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A surgical holder is provided, including a base unit, a first
positioning unit, a second positioning unit, a connecting unit,
a first orientating unit, and a second orientating unit. The first
elastic element, the second elastic element, the plurality of
third elastic elements and the plurality of the fourth elastic
elements balance the surgical holder statically. Further, the
connecting unit, the first and second orientating units are
designed to have RCM points which restrict lateral displace-
ment of the surgical holder on the surgical incision to increase
safety in laparoscopic operations.
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SURGICAL HOLDER

BACKGROUND OF THE INVENTION

[0001]

[0002] The present invention relates to surgical holders,
and, more particularly, to a novel surgical holder applicable to
laparoscopic operations.

[0003] 2. Description of Related Art

[0004] Due to the evolution of medical techniques in non-
invasive and minimally invasive surgical procedures, various
surgical assisting devices that are required for performing
laparoscopic operations emerge vigorously. In laparoscopic
operations, usually the surgeon would require an assistant to
physically hold the laparoscope in order to adjust the required
positions, orientations and angles to smoothly perform the
surgery. Therefore, specific surgical holders for use on lap-
aroscopic operations have been employed to replace the need
for an assistant to hold the laparoscope during surgery, which
not only reduces the necessity of manual power but also
potential risks involved in inappropriate manipulations of the
device/equipment during surgical procedures.

[0005] The surgical holders currently available on the mar-
ket are classified into an initiative type and a passive type. The
initiative-type holder is equipped with a motor for the control
of positions, orientations and angles of the laparoscope.
While the motor-assisted holder provides convenience in
manipulating a laparoscope, it is not only costly to implement
but also the overall structure is cumbersome to operate. The
passive-type holder is to be operated manually by the sur-
geon, and is structurally compact and low-cost while provid-
ing relatively instinctive manipulations as compared to
motor-assisted surgical holders. However, all currently avail-
able passive-type surgical holders on the market require a
mechanical latch connector to perform lock-in and release
motions in order to achieve good control of positions, orien-
tations and angles of the laparoscope as required. In particu-
lar, during surgery the surgeon first needs to adjust a passive-
type surgical holder to the required position, orientation and
angle, and then also requires the step of lock-in motion, or
unlocking the latch connector if any further adjustment of
positions, orientations and angles are required during the
procedures. Naturally such an operational step would bring
great inconvenience to the surgeon in use of the equipment.

[0006] Moreover, most of conventional laparoscopic hold-
ers are designed to use the body of a patient as a supporting
point in order to manipulate the laparoscope freely. However,
using a surgical incision as a supporting point especially in
large-scale rotation is liable to increase the lateral force on the
patient’s abdominal incision which is likely to cause injury or
expand the abdominal incision as a result.

[0007] Therefore, it is highly desirable to propose a novel
surgical holder which does not require a mechanical latch
connector or any drive motor for latching or unlatching
motions in order to position the laparoscopic holder on the
required position, orientation and angle, and also can restrict
the lateral displacement of the abdominal incision and facili-
tate the surgery, thus simplifying operational procedures
while also eliminating the burden of having a conventional
laparoscope placed upon a patient which is likely to cause
injury or expand the abdominal incision due to the expanded
lateral force.

1. Field of the Invention
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SUMMARY OF THE INVENTION

[0008] In view of the drawbacks associated with the prior
techniques, the present invention proposes a surgical holder
which employs a statically balanced mechanism design and
thus does not require a mechanical latch connector or any
drive motor for latching or unlatching motions in order to
position the laparoscopic holder on the required position,
orientation and angle. In addition, the surgical holder is able
to restrict the lateral displacement of the abdominal incision
to facilitate the surgery, simplify the operational procedures
while eliminating the burden of having a conventional lap-
aroscope placed upon a patient, provide greater convenience
in use, and also can be implemented at a low cost.

[0009] To achieve the above and other objectives, the
present invention proposes a surgical holder, comprising: a
base unit having a primary link; a first positioning unit having
one end thereof pivotally connected to the primary link and
having a first elastic element built therein; a second position-
ing unit having one end thereof pivotally connected to the
other end of the first positioning unit and having a second
elastic element built therein; a connecting unit having one end
thereof pivotally connected to the other end of the second
positioning unit and the other end including a first component
having a first shaft hole and a second component having a
second shaft hole, wherein an angle is included between the
first component and the second component such that a shaft
direction of the first shaft hole and a shaft direction of the
second shaft hole intersect at a same point; a first orientating
unit including a first orientation link, a first parallel connect-
ing link set, a third pseudo base and a first supporting link,
wherein the first orientation link has a first shaft rod pivotally
connected to the first shaft hole, one end of the first parallel
connecting link set is pivotally connected to the first orienta-
tion link, the other end of the first parallel connecting link set
is pivotally connected to the third pseudo base and the first
supporting link, and the first orientating unit has a plurality of
third elastic elements built therein; and a second orientating
unit including a second orientation link, a second parallel
connecting link set, a fourth pseudo base and a second sup-
porting link, wherein the second orientation link has a second
shaft rod pivotally connected to the second shaft hole, one end
of the second parallel connecting link set is pivotally con-
nected to the second orientation link the other end of the
second parallel connecting link set is pivotally connected to
the fourth pseudo base and the second supporting link, and the
second orientating unit has a plurality of fourth elastic ele-
ments built therein; wherein the first elastic element, the
second elastic element, the plurality of third elastic elements
and the plurality of the fourth elastic elements balance the
surgical holder statically.

[0010] In an embodiment, the first positioning unit further
comprises a first connecting link, a first auxiliary link and at
least a first pseudo base, one end of the first connecting link
and one end of the first auxiliary link are pivotally connected
to the primary link, two ends of the first pseudo base are
pivotally connected to the first connecting link and the first
auxiliary link, respectively, the first connecting link is parallel
to the first auxiliary link, the first pseudo base is parallel to the
primary link, and a shaft direction of the primary link is
parallel to a gravity direction.

[0011] In an embodiment, two ends of the first elastic ele-
ment are connected to a mass center position of the first
pseudo base and a mass center position of the first auxiliary
link, respectively.
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[0012] In an embodiment, the second positioning unit fur-
ther includes a second connecting link, a second auxiliary link
and at least a second pseudo base, one end of the second
connecting link is pivotally connected to the other end of the
first connecting link, one end of the second auxiliary link is
pivotally connected to the other end of the first connecting
link, two ends of the second pseudo base are pivotally con-
nected to the second connecting link and the second auxiliary
link, respectively, the second connecting link is parallel to the
second auxiliary link, and the second pseudo base is parallel
to the primary link.

[0013] In an embodiment, two ends of the second elastic
element are connected to a mass center position of the second
pseudo base and a mass center position of the second auxil-
iary link, respectively.

[0014] In an embodiment, the surgical holder further com-
prises a plurality of connectors for pivotally connecting with
the primary link, the first connecting link, the first auxiliary
link, the first pseudo base, the second connecting link, the
second auxiliary link, the second pseudo base and the con-
necting unit, wherein the connectors are axially parallel to
each other.

[0015] In an embodiment, the first parallel connecting link
setincludes a plurality of first pivot connectors each having its
shaft direction parallel to each other, the second parallel con-
necting link set includes a plurality of second pivot connec-
tors each having its shaft direction parallel to each other, a first
holding link is disposed at one end of the first supporting link
that is not pivotally connected to the first parallel connecting
link set, a shaft direction of the first holding link is parallel to
ashaft direction ofthe first pivot connectors, a second holding
link is disposed at one end of the second supporting link that
1s not pivotally connected to the second horizontal connecting
link, and a shaft direction of the second holding link is parallel
to a shaft direction of the second pivot connectors.

[0016] In an embodiment, the surgical holder further com-
prises a sheath having a sliding groove formed on a surface
thereof, wherein the first holding link and the second holding
link abut against the sliding groove to slide within the sliding
groove, shaft directions of the sheath, the first shaft hole and
the second shaft hole intersect at one point.

[0017] Inanembodiment, the first elastic element, the sec-
ond elastic element, the third elastic elements and the fourth
elastic elements are springs.

[0018] Inanembodiment, each ofthe third elastic elements
is disposed between the first parallel connecting link set and
a vertical portion of the first orientation link and between the
third pseudo base and the first supporting link, each of the
fourth elastic elements is disposed between the second par-
allel connecting link set and a vertical portion of the second
orientation link and between the fourth pseudo base and the
second supporting link, the third pseudo base is parallel to the
vertical portion of the first orientation link, and the fourth
pseudo base is parallel to the vertical portion of the second
orientation link.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The present invention can be more fully understood
by reading the following detailed description of the preferred
embodiments, with reference made to the accompanying
drawings, wherein:

[0020] FIG. 1 is an overall schematic view of a surgical
holder according to the present invention;
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[0021] FIG. 2 is an exploded view of a base unit, a first
positioning unit, a second positioning unit and a connecting
unit of the surgical holder according to the present invention;
[0022] FIG. 3 isanexploded view of connecting unit, a first
orientating unit, a second orientating unit and a sheath of the
surgical holder according to the present invention;

[0023] FIG. 4 is a schematic installation view of elastic
elements built in the first positioning unit and the second
positioning unit according to the present invention; and
[0024] FIG. 5 is a schematic installation view of elastic
elements built in the first orientating unit according to the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0025] The following illustrative embodiments are pro-
vided to illustrate the disclosure of the present invention,
these and other advantages and effects can be understood by
persons skilled in the art after reading the disclosure of this
specification. Note that the structures, proportions, sizes
depicted in the accompanying figures merely serve to illus-
trate the disclosure of the specification to allow for compre-
hensive reading without a limitation to the implementation or
applications of the present invention, and does not constitute
any substantial technical meaning.

[0026] FIG. 1 is an overall schematic view of a surgical
holder according to the present invention. The surgical holder
includes a base unit 1, a first positioning unit 2, a second
positioning unit 3, a connecting unit 4, a first orientating unit
5, and a second orientating unit 6. The base unit 1 comprises
aprimary link 11 and is adapted to stabilize the gravity of the
surgical holder. The primary link 11 is disposed to be axially
parallel to the direction of gravity horizontally disposed on
the based unit 1. Please refer to FIG. 1 in conjunction with
FIG. 2. The first positioning unit 2 comprises a first connect-
ing link 21, a first auxiliary link 22 and at least a first pseudo
base 23. The second positioning unit 3 comprises a second
connecting link 31, a second auxiliary link 32 and at least a
second pseudo base 33. One end of the first positioning unit 2
is pivotally connected to the primary link 11. One end of the
first connecting link 21 and the first auxiliary link 22 pivotally
connect to the primary link 11 respectively by means of a
connecting component 7, thereby allowing the first connect-
ing link 21 to move with respect to the connecting component
7 pivotally connected to the primary link 11 for position
adjustment and so as the first auxiliary link 22. The first
connecting link 21 and the first auxiliary link 22 have the
same length. The first connecting link 21 and the first auxil-
iary link 22 are spaced apart within a distance to pivotally
connect to the primary link 11, and the distance equals to the
length of the first pseudo base 23. Two ends of the first pseudo
base 23 are pivotally connected to the first connecting link 21
and the first auxiliary link 22 respectively via the connecting
component 7. Because the spacing distance between the first
connecting link 21 and the first auxiliary link 22 equals to the
length of the first pseudo base 23, and also the first connecting
link 21 and the first auxiliary link 22 have the same length, the
position of the first pseudo base 23 pivotally connecting to the
first connecting link 21 and the first auxiliary link 22 allow the
primary link 11, the first connecting link 21, the first auxiliary
link 22 and the first pseudo base 23 to substantially form four
parallel connecting links. Therefore, all the connecting com-
ponents 7 of the first positioning unit 2 are axially parallel to
each other. In other words, the first connecting link 21 is
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parallel to the first auxiliary link 22, and the first pseudo base
23 is parallel to the primary link 11. When the first connecting
link 21 and the first auxiliary link 22 move with respect to the
primary link 11, the first pseudo base 23 will always be
parallel to the primary link 11 regardless of its positions. In
other words, the first pseudo base 23 would only be parallel to
the gravity direction of the surgical holding device when it is
operated.

[0027] One end of the second positioning unit 3 is pivotally
connected to the other end of the first positioning unit 2. One
end of the second connecting link 31 in the second positioning
unit 3 is pivotally connected to one end in the first connecting
link 21 that is not connected to the primary link 11 via the
connecting component 7, and one end of the second auxiliary
link 32 in the second positioning unit 3 is pivotally connected
to one end in the first auxiliary link 22 that is not connected to
the primary link 11. The second connecting link 31 and the
second auxiliary link 32 have the same length, and the length
of the second pseudo base 33 also equals to the first pseudo
base 23. The two ends of the second pseudo base 33 are
respectively connected to the second connecting link 31 and
the second auxiliary link 32 operating effect therebetween.
The second connecting link 31 is parallel to the second aux-
iliary link 32, the second pseudo base 33 is parallel to the
primary link 11 and the first pseudo base 23, and all connect-
ing components 7 in the second positioning unit 3 are axially
parallel to each other, so as the connecting components 7 in
the first positioning unit 2 that are axially parallel to each
other. When the second connecting link 31 and the second
auxiliary link 32 move with respect to the first positioning
unit 2 or the base unit 1, the second pseudo base 33 will
always be parallel to the primary link 11 and the first pseudo
base 23 regardless of'its positions. The second pseudo base 33
would only be parallel to the gravity direction of the surgical
holding device when it is operated.

[0028] The number of the first pseudo base 23 and the
second pseudo base 33 is at least one respectively. In an
embodiment, two first pseudo base 23 and two second pseudo
base 33 are used, a bar 25 is disposed between the two first
pseudo bases 23 for connecting the two first grounding rods
23, and a bar 35 is disposed between the two second pseudo
bases for connecting the two second pseudo bases 33. Note
that the number of the first pseudo bases 23 and the second
grounding rods 33 are not limited as described above.

[0029] The connecting unit 4 is pivotally connected to the
other end of the second positioning unit 3. The third portions
43 of the connecting unit 4 are connected to the second
connecting link 31 and the second auxiliary link 32 via two
connecting components 7. In particular, the third portions 43
of the connecting unit 4 are connected to one end of the
second connecting link 31 that is not connected to the first
connecting link 21 via the connecting component 7, the third
portions 43 of the connecting unit 4 are connected to one end
of the second auxiliary link 32 that is not connected to the first
auxiliary link 22 via the connecting component 7, and the
distance between the two joints that connect to the second
connecting link 31 and the second auxiliary link 32 respec-
tively on the third portion 43 of the connecting unit 4 and the
length of the second pseudo base 33 are equal. Further, all of
the connecting components 7 in the connecting unit 4 are
axially parallel to each other, so are the connecting compo-
nents 7 in the first positioning unit 2 and the second position-
ing unit 3 axially parallel to each other. Therefore, the third
portion 43 of the connecting unit 4, the second pseudo base
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33, the second connecting link 31 and the second auxiliary
link 32 also have the effects of four parallel connecting links.
In other words, the third portion 43 of the connecting unit 4
would only be parallel to the gravity direction of the surgical
holding device when it is operated.

[0030] Summarizing above, the plurality of connecting
components 7 for use in the primary link 11, the first connect-
ing link 21, the first auxiliary link 22, the first pseudo base 23,
the second connecting link 31, the second auxiliary link 32,
the second pseudo base 33 and the connecting unit 4 are all
axially parallel to each other.

[0031] Theend of the connecting unit 4 that is not pivotally
connected to the second positioning unit 3 includes first and
second portions 41, 42, and an included angle 6 between the
first and second portions 41, 42. The third portion 43 is
perpendicular to the first and second portions 41, 42 but is not
limited to this configuration. The first portion 41 has a first
shaft hole 411 that has a first shaft direction 412. The second
portion 42 has a second shaft hole 421 that has a second shaft
direction 422. The first shaft direction 412 of the first shaft
hole 411 and the second shaft direction 422 of the second
shaft hole 421 intersect at one point, i.e., an intersection point
9. Therefore, the angle 6 cannot be equal to 180 degrees and
must be less than 180 degrees so that the first shaft direction
412 and the second shaft direction 422 can intersect at the
intersection point 9.

[0032] Referring to FIGS. 1 and 3 at the same time, the first
orientating unit 5 includes a first orientation link 51, a first
parallel connecting link set 52, a third pseudo base 53 and a
first supporting link 54. The second orientating unit 6
includes a second orientation link 61, a first parallel connect-
ing link set 62, a fourth pseudo base 63 and a second support-
ing link 64. The first orientation link 51, the third pseudo base
53 and the first supporting link 54 collectively constitute the
first orientating unit 5 via a plurality of first connecting mem-
bers 56. The second orientation link 61, the fourth pseudo
base 63 and the second supporting link 64 collectively con-
stitute the second orientating unit 6 via a plurality of second
connecting members 66. The first orientating unit 5 is sub-
stantially symmetrical to the second orientating unit 6.
[0033] The first orientation link 51 of the first orientating
unit 5 includes a first shaft 511 and a first vertical portion 512
that is perpendicular to the first shaft 511 and the first orien-
tation link 51. The first shaft 511 is adapted to pivotally
connect to the first shaft hole 411 of the connecting unit 4.
Therefore, the first orientation link 51 can rotate on the first
shaft direction 412 with respect to the connecting unit 4. The
second orientation link 61 of the second orientating unit 6 also
has a second shaft 611 and a second vertical portion 612 that
is perpendicular to the second shaft 611 and the second ori-
entation link 61. The second shaft 611 is adapted to pivotally
connect to the second shaft hole 421 of the connecting unit 4.
Therefore, the second orientation link 61 can rotate on the
second shaft direction 422 with respect to the connecting unit
4.

[0034] One end of the first parallel connecting link set 52 is
pivotally connected to the first orientation link 51. One end of
the third bar 521 and the third auxiliary link 522 in the first
parallel connecting link set 52 is pivotally connected to the
first orientation link 51 via two first connecting components
56 respectively, while the other end of the third bar 521 and
the third auxiliary link 522 are pivotally connected to the third
pseudo base 53 via two first connecting components 56. The
plurality of first connecting components 56 used for the first
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parallel connecting link set 52 are axially parallel to each
other. The length of the third bar 521 and the third auxiliary
link 522 are equal, and the third bar 521 and the third auxiliary
link 522 are disposed to be parallel to each other, thereby
achieving four parallel bar operating effects between the third
bar 521, the third auxiliary link 522, the first orientation link
51 and the third pseudo base 53. The third pseudo base 53 will
be parallel to the first vertical portion 512 of the first orienta-
tion link 51 in the moving processing. The first supporting
link 54 is pivotally connected to the third auxiliary link 522
and the third pseudo base 53 via a connecting component 56,
and one end of the first supporting link 54 that is not pivotally
connected to the third auxiliary link 522 has a first holding
link 541. The first holding link 541 is connected on the first
supporting link 54, and the shaft direction of the first holding
link 541 is also parallel to the connecting components 56. The
surface of the sheath 8 has a sliding groove 81 formed thereon
and a ring body 83 corresponding to the sliding groove 81.
The ring body 83 is able to slide within the sliding groove 81.
The sliding groove 81 is perpendicular to the sheath shaft
direction 82 in the surface extending direction of the sheath 8.
The first holding link 541 abuts against the sliding groove 81
via the ring body 83 to slide with respect to the sliding groove
81.

[0035] One end of the second parallel connecting link set
62 is pivotally connected to the second orientation link 61.
One end ofthe fourth bar 621 and the fourth auxiliary link 622
in the first parallel connecting link set 62 are pivotally con-
nected to the second orientation link 61 via two second con-
necting components 66 respectively, while the other end of
the fourth bar 621 and the fourth auxiliary link 622 are piv-
otally connected to the fourth pseudo base 63 via two second
connecting components 66. The plurality of second connect-
ing components 66 used for the second parallel connecting
link set 62 are axially parallel to each other. The length of the
fourth bar 621 and the fourth auxiliary link 622 are equal, and
the fourth bar 621 and the fourth auxiliary link 622 are dis-
posed to be parallel to each other, thereby achieving four
parallel bar operating effects between the fourth bar 621, the
fourth auxiliary link 622, the second orientation link 61 and
the fourth pseudo base 63. The fourth pseudo base 63 will be
parallel to the second vertical portion 612 of the second
orientation link 61 in the moving processing. The second
supporting link 64 is pivotally connected to the fourth auxil-
iary link 622 and the fourth pseudo base 63 via a second
connecting component 66, and one end of the second sup-
porting link 64 that is not pivotally connected to the fourth
auxiliary link 622 has a second holding link 641. The second
holding link 641 is connected on the second supporting link
64, and the shaft direction of the second holding link 641 is
also parallel to the connecting components 66. The second
holding link 641 also abuts against the sliding groove 81 of
the sheath 8 to slide within the sliding groove. The sheath 8
has an endoscope installed therein, and because the ring body
83 slides within the sliding groove 81 of the sheath 8, the
endoscope formed therein can rotate perceptively along the
shaft direction 82 of the sheath 8. The ring body 83 is con-
nected to the first holding link 541 and the second holding link
641 respectively, which are pivotally connected to the first
supporting link 54 and the second supporting link 64 respec-
tively, allowing the sheath 8 to move on the connecting unit 4
via the first orientating unit 5 and the second orientating unit
6. The sheath 8 can swing around right-and-left side on the
connecting unit 4 via the first shaft hole 411 and the second
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shaft hole 421 to have a first yaw angle, and can also swing
back and forth to have a second yaw angle. Irrespective of the
angle (swing around or back and forth) of swinging of the
sheath 8, the shaft direction 82 will always intersect at an
intersection point 9 via the first shaft direction 412 of the first
shaft 411 and the second shaft direction 422 of the second
shaft 421. The intersection point 9 is a Remote center-of-
motion, RCM point. Because the sliding groove 81 is perpen-
dicular to the sheath shaft 82 in the surface extending direc-
tion of the sheath 8, when the sheath 8 rotates on the sheath
shaft 82 via the sliding groove 81, the sheath shaft 82 will not
deviate from the intersection point 9. The RCM point is a
spatial fixed point along which the sheath 8 can spin around or
shift to move flatly, which means that the endoscope installed
in the sheath 8 will spin around along the RCM point. In
laparoscopic surgery, if a surgical incision coincides with the
RCM point, the installed endoscope can only rotate along the
surgical incision and move forward in depth, which can pre-
vent the expansion of wounds caused by incidental errors in
lateral displacement of the operating surgeon.

[0036] The first positioning unit 2 and the second position-
ing unit 3 are adapted to avoid the necessity of using any
conventional mechanical latch connector or drive motor for
locking/unlocking motions and thus achieving the static bal-
ance. Referring to FIGS. 2 and 4 at the same time, the first
positioning unit 2 has a first elastic element 24 disposed
therein, while the second positioning unit 3 has a second
elastic element 34 disposed therein. Specifically, the first and
second elastic elements 24, 34 are springs, which can either
be stretch or twist springs and is not limited to the embodi-
ment shown herein. The first elastic element 24 is disposed
between the first pseudo base 23 and the first auxiliary link 22.
Specifically, one end of the first elastic element is connected
to a spot of the first auxiliary link 22, such as a mass center
position, and the other end of the first elastic element 24 is
connected to a spot of the first pseudo base 23, such as a mass
center position thereof. The second elastic element 34 is
disposed between the second pseudo base 33 and the second
auxiliary link 32. Specifically, one end of the second elastic
element 34 is connected to a spot of the second auxiliary link
32, such as a mass center position, and the other end of the
second elastic element 34 is connected to a spot of the second
pseudo base 33, such as a mass center position thereof. In an
embodiment, the mass center of the first pseudo base 23 is at
the position of the bar 25, and the mass center of the second
pseudo base 33 is at the position of the bar 35. In addition, the
first and second elastic elements 24, 34 may also use a spring
with a rope as a simulated spring to become a zero free length
spring but is not limited to this embodiment.

[0037] Theelasticity ofthe first and second elastic elements
24, 34 can be obtained by means of static balance basic
theory. When the surgical holder is required to maintain the
state of static balance under arbitrary configurations, the elas-
ticity of the springs is used to compensate for the changing
variations of the gravity potential so that the overall potential
of the mechanism is constantly maintained under any arbi-
trary configuration as shown in the following formula:

G, y+E=constant

[0038] Gall indicates the overall gravity potential of the
mechanism, E indicates the elasticity potential of the spring.
Ifthe elasticity of the spring is Ks, and the quantity of one end
of the spring connecting to the bar is m, the distance of the
other end of the spring connecting to the bar is h, the length of
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the bar is b, and the distance of the bar mass center to other
end of the bar is a, and the angle is 0, the elastic potential of
the mechanism using x shaft as a standard gravity potential
and the elastic potential of the spring are obtained respec-
tively as follows:

G, y=-mga cos 0
E=Yaks(h?+6>+2hb cos 0)

[0039] To achieve the state of static balance in any condi-
tion, the overall potential of the above two formulas must be
constant to obtain the following formula:

—mga cos O+Yak (B2 +h7)+k bk cos O=const

[0040] Because only the angle 6 will vary in the process of
moving, and in order for the overall potential to remain a
certain value, the total items relating to 0 can be made as zero,
that is:

—mgacost + ksbheosd =0

mga

o

[0041] The elasticity of the spring can be obtained accord-
ing to the above formula.

[0042] Therefore, the first positioning unit 2 and the second
positioning unit 3 can use the first elastic element 24 and the
second elastic element 34 to achieve the state of static balance
in any arbitrary configuration. The first orientating unit 5 and
the second orientating unit 6 can be assisted by the first elastic
element 24 and the second elastic element 34 to enable the
surgical holder to achieve the state of static balance in any
arbitrary configuration.

[0043] Referring to FIGS. 3 and 5 at the same time, FIG. 5
is an installation schematic view of the elastic element in the
first orientating unit 5. The first orientating unit 5 has a plu-
rality of third elastic elements 55 installed therein. In an
embodiment, the number of the third elastic elements 55 is
two, one of which is disposed on the first vertical portion 512
between the first parallel connecting link set 52 and the first
orientation link 51, while the other of which is disposed at a
position between the third pseudo base 53 and the first sup-
porting link 54. Specifically, the two ends of one of the third
elastic elements 55 are connected between the third auxiliary
link 522 and the first vertical portion 512 respectively, and
more specifically, the mass center position of the third auxil-
iary link 522 and the mass center position of the first vertical
portion 512. In another embodiment, the two ends of one of
the third elastic elements 55 may be connected between the
third bar 521 and the first vertical portion 512 respectively,
and more specifically, the mass center position of the third bar
521 and the mass center position of the first vertical portion
512 but is not limited to this disclosure. The two ends of
another third elastic element 55 are respectively connected at
a position between the third pseudo base 53 and the first
supporting link 54. Specifically, the mass center position of
the third pseudo base 53 and the mass center position of the
first supporting link 54. However, the disposal of the third
elastic element 55 is not limited to the mass center position as
disclosed herein. The elasticity of the third elastic element
can be obtained by means of the above static balance basic
theory. In addition, the third elastic elements 55 may also use
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a spring with a rope as a simulated spring to become a zero
free length spring but is not limited to this embodiment.

[0044] The first orientating unit 5 and the second orientat-
ing unit 6 are symmetrical, and the installation of the elastic
elements in the second orientating unit 6 is the same as in the
first orientating unit 5. The configuration of the elastic ele-
ment in the second orientating unit 6 is briefly summarized as
follows. The second orientating unit 6 has a plurality of fourth
elastic elements 65 installed therein. In an embodiment, the
number of the fourth elastic elements is two, one of which is
disposed on the second vertical portion 612 between the
second parallel connecting link set 62 and the second orien-
tation link 61, while the other of which is disposed at a
position between the fourth pseudo base 63 and the second
supporting link 64. Specifically, the two ends of one of the
third elastic elements 65 are connected between the fourth
auxiliary link 622 and the second vertical portion 612 respec-
tively, and more specifically, the mass center position of the
fourth auxiliary link 622 and the mass center position of the
second vertical portion 612. In another embodiment, the two
ends of one of the fourth elastic elements 65 may be con-
nected between the fourth bar 621 and the second vertical
portion 612 respectively, and more specifically, the mass cen-
ter position of the fourth bar 621 and the mass center position
of the second vertical portion 612 but is not limited to this
embodiment. The two ends of another fourth elastic element
65 are respectively connected at a position between the fourth
pseudo base 63 and the second supporting link 64, specifi-
cally, the mass center position of the fourth pseudo base 63
and the mass center position of the second supporting link 64.
However, the disposal of the fourth elastic element 65 is not
limited to the mass center position as disclosed herein. The
elasticity of the fourth elastic element can be obtained by
means of the above static balance basic theory. In addition,
the fourth elastic elements 65 may also use a spring with a
rope as a simulated spring to become a zero free length spring
but is not limited to this embodiment. Therefore, the first
orientating unit 5 and the second orientating unit 6 can both
achieve the state of static balance by using a plurality of third
and fourth elastic elements 55, 65 respectively.

[0045] Summarizing above, the surgical holder according
to the present invention can achieve the static balance by
using a plurality of first, second third and fourth elastic ele-
ments. In addition, the first and second positioning units are
adapted for positioning purposes, and the first and second
orientating units are adapted for orientation purposes. The
separate use of positioning and orientating units facilitates
greater convenience and ease in operating the surgical holder.
In the process of laparoscopic surgery, the first and second
positioning units adapted for positioning purposes can be
used first to move and position the endoscope installed in the
surgical holder on the surgical incision of the patient to coin-
cide the RCM point with the incision. Subsequently the first
and second orientating units adapted for orientation purposes
can then be used to limit and guide the endoscope so that it can
only rotate along the surgical incision and move forward in
depth, which can prevent the expansion of wounds caused by
incidental errors in lateral displacement of the operating sur-
geon. Further, the use of elastic elements also allow the sur-
gical holder to be maintained at the fixed position to facilitate
operation without requiring conventional mechanic locking
connector or any drive motor for locking/unlocking motions.

[0046] It will be understood that the invention may be
embodied in other specific forms without departing from the
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spirit or central characteristics thereof. The present examples
and embodiments, therefore, are to be considered in all
respects as illustrative and not restrictive, and the invention is
not to be limited to the details given herein.

What is claimed is:

1. A surgical holder, comprising:

a base unit having a primary link;

a first positioning unit having one end thereof pivotally
connected to the primary link and having a first elastic
element built therein;

a second positioning unit having one end thereof pivotally
connected to the other end of the first positioning unit
and having a second elastic element built therein;

a connecting unit having one end thereof pivotally con-
nected to the other end of the second positioning unit and
the other end including a first component having a first
shaft hole and a second component having a second shaft
hole, wherein an angle is included between the first
component and the second component such that a shaft
direction of the first shaft hole and a shaft direction of the
second shaft hole intersect at a same point;

a first orientating unit including a first orientation link, a
first parallel connecting link set, a third pseudo base and
a first supporting link, wherein the first orientation link
has a first shaft rod pivotally connected to the first shaft
hole, one end of the first parallel connecting link set is
pivotally connected to the first orientation link, the other
end of the first parallel connecting link set is pivotally
connected to the third pseudo base and the first support-
ing link, and the first orientating unit has a plurality of
third elastic elements built therein; and

a second orientating unit including a second orientation
link, a second parallel connecting link set, a fourth
pseudo base and a second supporting link, wherein the
second orientation link has a second shaft rod pivotally
connected to the second shaft hole, one end of the second
parallel connecting link set is pivotally connected to the
second orientation link the other end of the second par-
allel connecting link set is pivotally connected to the
fourth pseudo base and the second supporting link, and
the second orientating unit has a plurality of fourth elas-
tic elements built therein;

wherein the first elastic element, the second elastic ele-
ment, the plurality of third elastic elements and the plu-
rality of the fourth elastic elements balance the surgical
holder statically.

2. The surgical holder as claimed in claim 1, wherein the
first positioning unit further comprises a first connecting link,
a first auxiliary link and at least a first pseudo base, one end of
the first connecting link and one end of the first auxiliary link
are pivotally connected to the primary link, two ends of the
first pseudo base are pivotally connected to the first connect-
ing link and the first auxiliary link, respectively, the first
connecting link is parallel to the first auxiliary link, the first
pseudo base is parallel to the primary link, and a shaft direc-
tion of the primary link is parallel to a gravity direction.

3. The surgical holder as claimed in claim 2, wherein two
ends of the first elastic element are connected to a mass center
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position of the first pseudo base and a mass center position of
the first auxiliary link, respectively.

4. The surgical holder as claimed in claim 3, wherein the
second positioning unit further includes a second connecting
link, asecond auxiliary link and at least a second pseudo base,
one end of the second connecting link is pivotally connected
to the other end of the first connecting link, one end of the
second auxiliary link is pivotally connected to the other end of
the first connecting link, two ends of the second pseudo base
are pivotally connected to the second connecting link and the
second auxiliary link, respectively, the second connecting
link is parallel to the second auxiliary link, and the second
pseudo base is parallel to the primary link.

5. The surgical holder as claimed in claim 4, wherein two
ends of the second elastic element are connected to a mass
center position of the second pseudo base and a mass center
position of the second auxiliary link, respectively.

6. The surgical holder as claimed in claim 4, further com-
prising a plurality of connectors for pivotally connecting with
the primary link, the first connecting link, the first auxiliary
link, the first pseudo base, the second connecting link, the
second auxiliary link, the second pseudo base and the con-
necting unit, wherein the connectors are axially parallel to
each other.

7. The surgical holder as claimed in claim 1, wherein the
first parallel connecting link set includes a plurality of first
pivot connectors each having its shaft direction parallel to
each other, the second parallel connecting link set includes a
plurality of second pivot connectors each having its shaft
direction parallel to each other, a first holding link is disposed
at one end of the first supporting link that is not pivotally
connected to the first parallel connecting link set, a shaft
direction of the first holding link is parallel to a shaft direction
of the first pivot connectors, a second holding link is disposed
at one end of the second supporting link that is not pivotally
connected to the second horizontal connecting link, and a
shaft direction of the second holding link is parallel to a shaft
direction of the second pivot connectors.

8. The surgical holder as claimed in claim 7, further com-
prising a sheath having a sliding groove formed on a surface
thereof, wherein the first holding link and the second holding
link abut against the sliding groove to slide within the sliding
groove, shaft directions of the sheath, the first shaft hole and
the second shaft hole intersect at one point.

9. The surgical holder as claimed in claim 1, wherein the
first elastic element, the second elastic element, the third
elastic elements and the fourth elastic elements are springs.

10. The surgical holder as claimed in claim 1, wherein each
of the third elastic elements is disposed between the first
parallel connecting link set and a vertical portion of the first
orientation link and between the third pseudo base and the
first supporting link, each of the fourth elastic elements is
disposed between the second parallel connecting link set and
a vertical portion of the second orientation link and between
the fourth pseudo base and the second supporting link, the
third pseudo base is parallel to the vertical portion of the first
orientation link, and the fourth pseudo base is parallel to the
vertical portion of the second orientation link.

* ok %k
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