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CLAIMS 

What is claimed is: 

1. A surgical system for use in performing in vivo surgical procedures, the surgical system 

comprising: 

 an end-effector assembly at a distal end of the surgical system, the end-effector assembly 

having a serially connected arrangement of an instrument assembly and a wrist assembly, the 

instrument assembly having at least a first instrument for performing a surgical action; 

 a first arm assembly having a first end and a second end opposite to the first end, the first 

end of the first arm assembly securable to the wrist assembly, the first arm assembly having an 

elongated first arm assembly body and: 

  a first instrument drive assembly housed in the first arm assembly body, the first 

instrument drive assembly having a first integrated motor configurable to pivotally move the first 

instrument relative to a first axis; 

  a wrist drive assembly housed in the first arm assembly body, the wrist drive 

assembly having a second integrated motor configurable to pivotally move the instrument 

assembly relative a second axis, the second axis different from the first axis; and 

  a first arm assembly drive assembly housed in the first arm assembly body, the 

first arm assembly drive assembly having a third integrated motor configurable to rotate at least 

the end-effector assembly relative to a third axis, the third axis formed by a center line drawn 

through the first arm assembly body; 

 an elbow joint assembly, the elbow joint assembly configured to secure the second end of 

the first arm assembly to a first end of a second arm assembly, the elbow joint assembly 

including a serially connected arrangement of: 

  a first elbow joint portion having a first end section secured to the second end of 



 

 

- 59 - 

 

the first arm assembly, a second end section, and a first elongated joint joining the first and 

second end sections of the first elbow joint portion in such a way that the first and second end 

sections of the first elbow joint portion are rotatable around a fourth axis formed by a center line 

drawn through the first elongated joint, the fourth axis orthogonal to the third axis; and 

  a second elbow joint portion having a first end section secured to the second end 

section of the first elbow joint portion, a second end section secured to the first end of the second 

arm assembly, and a second elongated joint joining the first and second end sections of the 

second elbow joint portion in such a way that the first and second end sections of the second 

elbow joint portion are rotatable around a fifth axis formed by a center line drawn through the 

second elongated joint, the fifth axis orthogonal to the fourth axis; and 

 the second arm assembly, the second arm assembly having an elongated second arm 

assembly body and: 

  a first elbow drive assembly housed in the second arm assembly body, the first 

elbow drive assembly having a fourth integrated motor configurable to drive the first elbow joint 

portion to rotate the first end section of the first elbow joint portion around the fourth axis; and 

  a second elbow drive assembly housed in the second arm assembly body, the 

second elbow drive assembly having a fifth integrated motor configurable to drive the second 

elbow joint portion to rotate the first end section of the second elbow joint portion around the 

fifth axis. 

2. The surgical system of claim 1, 

 wherein the instrument assembly further comprises a second instrument; and 

 wherein the first arm assembly further comprises a second instrument drive assembly 

housed in the first arm assembly body, the second instrument drive assembly having a sixth 

integrated motor configurable to pivotally move the second instrument relative to the first axis. 
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3. The surgical system of claim 2, wherein the instrument assembly further comprises: 

 a second instrument driven portion configurable to be driven by the sixth integrated 

motor in such a way as to move the second instrument relative to the first axis; and 

 a second instrument insulative portion providable between the second instrument and the 

second instrument driven portion, the second instrument insulative portion configurable to 

electrically isolate the second instrument from at least the second instrument driven portion when 

the second instrument insulative portion is provided between the second instrument and the 

second instrument driven portion; 

 wherein the second instrument is configurable to receive a second electric current applied 

from an energy source so as to perform the actions of an electrosurgical instrument. 

4. The surgical system of claim 1, further comprising: 

 a shoulder section at a proximal end of the surgical system; and 

 a shoulder joint assembly, the shoulder joint assembly configured to secure a second end 

of the second arm assembly to the shoulder section, the shoulder joint assembly including a 

serially connected arrangement of: 

  a shoulder pitch joint portion, the shoulder pitch joint portion configurable to 

pivotally move the second arm assembly relative to a sixth axis; and 

  a shoulder sway joint portion, the shoulder sway joint portion configurable to 

pivotally move the second arm assembly relative to a seventh axis, the seventh axis different 

from the sixth axis. 

5. The surgical system of claim 4, wherein the second arm assembly further comprises: 

 a shoulder pitch drive assembly housed in the second arm assembly body, the shoulder 

pitch drive assembly having a seventh integrated motor configurable to drive a shoulder pitch 

joint portion to pivotally move the second arm assembly relative to the sixth axis;  and 
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 a shoulder sway drive assembly housed in the second arm assembly body, the shoulder 

sway drive assembly having an eighth integrated motor configurable to drive a shoulder sway 

joint portion to pivotally move the second arm assembly relative to the seventh axis. 

6. The surgical system of claim 4, wherein 

 the shoulder pitch joint portion is configured to pivotally connect the second end of the 

second arm assembly to the shoulder sway joint portion; and 

 the shoulder sway joint portion is configured to pivotally connect the shoulder pitch joint 

portion to the shoulder section. 

7. The surgical system of claim 4, wherein 

 the shoulder sway joint portion is configured to pivotally connect the second end of the 

second arm assembly to the shoulder pitch joint portion; and 

 the shoulder pitch joint portion is configured to pivotally connect the shoulder sway joint 

portion to the shoulder section. 

8. The surgical system of claim 1, wherein 

 the first elbow joint portion is configured to pivotally connect the second end of the first 

arm assembly to the second elbow joint portion; and 

 the second elbow joint portion is configured to pivotally connect the first elbow joint 

portion to the first end of the second arm assembly. 

9. The surgical system of claim 1, wherein one or more of the following apply: 

 the end-effector assembly is securable to and unsecurable from the first arm assembly; 

and/or 

 the first instrument is configurable to secure to and unsecurable from the first arm 

assembly. 
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10. The surgical system of claim 1, wherein the instrument assembly further comprises: 

 a first instrument driven portion configurable to be driven by the first integrated motor in 

such a way as to move the first instrument relative to the first axis; and 

 a first instrument insulative portion providable between the first instrument and the first 

instrument driven portion, the first instrument insulative portion configurable to electrically 

isolate the first instrument from at least the first instrument driven portion when the first 

instrument insulative portion is provided between the first instrument and the first instrument 

driven portion; 

 wherein the first instrument is configurable to receive a first electric current applied from 

an energy source so as to perform the actions of an electrosurgical instrument. 

11. A surgical system for use in performing in vivo surgical procedures, the surgical system 

comprising: 

 an end-effector assembly at a distal end of the surgical system, the end-effector assembly 

having a serially connected arrangement of an instrument assembly and a wrist assembly, the 

instrument assembly having a first instrument for performing a surgical action; 

 a first arm assembly having a first end and a second end opposite to the first end, the first 

end of the first arm assembly securable to the wrist assembly, the first arm assembly having an 

elongated first arm assembly body and: 

  a first instrument drive assembly housed in the first arm assembly body, the first 

instrument drive assembly having a first integrated motor configurable to pivotally move the first 

instrument relative to a first axis; 

  a wrist drive assembly housed in the first arm assembly body, the wrist drive 

assembly having a second integrated motor configurable to pivotally move the instrument 

assembly relative a second axis, the second axis different from the first axis; and 
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  a first arm assembly drive assembly housed in the first arm assembly body, the 

first arm assembly drive assembly having a third integrated motor configurable to rotate at least 

the end-effector assembly relative to a third axis, the third axis formed by a center line drawn 

through the first arm assembly body; 

 a first elbow joint portion having a first end section secured to the second end of the first 

arm assembly, a second end section, and a first elongated joint joining the first and second end 

sections of the first elbow joint portion in such a way that the first and second end sections of the 

first elbow joint portion are rotatable around a fourth axis formed by a center line drawn through 

the first elongated joint, the fourth axis orthogonal to the third axis; 

 a second elbow joint portion having a first end section secured to the second end of the 

first elbow joint portion, a second end section secured to a second arm assembly, and a second 

elongated joint joining the first and second end sections of the second elbow joint portion in such 

a way that the first and second end sections of the second elbow joint portion are rotatable 

around a fifth axis formed by a center line drawn through the second elongated joint, the fifth 

axis orthogonal to the fourth axis; and  

the second arm assembly. 

12. The surgical system of claim 11, 

 wherein the instrument assembly further comprises a second instrument; and 

 wherein the first arm assembly further comprises a second instrument drive assembly 

housed in the first arm assembly body, the second instrument drive assembly having a fourth 

integrated motor configurable to pivotally move the second instrument relative to the first axis. 

13. The surgical system of claim 12, wherein the instrument assembly further comprises: 

 a second instrument driven portion configurable to be driven by the fourth integrated 

motor in such a way as to move the second instrument relative to the first axis; and 
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 a second instrument insulative portion providable between the second instrument and the 

second instrument driven portion, the second instrument insulative portion configurable to 

electrically isolate the second instrument from at least the second instrument driven portion when 

the second instrument insulative portion is provided between the second instrument and the 

second instrument driven portion; 

 wherein the second instrument is configurable to receive a second electric current applied 

from an energy source so as to perform the actions of an electrosurgical instrument. 

14. The surgical system of claim 11, wherein the second arm assembly further comprises:  

 an elongated second arm assembly body; 

 a first elbow drive assembly housed in the second arm assembly body, the first elbow 

drive assembly having a fifth integrated motor configurable to drive the first elbow joint portion 

to pivotally move the first arm assembly relative to the second elbow joint portion; and 

 a second elbow drive assembly housed in the second arm assembly body, the second 

elbow drive assembly having a sixth integrated motor configurable to drive the second elbow 

joint portion to pivotally move the first elbow joint portion relative to the second arm assembly. 

15. The surgical system of claim 14, further comprising: 

 a shoulder section at a proximal end of the surgical system; and 

 a shoulder joint assembly, the shoulder joint assembly configured to secure a second end 

of the second arm assembly to the shoulder section, the shoulder joint assembly including a 

serially connected arrangement of: 

  a shoulder pitch joint portion, the shoulder pitch joint portion configurable to 

pivotally move the second arm assembly relative to a sixth axis; and 

  a shoulder sway joint portion, the shoulder sway joint portion configurable to 
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pivotally move the second arm assembly relative to a seventh axis, the seventh axis different 

from the sixth axis. 

16. The surgical system of claim 15, wherein the second arm assembly further comprises: 

 a shoulder pitch drive assembly housed in the second arm assembly body, the shoulder 

pitch drive assembly having a seventh integrated motor configurable to drive the shoulder pitch 

joint portion to pivotally move the second arm assembly relative to the sixth axis; and 

 a shoulder sway drive assembly housed in the second arm assembly body, the shoulder 

sway drive assembly having an eighth integrated motor configurable to drive the shoulder sway 

joint portion to pivotally move the second arm assembly relative to the seventh axis. 

17. The surgical system of claim 15, wherein 

 the shoulder pitch joint portion is configured to pivotally connect the second end of the 

second arm assembly to the shoulder sway joint portion; and 

 the shoulder sway joint portion is configured to pivotally connect the shoulder pitch joint 

portion to the shoulder section. 

18. The surgical system of claim 15, wherein 

 the shoulder sway joint portion is configured to pivotally connect the second end of the 

second arm assembly to the shoulder pitch joint portion; and 

 the shoulder pitch joint portion is configured to pivotally connect the shoulder sway joint 

portion to the shoulder section. 

19. The surgical system of claim 11, wherein one or more of the following apply: 

 the end-effector assembly is securable to and unsecurable from the first arm assembly; 

and/or 

 the first instrument is configurable to secure to and unsecure from the end-effector 

assembly. 
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20. The surgical system of claim 11, wherein the instrument assembly further comprises: 

 a first instrument driven portion configurable to be driven by the first integrated motor in 

such a way as to move the first instrument relative to the first axis; and 

 a first instrument insulative portion providable between the first instrument and the first 

instrument driven portion, the first instrument insulative portion configurable to electrically 

isolate the first instrument from at least the first instrument driven portion when the first 

instrument insulative portion is provided between the first instrument and the first instrument 

driven portion; 

 wherein the first instrument is configurable to receive a first electric current applied from 

an energy source so as to perform the actions of an electrosurgical instrument. 

21. A surgical system for use in performing in vivo surgical procedures, the surgical system 

comprising: 

 an end-effector assembly at a distal end of the surgical system, the end-effector assembly 

having a serially connected arrangement of an instrument assembly and a wrist assembly, the 

instrument assembly having a first instrument for performing a surgical action; 

 a first arm assembly having a first end and a second end opposite to the first end, the first 

end of the first arm assembly securable to the wrist assembly, the first arm assembly having an 

elongated first arm assembly body and: 

  a first instrument drive assembly housed in the first arm assembly body, the first 

instrument drive assembly having a first integrated motor configurable to pivotally move the first 

instrument relative to a first axis; 

  a wrist drive assembly housed in the first arm assembly body, the wrist  drive 

assembly having a second integrated motor configurable to pivotally move the instrument 

assembly relative a second axis, the second axis different from the first axis; and 
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  a first arm assembly drive assembly housed in the first arm assembly body, the 

first arm assembly drive assembly having a third integrated motor configurable to rotate at least 

the end- effector assembly relative to a third axis, the third axis formed by a center line drawn 

through the first arm assembly body; 

 an elbow joint assembly, the elbow joint assembly configured to secure a the second end 

of the first arm assembly to a first end of a second arm assembly, the elbow joint assembly 

including a serially connected arrangement of: 

  a first elbow joint portion having a first end section secured to the second end of 

the first arm assembly, a second end section, and a first elongated joint joining the first and 

second end sections of the first elbow joint portion in such a way that the first and second end 

sections of the first elbow joint portion are rotatable around a fourth axis formed by a center line 

drawn through the first elongated joint, the fourth axis orthogonal to the third axis; and 

  a second elbow joint portion having a first end section secured to the second end 

section of the first elbow joint portion, a second end section secured to the first end of the second 

arm assembly, and a second elongated joint joining the first and second end sections of the 

second elbow joint portion in such a way that the first and second end sections of the second 

elbow joint portion are rotatable around a fifth axis formed by a center line drawn through the 

second elongated joint, the fifth axis orthogonal to the fourth axis; and  

the second arm assembly, the second arm assembly having an elongated second arm 

assembly body and: 

  a first elbow drive assembly housed in the second arm assembly body, the first 

elbow drive assembly having a fourth integrated motor configurable to drive the first elbow joint 

portion to rotate the first end section of the first elbow joint portion around the fourth axis; 

  a second elbow drive assembly housed in the second arm assembly body, the 
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second elbow drive assembly having a fifth integrated motor configurable to drive the second 

elbow joint portion to rotate the first end section of the second elbow joint portion around the 

fifth axis; 

  a shoulder pitch drive assembly housed in the second arm assembly body, the 

shoulder pitch drive assembly having a sixth integrated motor configurable to drive a shoulder 

pitch joint portion to pivotally move the second arm assembly relative to a sixth axis;  and 

  a shoulder sway drive assembly housed in the second arm assembly body, the 

shoulder sway drive assembly having an seventh integrated motor configurable to drive a 

shoulder sway joint portion to pivotally move the second arm assembly relative to a seventh axis, 

the seventh axis different from the sixth axis; 

 a shoulder joint assembly, the shoulder joint assembly configured to secure a second end 

of the second arm assembly to a shoulder section, the shoulder joint assembly including a serially 

connected arrangement of: 

  the shoulder pitch joint portion, the shoulder pitch joint portion configurable to 

pivotally move the second arm assembly relative to the sixth axis; and 

  the shoulder sway joint portion, the shoulder sway joint portion configurable to 

pivotally move the second arm assembly relative to the seventh axis; and 

 the shoulder section at a proximal end of the surgical  system. 

22. The surgical system of claim 21, 

 wherein the instrument assembly further comprises a second instrument; and 

 wherein the first arm assembly comprises a second instrument drive assembly housed in 

the first arm assembly body, the second instrument drive assembly having an eighth integrated 

motor configurable to pivotally move the second instrument relative to the first axis. 
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23. The surgical system of claim 22, wherein the instrument assembly further comprises: 

 a second instrument driven portion configurable to be driven by the eighth integrated 

motor in such a way as to move the second instrument relative to the first axis; and 

 a second instrument insulative portion providable between the second instrument and the 

second instrument driven portion, the second instrument insulative portion configurable to 

electrically isolate the second instrument from at least the second instrument driven portion when 

the second instrument insulative portion; 

 wherein the second instrument is configurable to receive a second electric current applied 

from an energy source so as to perform the actions of an electrosurgical instrument. 

24. The surgical system of claim 21, wherein 

 the first elbow joint portion is configured to pivotally connect the second end of the first 

arm assembly to the second elbow joint portion; and 

 the second elbow joint portion is configured to pivotally connect the first elbow joint 

portion to the first end of the second arm assembly. 

25. The surgical system of claim 21, wherein 

 the shoulder pitch joint portion is configured to pivotally connect the second end of the 

second arm assembly to the shoulder sway joint portion; and 

 the shoulder sway joint portion is configured to pivotally connect the shoulder pitch joint 

portion to the shoulder section. 

26. The surgical system of claim 21, wherein 

 the shoulder sway joint portion is configured to pivotally connect the second end of the 

second arm assembly to the shoulder pitch joint portion; and 

 the shoulder pitch joint portion is configured to pivotally connect the shoulder sway joint 

portion to the shoulder section. 
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27. The surgical system of claim 21, wherein one or more of the following apply: 

 the end-effector assembly is securable to and unsecurable from the first arm assembly; 

 the first instrument is configurable to secure to and unsecure from the end-effector 

assembly; and/or 

 the surgical system further comprises a port assembly, wherein the shoulder section is 

securable to the port assembly. 

28. The surgical system of claim 21, wherein the instrument assembly further comprises: 

 a first instrument driven portion configurable to be driven by the first integrated motor in 

such a way as to move the first instrument relative to the first axis; and 

 a first instrument insulative portion providable between the first instrument and the first 

instrument driven portion, the first instrument insulative portion configurable to electrically 

isolate the first instrument from at least the first instrument driven portion when the first 

instrument insulative portion is provided between the first instrument and the first instrument 

driven portion; 

 wherein the first instrument is configurable to receive a first electric current applied from 

an energy source so as to perform the actions of an electrosurgical  instrument. 

 

 

 

 

 




