
IS 10081

(12) United States Patent

USOO6699235B2

(10) Patent N0.: US 6,699,235 B2
 

  

Wallace et al. 45 Date of Patent: Mar. 2 20049

(54) PLATFORM LINK WRIST MECHANISM 5,792,135 A * 8/1998 Madhani et a1. ............... 606/1
5,938,678 A * 8/1999 Zirps ct a1. ................. 606/170

(75) Inventors: Daniel T. Wallace, Redwood City, CA 6,196,081 Bl 3/2001 Ya“

(US); S. Christopher Anderson, 2933294213: 31 * 13/3831 galiai mt...1.................. 600/141' a a » e 5011 e a .

florthhargfltcfin’ Mg??? SCO“ 6,312,435 B1 * 11/2001 Wallace et a1. ............. 606/130
mm c on’ ( ) 6,330,837 B1 12/2001 Charles et al.

. . . . 2003 0028217 A1 22003 N k ' t l.
(73) Ass1gnee: Intuitive Surgical, Inc., Sunnyvale, CA / / a amma e a

(US) * cited by examiner

( * ) Notice: Subject to any disclaimer, the term of this Primary Examiner—Roy D. Gibson
patent is extended or adjusted under 35 (74) Attorney, Agent, or Firm—Townsend and Townsend
U.S.C. 154(b) by 0 days. and Crew LLP; Lynn M. Thompson

57 ABSTRACT
(21) Appl. No.: 10/186,176 ( )

. . The present invention provides a robotic surgical tool for use
(22) Flled' Jun. 28’ 2002 in a robotic surgical system to perform a surgical operation.
(65) Pfior Publication Data The robotic surgical 1001 includes a wrist mechanism dis-

posed near the distal end of a shaft which connects with an
US 2003/0018323 A1 Jan. 237 2003 end effector. The wrist mechanism includes a distal member

. . configured to support the end effector, and a plurality of rods
. . Related U'.S' Application Data extending generally along an axial direction within the shaft

(60) Prov1s1onal application No. 60/301,967, filed on Jun. 29, d bl 11 v 1 h. . ld' . d. h
2001, and provisional application No. 60/327,702, filed on an. mova e genera. 3 a ongt ls axra irection to a Justt c
Oct. 5, 2001. orientation of the distal member With respect to the shaft.

7 . The distal member has a base to which the rods are rotatably
(51) Int. Cl. .......................... A61B 17/00, A61B 19/00 connected by orthogonal linkage assemblies. Advancement
(52) U-S- Cl- ~~~~~~~~~~~~~~~~~~~~~ 606/1; 74/419003; 74/419006; or retraction of a first rod generally along the axial direction

606/130 ti s the base throu h a first an le so that the distal member. P g g
(58) Fleld of Search ................................ 901/29; 606/17 faces a first articulated direction, such as to provide pitch.

606/130; 205; 600/102, 141; 74/490037 The addition of a second angle allows the distal member to
49006, 567; 414/735; 910/23, 19, 16 direct the end effector in essentially a compound angle or in

_ a second articulated direction in relation to the shaft of the
(56) References Clted surgical tool, such as to provide yaw. The robotic surgical

U.S. PATENT DOCUMENTS tool may also include provisions for roll movement. Roll
movement is achieved by rotating the plurality of rods

3,628,535 A * 12/1971 OSthWSkY 91 a1~ ~~~~~~~~~ 606/205 around a longitudinal axis or the central axis of the shaft

570537687 A : 10/1991 Merl“. --------------------- 318/5632 parallel to the axial direction. The robotic surgical tool
222122923: 2 * 13133: 2051:6131]""""""""" 7g32/(1‘33 includes a tool base disposed near the proximal end of the, , us e a . .

5,474,571 A * 12/1995 Lang ............ 606/205 Shaft
5,715,729 A * 2/1998 Toyama et a]. ............ 901/23
5,740,699 A * 4/1998 Ballantyne et a1. ...... 74/49006 55 Claims, 24 Drawing Sheets

  
IS 1008

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


2

US. Patent Mar. 2, 2004 Sheet 1 0f 24 US 6,699,235 B2

 
Fig. 1

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


3

US. Patent Mar. 2, 2004 Sheet 2 0f 24 US 6,699,235 B2

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


4

US. Patent Mar. 2, 2004 Sheet 3 0f 24 US 6,699,235 B2

12

  
Fig. 3C Fig. 3D 
30

I 30,

Fig. 3A Fig. SB

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


5

US 6,699,235 B2Sheet 4 0f 24Mar. 2, 2004US. Patent

__.__.._--________§ X

 
Fig. 4

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


