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(57) ABSTRACT 

An articulating shaft system includes an elongated shaft and 
first and second articulating components. The elongated 
shaft extends along a main axis and has a distal end Surface 
that is not perpendicular to the main axis. The first articu 
lating component is co-axial with the main axis and is 
positioned adjacent to the distal end Surface of the elongated 
shaft and has a proximal end Surface and a distal end Surface 
that are not perpendicular to the main axis. The second 
articulating component is co-axial with the main axis and is 
positioned adjacent to the distal end surface of the first 
articulating component and has a proximal end Surface that 
is not perpendicular to the main axis. Rotating the first 
articulating component around the main axis positions the 
first and second articulating components at an angle relative 
to the main axis. 

20 Claims, 6 Drawing Sheets 

  



US 9,636,178 B2 
Page 2 

(56) References Cited 

U.S. PATENT DOCUMENTS 

2009/O125O19 A1 5/2009 Douglass et al. 
2010/0076461 A1 3/2010 Viola et al. 
2010/0249497 A1* 9, 2010 Peine et al. ................... 600,104 
2011/0230875 A1 9/2011 Walberg et al. 
2012/0116396 A1* 5, 2012 Price et al. ..................... 606/45 

* cited by examiner 



U.S. Patent May 2, 2017 Sheet 1 of 6 US 9,636,178 B2 

132a 

137 

  



U.S. Patent May 2, 2017 Sheet 2 of 6 US 9,636,178 B2 

-----------------4- ret was a rr arr a his NN --- 
: f 
me e e s a r r h; K Her a r N a v e a a -s a r m r Max s s as sers x a r s 

ea assasse Naxantry as www.s rur Near Awarss sax wavnuvikasureyra'nix Nantersee seas 

116 M. 

FIG. 2B 

  



U.S. Patent May 2, 2017 Sheet 3 of 6 US 9,636,178 B2 

132a 

six 120 

  

  



U.S. Patent May 2, 2017 Sheet 4 of 6 US 9,636,178 B2 

  



U.S. Patent May 2, 2017 Sheet 5 of 6 US 9,636,178 B2 

k in v' we Na N r x wa a a rrrr g k h in u wan - a. a 

  



U.S. Patent May 2, 2017 Sheet 6 of 6 US 9,636,178 B2 

  



US 9,636,178 B2 
1. 

SYSTEMAND METHOD FOR AN 
ARTICULATING SHAFT 

CROSS REFERENCE TO RELATED 
CO-PENDING APPLICATIONS 

This application claims the benefit of U.S. provisional 
application Ser. No. 61/567,891 filed on Dec. 7, 2011 and 
entitled SYSTEMAND METHOD FOR AN ARTICULAT 
ING SHAFT which is commonly assigned and the contents 
of which are expressly incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention relates to a system and a method for 
an articulating shaft for a hand held device, and in particular, 
to an articulating multi-segment shaft that includes segments 
having ends that are not perpendicular to the main shaft axis. 

BACKGROUND OF THE INVENTION 

Medical instruments with articulating distal ends are used 
in various Surgical procedures for inserting implants in a 
specific orientation or for accessing and grasping organs in 
a specific direction. Prior art systems usually include distal 
ends that articulate via a cable or an actuator rod system. 
Distal ends may be jaws, cutting blades, plates or rods, 
among others. In most of the prior art systems the articu 
lating distal ends are not held rigid in their angular position. 
This may result in uncontrolled and imprecise movement of 
the implant or abrasion of the tissue or organ being grasped 
or injury of the surrounding tissue. 

Accordingly there is a need for improved methods and 
systems that allow articulation of a distal end of a medical 
instrument while holding the distal end in a rigid position. 

SUMMARY OF THE INVENTION 

The present invention provides an articulating multi 
segment shaft for a hand held device that includes segments 
having ends that are not perpendicular to the shaft main axis. 
The articulating shaft is used to change the orientation of a 
distal end device and to hold the distal end device in a rigid 
position. 

In general, in one aspect, the invention features an articu 
lating shaft system including an elongated shaft and first and 
second articulating components. The elongated shaft 
extends along a main axis and has a distal end Surface that 
is not perpendicular to the main axis. The first articulating 
component is co-axial with the main axis and is positioned 
adjacent to the distal end Surface of the elongated shaft and 
has a proximal end Surface and a distal end Surface that are 
not perpendicular to the main axis. The second articulating 
component is co-axial with the main axis and is positioned 
adjacent to the distal end Surface of the first articulating 
component and has a proximal end Surface that is not 
perpendicular to the main axis. 

Implementations of this aspect of the invention may 
include one or more of the following features. The first 
articulating component is configured to rotate around the 
main axis and the rotation of the first articulating component 
around the main axis positions the first and second articu 
lating components at an angle relative to the main axis. The 
elongated shaft includes an outer tubular component and an 
inner tubular component, and the inner tubular component is 
disposed within the outer tubular component and is config 
ured to rotate around the main axis and to actuate rotational 
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2 
motion of the first articulating component. The outer tubular 
component has a distal end Surface that is not perpendicular 
to the main axis. The proximal end surface of the first 
articulating component is co-planar with the distal end 
surface of the outer tubular component and the distal end 
Surface of the first articulating component is coplanar with 
the proximal end Surface of the second articulating compo 
nent. The outer tubular component further includes first and 
second pins configured to connect the outer tubular compo 
nent with the second articulating component. The second 
articulating component further includes a pin configured to 
align with and engage one of the first and second pins of the 
outer tubular component and thereby to provide a keyed 
joint between the outer tubular component and the second 
articulating component. The second articulating component 
includes first and second protrusions configured to connect 
to a removable distal end assembly. 

In general, in another aspect, the invention features a 
method for articulating a distal end assembly including 
providing an elongated shaft, providing a first articulating 
component and providing a second articulating component. 
The elongated shaft extends along a main axis and has a 
distal end Surface that is not perpendicular to the main axis. 
The first articulating component is co-axial with the main 
axis and is positioned adjacent to the distal end Surface of the 
elongated shaft and has a proximal end Surface and a distal 
end Surface that are not perpendicular to the main axis. The 
second articulating component is co-axial with the main axis 
and is positioned adjacent to the distal end surface of the first 
articulating component and has a proximal end Surface that 
is not perpendicular to the main axis. The method further 
includes attaching a distal end surface of the second articu 
lating component to a distal end assembly and rotating the 
first articulating component around the main axis and 
thereby positioning the first and second articulating compo 
nents and the distal end assembly at an angle relative to the 
main axis. 
Among the advantages of this invention may be one or 

more of the following. The articulating shaft allows the 
distal end device to have controlled angular movement 
relative to the main shaft axis, while maintaining the distal 
end in a rigid position. The outer Surface of the articulating 
shaft is sealed and does not include gaps. 
The details of one or more embodiments of the invention 

are set forth in the accompanying drawings and description 
below. Other features, objects and advantages of the inven 
tion will be apparent from the following description of the 
preferred embodiments, the drawings and from the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Referring to the figures, wherein like numerals represent 
like parts throughout the several views: 

FIG. 1A is a side view of an articulating shaft according 
to this invention; 

FIG. 1B is a bottom view of the articulating shaft of FIG. 
1; 

FIG. 1C is a front end view of the articulating shaft of 
FIG. 1; 

FIG. 2A is a side view of the articulating shaft of FIG. 1 
in the straight orientation; 

FIG. 2B is a side view of the articulating shaft of FIG. 1 
in the articulated orientation; 

FIG. 3A is a side view of the articulating shaft of FIG. 1 
in the articulated orientation; 

FIG. 3B is a bottom view of the articulating shaft of FIG. 
1 in the articulated orientation; 
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FIG. 3C is a front end view of the articulating shaft of 
FIG. 1 in the articulated orientation; 

FIG. 4A is a side view of the first component of the 
articulating shaft of FIG. 1; 

FIG. 4B is a bottom view of the first component of the 
articulating shaft of FIG. 1; 

FIG. 4C is a front end view of the first component of the 
articulating shaft of FIG. 1; 

FIG. 5A is a side view of the second component of the 
articulating shaft of FIG. 1; 

FIG. 5B is a bottom view of the second component of the 
articulating shaft of FIG. 1; 

FIG. 5C is a front end view of the second component of 
the articulating shaft of FIG. 1; 

FIG. 6A is a side view of the third component of the 
articulating shaft of FIG. 1; 

FIG. 6B is a bottom view of the third component of the 
articulating shaft of FIG. 1; and 

FIG. 6C is a front end view of the third component of the 
articulating shaft of FIG. 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention provides an articulating multi 
segment shaft for a hand held device that includes segments 
having ends that are not perpendicular to the shaft main axis. 
The articulating shaft is used to change the orientation of a 
distal end device and to hold the distal end device in a rigid 
position. 

Referring to FIG. 1, articulating shaft 100 includes first 
component 110, second component 120, and third compo 
nent 130. First component 110 is positioned proximal to a 
tool handle (not shown) and includes an outer tubular 
elongated body 112 extending along axis 101 and an inner 
tube 116 disposed within tubular body 112, as shown in FIG. 
4A. Inner tube 116 is used to actuate rotational motion of the 
second component 120 around axis 101 and thereby to 
position third component 130 at an angle 103 relative to axis 
101, as shown in FIG. 2B and will be described below. Outer 
tubular body 112 includes a front distal end 118a and a rear 
proximal end 118b. The front distal end 118a of the outer 
tubular body 112 is cut at an angle 119a relative to axis 101, 
shown in FIG. 4A. Angle 119a is less or more than 90 
degrees, which results in the plane of front distal end 118a 
not being perpendicular to the axis 101. First component 110 
also includes pins 114a, 114b extending from the distal end 
118a, as shown in FIG. 4A. Pins 114a, 114b are used to 
connect first component 110 to third component 130 in a 
certain orientation. 

Second component 120 is placed between first component 
110 and third component 130 along axis 101, as shown in 
FIG. 2A. Second component 120 also includes a tubular 
body 124 that has a diameter equal to the diameter of the 
tubular body 112 of the first component 110, shown in FIG. 
5A and FIG. 1A. Tubular body 124 has a proximal end 122b 
and a distal end 122a that are cut at angles 119b and 129a 
relative to axis 101, as shown in FIG. 5A. Angle 119 b is 
supplementary to angle 119a of the first component 110, so 
that the plane of proximal end 122b aligns with the plane of 
front distal end 118a when the shaft is in the straight 
condition, as shown in FIG. 2A. Proximal end 122b of the 
second component 120 connects to the distal end 116a of 
inner tube 116 at connection point 126. Rotating the inner 
tube 116 around axis 101 rotates the second component 120 
around axis 101. 
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4 
Third component 130 is placed adjacent to second com 

ponent 120 along axis 101, as shown in FIG. 2A. Third 
component 130 also includes a tubular body 134 that has a 
diameter equal to the diameter of the second component 120 
and to the diameter of the first component 110, as shown in 
FIG. 1A and FIG. 6A. Tubular body 134 has a proximal end 
134b and a distal end 134a. Proximal end 134b is cut at an 
angle 129b relative to axis 101, as shown in FIG. 6A. Angle 
129b is supplementary to angle 129a of the second compo 
nent 120, so that end plane 134b aligns with end plane 122a 
when the shaft is in the straight condition, as shown in FIG. 
2A. Distal end 134a has two parallel protrusions 132a, 132b 
extending from end plane 134a and being oriented perpen 
dicular to end plane 134a. A gap 138 resides between 
protrusions 132a, 132b. Protrusions 132a, 132b are used to 
connect to a removable distal end assembly (not shown). 
Protrusions 132a, 132b include openings 137 used to engage 
a pin or a hook of the distal end assembly (not shown). Third 
component 130 also includes a pin 136 extending from the 
proximal end 134b, as shown in FIG. 6A. Pin 136 aligns and 
engages an opening or a slot in pin 114a of first component 
110 in order to provide a keyed joint between the third 
component 130 and the first component 110. This mechani 
cal keying of the first and third components 110, 130 
prevents mating except when they are positioned in a certain 
orientation and allows rotational movement of the third and 
first components 130, 110, respectively. 

In operation, the three components 110, 120, 130 are 
assembled and aligned along axis 101 (straight condition), 
as shown in FIG. 2A. Next, the inner tube 116 is rotated 
relative to the outer tube 110 and thereby the second 
component 120 is rotated around axis 101, while the first and 
third components 110, 130 do not rotate. A rotational motion 
of 180 degrees of the second component 120, rotates the 
proximal end plane 122b of the second component 120 until 
it matches and becomes co-planar with distal end plane 118a 
of the first component 110, as shown in FIG. 2B. This 
motion also rotates distal end plane 122a of the second 
component until it matches and becomes co-planar with 
proximal end plane 134b of the third component 130. 
Overall the 180 degree rotational motion of the second 
component 120 results in placing the third component 130 
along axis 102 which is oriented at an angle 103 relative to 
axis 101, as shown in FIG. 2B (articulated condition). This 
new orientation of the third component 130 places any distal 
end assembly that is attached to the third component at an 
angle 103 relative to the axis 101. 

Several embodiments of the present invention have been 
described. Nevertheless, it will be understood that various 
modifications may be made without departing from the spirit 
and scope of the invention. Accordingly, other embodiments 
are within the scope of the following claims. 
What is claimed is: 
1. An articulating shaft system comprising: 
a straight elongated shaft comprising: 

an outer tubular component having a distal end Surface 
that is not perpendicular to a main axis of the straight 
elongated shaft; and 

an inner tubular component positioned within the outer 
tubular component and being co-axial with the main 
aX1S, 

a first articulating component being co-axial with the 
main axis and positioned adjacent to the distal end 
surface of the outer tubular component, the first articu 
lating component comprising: 
a proximal end Surface that is not perpendicular to the 

main axis; and 
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a distal end Surface that is not perpendicular to the main 
axis; 

wherein the first articulating component is connected to 
the inner tubular component such that rotation of the 
inner tubular component within the outer tubular 
component around the main axis produces rotational 
motion of the first articulating component; and 

a second articulating component being co-axial with the 
main axis and positioned adjacent to the distal end 
Surface of the first articulating component, the second 
articulating component comprising a proximal end Sur 
face that is not perpendicular to the main axis, wherein 
the second articulating component is: 
adapted not to rotate relative to the inner tubular 
component and the outer tubular component when 
the first articulating component is rotated by the 
inner tubular component; and 

adapted to transition via translational motion from 
being co-axial with the main axis when the distal end 
Surface of the first articulating component is co-axial 
with the main axis to not being co-axial with the 
main axis when the distal end surface of the first 
articulating component is not co-axial with the main 
axis; 

wherein the distal end surface of the outer tubular com 
ponent and the proximal end Surface of the first articu 
lating component remain in contact when the first 
articulating component is rotated by the inner tubular 
component; and 

wherein the distal end surface of the first articulating 
component and the proximal end surface of the second 
articulating component remain in contact when the first 
articulating component is rotated by the inner tubular 
component. 

2. The system of claim 1, wherein rotation of the first 
articulating component around the main axis positions the 
first articulating component and the second articulating 
component at an angle relative to the main axis. 

3. The system of claim 2, wherein the system is config 
ured to hold rigidly the second articulating component at the 
angle relative to the main axis. 

4. The system of claim 1, wherein: 
the proximal end Surface of the first articulating compo 

nent is co-planar with the distal end surface of the outer 
tubular component; and 

the distal end Surface of the first articulating component is 
co-planar with the proximal end Surface of the second 
articulating component. 

5. The system of claim 1, wherein the outer tubular 
component further comprises at least one pin configured to 
connect the outer tubular component with the second articu 
lating component. 

6. The system of claim 5, wherein the second articulating 
component further comprises at least one pin configured to 
engage the at least one pin of the outer tubular component 
so as to provide a keyed joint between the outer tubular 
component and the second articulating component that pre 
vents rotation of the second articulating component relative 
to the outer tubular component. 

7. The system of claim 1, wherein the second articulating 
component is further configured to connect to a removable 
distal end assembly. 

8. The system of claim 7, wherein the second articulating 
component further comprises two opposing protrusions con 
figured to provide the connection to the removable distal end 
assembly. 
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6 
9. The system of claim 8, wherein each of the two 

opposing protrusions includes at least one opening defined 
therein. 

10. The system of claim 1, wherein an outer surface of the 
system is sealed Such that it does not include any gaps. 

11. The system of claim 1, wherein the outer tubular 
member, the first articulating component, and the second 
articulating component are of equal outer diameter. 

12. A medical device comprising the system of claim 1. 
13. The medical device of claim 12, wherein the medical 

device is a hand-held medical device. 
14. The medical device of claim 12, wherein the straight 

elongated shaft is positioned proximal to a handle of the 
medical device. 

15. A method for articulating a distal end assembly, the 
method comprising: 

providing a straight elongated shaft comprising: 
an outer tubular component having a distal end Surface 

that is not perpendicular to a main axis of the straight 
elongated shaft; and 

an inner tubular component positioned within the outer 
tubular component and being co-axial with the main 
axis; 

providing a first articulating component being co-axial 
with the main axis and positioned adjacent to the distal 
end surface of the outer tubular component, the first 
articulating component comprising: 
a proximal end Surface that is not perpendicular to the 

main axis; and 
a distal end Surface that is not perpendicular to the main 

axis; 
wherein the first articulating component is connected to 

the inner tubular component such that rotation of the 
inner tubular component within the outer tubular 
component around the main axis produces rotational 
motion of the first articulating component; 

providing a second articulating component being co-axial 
with the main axis and positioned adjacent to the distal 
end Surface of the first articulating component, the 
second articulating component comprising a proximal 
end Surface that is not perpendicular to the main axis; 

attaching a distal end Surface of the second articulating 
component to a distal end assembly; and 

rotating the first articulating component around the main 
axis such that the first articulating component, the 
second articulating component, and the distal end 
assembly are positioned at an angle relative to the main 
axis, wherein the second articulating component is: 
adapted not to rotate relative to the inner tubular 
component and the outer tubular component when 
the first articulating component is rotated by the 
inner tubular component; and 

adapted to transition via translational motion from 
being co-axial with the main axis when the distal end 
Surface of the first articulating component is co-axial 
with the main axis to not being co-axial with the 
main axis when the distal end surface of the first 
articulating component is not co-axial with the main 
axis; 

wherein the distal end surface of the outer tubular com 
ponent and the proximal end Surface of the first articu 
lating component remain in contact when the first 
articulating component is rotated by the inner tubular 
component; and 

wherein the distal end surface of the first articulating 
component and the proximal end Surface of the second 
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articulating component remain in contact when the first 
articulating component is rotated by the inner tubular 
component. 

16. The method of claim 15, wherein the outer tubular 
component further comprises at least one pin configured to 5 
connect the outer tubular component with the second articu 
lating component. 

17. The method of claim 16, wherein the second articu 
lating component further comprises at least one pin config 
ured to engage the at least one pin of the outer tubular 10 
component so as to provide a keyed joint between the outer 
tubular component and the second articulating component 
that prevents rotation of the second articulating component 
relative to the outer tubular component. 

18. The method of claim 15, wherein the second articu- 15 
lating component further comprises two opposing protru 
sions configured to provide the connection to the distal end 
assembly. 

19. The method of claim 15, wherein: 
the proximal end Surface of the first articulating compo- 20 

nent is co-planar with the distal end surface of the outer 
tubular component; and 

the distal end Surface of the first articulating component is 
co-planar with the proximal end Surface of the second 
articulating component. 25 

20. The method of claim 15, wherein the first articulating 
component, the second articulating component, and the 
distal end assembly are configured to be held rigidly at the 
angle relative to the main axis. 

k k k k k 30 


