and help prevent damage of the component by the 
sterilization process. Power pack 400, in certain embodi 
ments according to the present disclosure, comprises a 
rechargeable battery. The rechargeable battery can be con 
nected to contacts accessible at housing 110 of the instrument 
100, for example, or, rechargeable battery may be recharge 
able through an inductive charging interface sealed within 
housing 110. The inductive charging interface may eliminate 
shorting of contacts and provides an internal battery that may 
be hermetically or liquid resistance sealed. 
0073. The present disclosure also relates to a method of 
applying Surgical fasteners to tissue. The method includes the 
use of powered surgical instrument 100, as described above. 
0074. Now referring to FIGS. 16-19, a powered surgical 
instrument, e.g., a Surgical stapler, in accordance with other 
embodiments of the present disclosure is referred to as refer 
ence numeral 1000. Powered surgical instrument 1000 
includes a housing 1100, an endoscopic portion 1400 defining 
a first longitudinal axis D-D extending therethrough, a shaft 
portion 1500 and an end effector 1600 defining a second 
longitudinal axis E-E extending therethrough. Further details 
of powered surgical instrument 1000 are included in U.S. 
patent application Ser. No. 1 1/786,933 (H-US 00977: 203 
5562), the entire contents of which are hereby incorporated 
by reference herein. While the features of the embodiments 
illustrated in FIGS. 16-19 are shown in connection with a 
particular type of surgical instrument 1000, it is envisioned 
that the features described with respect to FIGS. 16-19 are 
operable with other Surgical instruments, such as powered 
surgical instrument 100 of FIGS. 1-15. 
0075. With continued reference to FIG. 16, endoscopic 
portion 1400 extends distally from housing 1100, shaft por 
tion 1500 is selectively connectable to a distal end 1402 of 
endoscopic portion 1400 and end effector 1600 is selectively 
connectable to a distal end 1502 of shaft portion 1500. As 
shown in FIGS. 16-18, a plurality of different shaft portions 
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1500 may be used with surgical instrument 1000 and a plu 
rality of different end effectors 1600 may also be used with 
surgical instrument 1000. 
0076 More specifically, a plurality of different shaft por 
tions 1500 may be removably connectable to endoscopic 
portion 1400, e.g., for a particular purpose. It is envisioned 
that at least a portion of shaft portion 1500 may be articulat 
able (FIG. 17A), curved (FIG.17B) or made from a compliant 
material (such as, for example, as illustrated in FIG. 17C). 
(0077. As shown in FIGS. 16-18, a plurality of different 
classes of end effectors 1600 may be removably connectable 
to shaft portion 1500 of surgical instrument 1000. It is envi 
sioned that classes of end effectors 1600 that are selectively 
connectable to distal end 1502 of shaft portion 1600 include 
those having a pivotable cartridge assembly (FIGS. 16 and 
19), a substantially circular cartridge assembly (FIGS. 17A, 
17B and 17C) and parallel jaw members (FIG. 18). It is 
further envisioned that different sub-classes of each class of 
end effector 1600 may be connectable to shaft portion 1500. 
0078 For instance, within the class of end effectors 1600 
including a Substantially circular cartridge assembly, gas 
trointestinal anastomosis-type devices, transverse anastomo 
sis-type devices (see, e.g. U.S. Pat. Nos. 4.383,634, 5,782. 
396, 5,865,361 and 5.318,221 and circular anastomosis-type 
devices (see, e.g., U.S. Pat. No. 4.304.236). Gastrointestinal 
anastomosis-type devices are configured to drive and bend 
Staples aligned in a row sequentially in rapid sequence, while 
transverse anastomosis-type devices drive and bend all 
staples simultaneously. Circular anastomosis-type devices 
are configured to simultaneously apply annular rows of 
Staples to tissue. 
(0079 Additionally, within the class of end effectors 1600 
having a pivotable cartridge assembly, Sub-classes may 
include end effectors 1600 configured to drive staples sequen 
tially and end effectors 1600 configured to drive staples 
simultaneously. 
0080. It is therefore envisioned that a particular shaft por 
tion 1500 may be configured for use with a particular class of 
end effectors 1600, such as end effectors 1600 including a 
Substantially circular cartridge assembly. In Such an embodi 
ment, another shaft portion 1500 may be configured for use 
with another particular class of end effectors 1600, such as 
end effectors 1600 including a pivotable cartridge assembly 
or end effectors 1600 having jaw members that approximate 
with one another while remaining Substantially paralle. 
I0081. It is further envisioned that a particular shaft portion 
1500 may be configured for use with a particular type of end 
effector 1600, such as end effectors 1600 configured for 
sequential firing of staples (including end effectors 1600 
including a Substantially circular cartridge assembly, end 
effectors 1600 including a pivotable cartridge assembly or 
end effectors 1600 having parallel approximating jaw mem 
bers) or end effectors 1600 configured for sequential firing of 
Staples, for example. 
I0082. Additionally, it is envisioned that a particular shaft 
portion 1500 may be configured for use with several types of 
end effectors 1600, including end effectors 1600 including a 
Substantially circular cartridge assembly, a pivotable car 
tridge assembly, parallel approximating jaw members, con 
figured for sequential firing of Staples and/or configured for 
simultaneous firing of staples. Here, a physician may select a 
particular shaft portion 1500 based on other characteristics, 
such as shaft portion 1500 being articulatable, curved, or 
compliant, for example. 
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0083. At least one electronic component 1700 may also be 
included on a portion of surgical instrument 1000. It is envi 
sioned that a first sensor 1700a is included on endoscopic 
portion 1400, a second sensor 1700b is included on shaft 
portion 1500, and a third sensor 1700c is included on end 
effector 1600. It is envisioned that sensors 1700 cooperate 
with a receiver/controller in the housing 1100, elsewhere on 
the instrument 1000, or a device separate from the instrument 
1000 for various purposes. For instance, first sensor 1700a 
may be configured to detect the type of shaft portion 1500 that 
is engaged with endoscopic portion 1400. Further, second 
sensor 1700b may be configured to detect the type of end 
effector 1600 that is engaged with shaft portion 1500. 
0084. It is further envisioned that a user interface 1800 on 
housing 1100 is included. In a disclosed embodiment, user 
interface 1800 includes a screen that displays at least some of 
the information (e.g., type of shaft portion 1500 connected to 
endoscopic portion 1400, type of end effector 1600 connected 
to shaft portion 1500, etc.) detected by sensors 1700 in Sur 
gical instrument 1000. User interface 1800 may also display 
a condition of end effector 1600, such as angle of articulation 
or rotation, whether staples have been fired therefrom, if 
tissue is between jaw members, etc. This information may 
also be provided to a video screen or monitoring system in an 
operating room. For instance, the data may be transmitted to 
a receiver for the operating room monitoring system from a 
communication transmitter incorporated in or associated with 
powered Surgical instrument 1000, via technology including 
BlueTooth, ANT3, KNX, Z Wave, X10, wireless USB, WiFi, 
IrDa, Nanonet, Tiny OS, ZigBee, radio, UHF and VHF. 
0085. The present disclosure also relates to a method of 
applying Surgical fasteners to tissue. The method includes the 
step of providing a powered surgical instrument 100, 1000, as 
described above. The method also includes connecting shaft 
portion 1500 to distal end 1402 of endoscopic portion 1400 
and connecting end effector 1600 to distal end 1502 of shaft 
portion 1500. 
I0086. It will be understood that various modifications may 
be made to the embodiments disclosed herein. For example, 
the locations along the longitudinal axis for drive motor 210 
and/or drive gear 200 may be different than shown. Different 
types of gears for driving, rotation, articulation and/or actua 
tion may be used. Therefore, the above description should not 
be construed as limiting, but merely as exemplifications of 
various embodiments. Those skilled in the art will envision 
other modifications within the scope and spirit of the claims 
appended hereto. 

1. A Surgical instrument, comprising: 
a housing: 
an endoscopic portion extending distally from the housing 

and defining a first longitudinal axis; 
a shaft portion selectively connectable to a distal end of the 

endoscopic portion; and 
an end effector selectively connectable to a distalend of the 

shaft portion. 
2. The Surgical instrument of claim 1, further including a 

motor disposed in mechanical cooperation with the housing, 
the motor being configured to drive at least one function of the 
end effector. 

3. The surgical instrument of claim 1, wherein the end 
effector defines a second longitudinal axis, the end effector 
being movable from a first position where the second longi 
tudinal axis is substantially aligned with the first longitudinal 
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axis to at least a second position where the second longitudi 
nal axis is disposed at an angle to the first longitudinal axis. 

4. The Surgical instrument of claim3, further comprising a 
motor disposed in mechanical cooperation with the housing, 
the motor being configured to cause the end effector to move 
from its first position towards its second position. 

5. The surgical instrument of claim 1, wherein the end 
effector includes a cartridge assembly and an anvil assembly, 
the cartridge assembly and the anvil assembly being arranged 
for being approximated to engage tissue therebetween. 

6. The Surgical instrument of claim 1, further comprising a 
linkage rod arranged for translation Substantially along the 
longitudinal axis and for engaging at least one of a portion of 
the shaft portion and the end effector. 

7. The Surgical instrument of claim 1, further comprising a 
user interface, the user interface including a screen that dis 
plays a condition of the end effector. 

8. The surgical instrument of claim 1, wherein at least a 
portion of the shaft portion is flexible. 

9. The surgical instrument of claim 1, wherein at least a 
portion of the shaft portion is curved. 

10. The surgical instrument of claim 1, wherein at least a 
portion of the shaft portion is made from a compliant mate 
rial. 

11. The surgical instrument of claim 1, wherein the shaft 
portion is configured to accept a plurality of types of end 
effectors. 

12. The surgical instrument of claim 11, wherein the plu 
rality of types of end effectors includes end effectors having 
a pivotable cartridge assembly, a Substantially circular car 
tridge assembly and parallel jaw members. 

13. The surgical instrument of claim 11, further comprising 
at least one sensor disposed in communication with the end 
effector for helping to determine the type of end effector that 
is engaged with the shaft portion. 

14. The surgical instrument of claim 1, wherein the endo 
scopic portion is configured to accept a plurality of types of 
shaft portions. 

15. The surgical instrument of claim 14, further comprising 
at least one sensor disposed in communication with the shaft 
portion for helping to determine the type of shaft portion that 
is engaged with the endoscopic portion. 

16. A Surgical instrument, comprising: 
a housing: 
an endoscopic portion extending distally from the housing 

and defining a longitudinal axis; 
a drive gear disposed at least partially within the housing, 

the drive gear rotatable about a drive gear axis extending 
therethrough and being selectively movable along the 
drive gear axis; 

a drive motor disposed in mechanical cooperation with the 
drive gear and being configured to rotate the drive gear; 

a shift motor disposed in mechanical cooperation with the 
drive gear and being configured to move the drive gear 
along the drive gear axis; 

a shaft portion selectively connectable to a distal end of the 
endoscopic portion; and 

an end effector selectively connectable to a distal end of the 
shaft portion. 

17. The surgical instrument of claim 16, wherein at least a 
portion of the shaft portion is at least one of flexible and 
curved. 
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18. The surgical instrument of claim 16, wherein the shaft 
portion is configured to accept a plurality of types of end 
effectors. 

19. A method of applying Surgical fasteners to tissue, com 
prising the steps of: 

providing a powered Surgical instrument, including: 
a housing: 
an endoscopic portion extending distally from the hous 

ing and defining a longitudinal axis; 
a shaft portion selectively connectable to a distal end of 

the endoscopic portion; and 
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an end effector selectively connectable to a distal end of 
the shaft portion; 

connecting the shaft portion to the distal end of the 
endoscopic portion; and 

connecting the end effector to the distal end of the shaft 
portion. 

20. The method of claim 19, wherein the shaft portion is 
configured to accept a plurality of types of end effectors. 

21-31. (canceled) 


