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Description

Medical pendant lifting system

The present application claims the priorities of Chinese patent application No.
201310333198.0 filed on August 2, 2013 and Chinese patent application No.
201410339398.1 filed on July 16, 2014, each of which is incorporated herein by

reference in its entirety.

Technical Field
The present invention relates to the technical field of medical equipment, and

more particularly to a medical pendant lifting system.

Background Art

Medical pendant system is indispensable medical equipment used in operating
rooms, intensive care units and the like in modern hospitals. A medical pendant
lifting system is an important part of a medical pendant.

The existing medical pendant lifting systems mainly have the defects of being
inconvenient in wiring and pipe arrangement and having an insufficient lifting

height.

Summary of the invention

An objective of the present invention is to overcome the above defects of the
existing medical pendant lifting systems and provide a medical pendant lifting
system which is convenient in wiring and pipe arrangement and has a large lifting
height.

The above objective of the present invention is achieved by means of a
medical pendant lifting system. Said medical pendant lifting system comprises a

main frame, a driving device, a transmission device, a main body component, a first
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connecting rod, a second connecting rod, a third connecting rod, and a connecting
head, wherein said main frame is fixed to a base; said driving device drives said
main body component and third connecting rod via said transmission device; said
transmission device comprises an input component and an output component; said
connecting head is fixed to a medical pendant body;

said driving device is connected to said main frame by a first rotating shaft;

said main body component is connected to said main frame by a third rotating
shaft; said main body component is connected to the output component of said
transmission device by a second rotating shaft; said main body component is
connected to said connecting head by a fifth rotating shaft; said main body
component is connected to said second connecting rod by a sixth rotating shaft;

said third connecting rod is connected to said main frame by a fourth rotating
shaft; said third connecting rod is connected to said second connecting rod by a
seventh rotating shaft;

said first connecting rod is connected to said second connecting rod by a ninth
rotating shaft; said first connecting rod is connected to said connecting head by an
eighth rotating shaft; and

said first, second, third, fourth, fifth, sixth, seventh, eighth and ninth rotating
shafts are parallel to each other, and when viewing from a section vertically passing
through said first to ninth rotating shafts, said third, fourth, sixth, and seventh
rotating shafts forming a first parallelogram, and said fifth, sixth, eighth, and ninth
rotating shafts forming a second parallelogram.

According to the technical solution described above, the medical pendant
lifting system of the present invention has the beneficial technical effects of being
convenient in wiring and pipe arrangement and having a large lifting height.

The medical pendant lifting system of the present invention can also have the
beneficial technical effects of modularizing the components thereof, improving the
threading capacity, reducing the power consumption, decreasing the projected area,
simplifying the structure of the product, and improving the load capacity.

Preferably, said driving device is an electric motor.

According to the technical solution described above, the medical pendant



10

15

20

25

30

lifting system of the present invention has the beneficial technical effects of
effectively reducing the power consumption, simplifying the structure of the
product and improving the load capacity by choosing a suitable driving device.

Preferably, said transmission device is a screw-nut transmission device, i.e.,
the input component of said transmission device is a screw, and the output
component of said transmission device is a nut.

According to the technical solution described above, the medical pendant
lifting system of the present invention has the beneficial technical effect of
conveniently and effectively moving the main body component and the third
connecting rod up and down by choosing a suitable transmission device.

Preferably, said medical pendant lifting system further comprises a
decelerating device arranged between said driving device and said transmission
device.

According to the technical solution described above, the medical pendant
lifting system of the present invention has the beneficial technical effect of reducing
the output of the driving device so as to stabilize the up-and-down motion of the
connecting head.

Preferably, said main body component comprises a front engaging block, a
hollow beam, a first rear engaging block and a second rear engaging block, wherein
said front engaging block is arranged at the front side of said hollow beam and
connected to said main frame by the third rotating shaft and connected to the output
component of said transmission device by the second rotating shaft; said first rear
engaging block is arranged at the upper rear side of said hollow beam and
connected to said second connecting rod by the sixth rotating shaft; and said second
rear engaging block is arranged at the lower rear side of said hollow beam and
connected to said connecting head by the fifth rotating shaft.

According to the technical solution described above, the medical pendant
lifting system of the present invention has the beneficial technical effects of
effectively facilitating the wiring and pipe arrangement and improving the lifting
height by choosing a suitable design of the main body component.

Preferably, said medical pendant lifting system further comprises a level
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adjusting device for adjusting a lower surface of said connecting head to a level
position, and said level adjusting device is arranged between said main body
component and said sixth rotating shaft.

According to the technical solution described above, the medical pendant
lifting system of the present invention has the beneficial technical effect of simply
and rapidly adjusting the level of the lower surface of the connecting head.

Preferably, said first connecting rod, second connecting rod and third
connecting rod all comprise paired connecting rods.

According to the technical solution described above, the medical pendant
lifting system of the present invention has the beneficial technical effect of making
the whole connecting rod structure and the whole medical pendant lifting system
more stable.

Preferably, said medical pendant lifting system further comprises an electric
motor supporting block, to which said electric motor is fixed and which is
connected to said main frame by the first rotating shaft.

According to the technical solution described above, the medical pendant
lifting system of the present invention has the beneficial technical effect of
mounting the electric motor more stably.

Preferably, said medical pendant lifting system further comprises a travel
switch bracket fixed to said electric motor supporting block and provided with an
upper travel switch and a lower travel switch.

According to the technical solution described above, the medical pendant
lifting system of the present invention has the beneficial technical effect of limiting
the up-and-down travel of the nut so as to control the moving distance of the
medical pendant lifting system, i.e., the lifting height of the connecting head.

Preferably, said screw is a ball screw.

According to the technical solution described above, the medical pendant
lifting system of the present invention has the beneficial technical effect of

effectively reducing the frictional resistance between the screw and the nut.

Brief description of the drawings
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Fig. 1 shows a perspective schematic diagram in a first view of a medical
pendant lifting system of the present invention.

Fig. 2 shows a perspective schematic diagram in a second view of a medical
pendant lifting system of the present invention.

Fig. 3 shows a perspective schematic diagram in a third view of a medical
pendant lifting system of the present invention.

Fig. 4 shows a schematic diagram of a front side partial structure of a medical
pendant lifting system of the present invention.

Fig. 5 shows a schematic diagram of a rear side partial structure of a medical
pendant lifting system of the present invention.

Fig. 6 shows a schematic diagram of a medical pendant lifting system of the
present invention, when the connecting head is located at the highest point.

Fig. 7 shows a schematic diagram of a medical pendant lifting system of the

present invention, when the connecting head is located at the lowest point.

List for reference numerals:
1. Main frame;

2. Driving device;

3. Transmission device;

4. Main body component;
5. Connecting head;

6. Decelerating device;

7. Level adjusting device;
11. First connecting rod;
12. Second connecting rod;
13. Third connecting rod;
21. Electric motor;

22. Electric motor supporting block;
23. Travel switch bracket;
24. Upper travel switch;

25. Lower travel switch;
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31. Screw;

32. Nut;

41. Front engaging block;

42. Hollow beam;

43. First rear engaging block;
44. Second rear engaging block;
100. Medical pendant lifting system;
S1. First rotating shaft;

S2. Second rotating shaft;

S3. Third rotating shaft;

S4. Fourth rotating shaft;

S5. Fifth rotating shaft;

S6. Sixth rotating shaft;

S7. Seventh rotating shaft;

S8. Eighth rotating shaft;

S9. Ninth rotating shaft.

Detailed description

The present invention is further described in connection with drawings and
particular embodiments as follows and is elaborated in more detail in the following
description in order to be fully understood, but it is apparent that the present
invention can be implemented in many other ways different from those described
herein; generalization and deduction can be made by a person skilled in the art
without departing from the connotation of the invention according to practical
application, and therefore the scope of protection of the present invention should not
be limited by the specific content of embodiments of the present invention herein.

Fig. 1 shows a perspective schematic diagram in a first view of a medical
pendant lifting system of the present invention. Fig. 2 shows a perspective
schematic diagram in a second view of a medical pendant lifting system of the
present invention. Fig. 3 shows a perspective schematic diagram in a third view of a

medical pendant lifting system of the present invention. Fig. 4 shows a schematic
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diagram of a front side partial structure of a medical pendant lifting system of the
present invention. Fig. 5 shows a schematic diagram of a rear side partial structure
of a medical pendant lifting system of the present invention. Fig. 6 shows a
schematic diagram of a medical pendant lifting system of the present invention,
when the connecting head is located at the highest point. Fig. 7 shows a schematic
diagram of a medical pendant lifting system of the present invention, when the
connecting head is located at the lowest point.

A medical pendant lifting system 100 of the present invention comprises a
main frame 1, a driving device 2, a transmission device 3, a main body component
4, a first connecting rod 11, a second connecting rod 12, a third connecting rod 13
and a connecting head 5, wherein the main frame 1 is fixed to a base (not shown);
the driving device 2 drives the main body component 4 and the third connecting rod
13 via the transmission device 3; the transmission device 3 comprises an input
component and an output component; and the connecting head 5 is fixed to the
medical pendant body (not shown).

The base can be any seat part for fixing the main frame. Preferably, the base
can be, for example, a top structure in the mounting space of the medical pendant
lifting system, such as the ceiling of an operating room or an intensive care unit in a
hospital. Preferably, the base also can be, for example, a lower end of an upper arm
mounted on the top structure of the room, e.g., on the ceiling. Preferably, the main
frame 1 is fixed to the base by means of, for example, anchor plates and screws.

The driving device 2 is connected to the main frame 1 by a first rotating shaft
S1. Therefore, the driving device 2 can rotate about the first rotating shaft S1.

The main body component 4 is connected to the main frame 1 by a third
rotating shaft S3, the main body component 4 is connected to the output component
of the transmission device 3 by a second rotating shaft S2, the main body
component 4 is connected to the connecting head 5 by a fifth rotating shaft S5, and
the main body component 4 is connected to the second connecting rod 12 by a sixth
rotating shaft S6.

Therefore, the main body component 4 can rotate about the third rotating shaft

S3, the output component of the transmission device 3 can rotate about the second
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rotating shaft S2, the connecting head 5 can rotate about the fifth rotating shaft S5,
and the second connecting rod 12 can rotate about the sixth rotating shaft S6.

The third connecting rod 13 is connected to the main frame 1 by a fourth
rotating shaft S4, and the third connecting rod 13 is connected to the second
connecting rod 12 by a seventh rotating shaft S7.

Therefore, the third connecting rod 13 can rotate about the fourth rotating shaft
S4, and the second connecting rod 12 and the third connecting rod 13 can rotate
about the seventh rotating shaft S7.

The first connecting rod 11 is connected to the second connecting rod 12 by
the ninth rotating shaft S9, and the first connecting rod 11 is connected to the
connecting head 5 by the eighth rotating shaft S8.

Therefore, first connecting rod 11 and the second connecting rod 12 can rotate
about the ninth rotating shaft S9, and the first connecting rod 11 and the connecting
head 5 can rotate about the eighth rotating shaft S8.

The first rotating shaft S1, the second rotating shaft S2, the third rotating shaft
S3, the fourth rotating shaft S4, the fifth rotating shaft S5, the sixth rotating shaft
S6, the seventh rotating shaft S7, the eighth rotating shaft S8, and the ninth rotating
shaft S9 are parallel to each other, and when viewing from a section vertically
passing through the first to ninth rotating shafts S1-S9, the third rotating shaft S3,
the fourth rotating shaft S4, the sixth rotating shaft S6, and the seventh rotating
shaft S7 form a first parallelogram, and the fifth rotating shaft S5, the sixth rotating
shaft S6, the eighth rotating shaft S8, and the ninth rotating shaft S9 form a second
parallelogram.

That is to say, when viewing from the section vertically passing through the
first to ninth rotating shafts S1-S9 (e.g., see Figs. 6 and 7), the first to ninth rotating
shafts S1-S9 are in the form of dots or round dots in the cross-sectional view, the
third rotating shaft S3, the fourth rotating shaft S4, the sixth rotating shaft S6, and
the seventh rotating shaft S7 form the four vertexes of the first parallelogram, and
the fifth rotating shaft S5, the sixth rotating shaft S6, the eighth rotating shaft S8,
and the ninth rotating shaft S9 form the four vertexes of the second parallelogram.

Therefore, the whole medical pendant lifting system forms a
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double-parallelogram structure. The driving device 2 drives a driving component 4
via the transmission device 3, i.e., drives one side of the first parallelogram (the side
formed by the third rotating shaft S3 and the sixth rotating shaft S6), so as to finally
drive one side of the second parallelogram (the side formed by the fifth rotating
shaft S5 and the eighth rotating shaft S8) and keep the side to be at the same angle
as the level line, i.e., to keep the lower surface of the connecting head 5 at the level.

Thus, the medical pendant lifting system of the present invention has the
beneficial technical effects of being convenient in wiring and pipe arrangement,
having a large lifting height, modularizing the components thereof, improving the
threading capacity, reducing the power consumption, decreasing the projected area,
simplifying the structure of the product, and improving the load capacity.

It should be noted that the expressions such as "upper”, "lower", "front",
"rear", "left", and "right" used herein are exemplary directions defined only for
facilitating the description of the present invention. For example, as shown in Figs.
6 and 7, the upper side direction of the paper plane is "upper”, the lower side
direction of the paper plane is "lower", the left side direction of the paper plane is
“front”, and the right side direction of the paper plane is "rear". Of course, on the
basis of the present invention, a person skilled in the art would be able to
understand that the directions such as "upper", "lower", "front", "rear", "left", and
"right" can be defined in other ways, which also fall within the scope of protection
of the present invention.

Preferably, the driving device 2 is an electric motor 21.

Certainly, a person skilled in the art should understand that other driving
devices, e.g., a hydraulic driving device, can also be used, so long as it can drive the
medical pendant lifting system. Such variations also fall into the protection scope of
the present invention.

Preferably, the transmission device 3 is a screw-nut transmission device. That
is to say, the input component of the transmission device 3 is a screw 31, and the
output component of the transmission device 3 is a nut 32. Preferably, the screw 31
is a ball screw.

In the preferable embodiment, the outer side of the nut 32 is fixed to a front
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engaging block 41 by the second rotating shaft S2, and the nut 32 can rotate about
the second rotating shaft S2. The inner side of the nut 32 cooperates with the screw
31, and when a power source drives the electric motor 21 and the decelerating
device 6 to drive the nut 32 via the screw 31, the nut 32 moves up and down along
the screw 31 and thus drives the main body component 4 to rotate about the third
rotating shaft S3, so as to achieve the purpose of raising and lowering the same.

Certainly, a person skilled in the art should understand that the other
transmission device, e.g., a gear plate-gear transmission device, can also be used, so
long as it can transform the motion from one form (e.g., rotation) to another form
(e.g., translation). Such variations also fall into the protection scope of the present
invention.

Preferably, the medical pendant lifting system 100 further comprises a
decelerating device 6, and the decelerating device 6 is arranged between the driving
device 2 and the transmission device 3. Preferably, the decelerating device 6 is, for
example, a reduction box.

Preferably, the main body component 4 can comprise a front engaging block
41, a hollow beam 42, a first rear engaging block 43 and a second rear engaging
block 44, wherein the front engaging block 41 is arranged at the front side of the
hollow beam 42 and connected to the main frame 1 by the third rotating shaft S3
and to the output component of the transmission device 3 by the second rotating
shaft S2; the first rear engaging block 43 is arranged at the upper rear side of the
hollow beam 42 and connected to the second connecting rod 12 by the sixth rotating
shaft S6; and the second rear engaging block 44 is arranged at the lower rear side of
the hollow beam 42 and connected to the connecting head 5 by the fifth rotating
shaft SS5.

Preferably, the medical pendant lifting system 100 further comprises a level
adjusting device 7 for adjusting the lower surface of the connecting head 5 to a level
position, and the level adjusting device 7 is arranged between the main body
component 4 and the sixth rotating shaft S6.

Preferably, the level adjusting device 7 is arranged so that the adjusting

member 1s pushed by three set screws, fastened by two screws after it is in position,

10
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and finally reinforced and fixed at the upper end surface thereof by three screws.

Certainly, on the basis of the present invention, a person skilled in the art
should understand that the number of the screws used in the level adjusting device
of the present invention is not limited to two or three, and other numbers such as
one, four ...... can also be used. Various numbers of the screws fall within the scope
of protection of the present invention, so long as they can achieve the effective
adjustment of the level position of the lower surface of the connecting head.

Preferably, the first connecting rod 11, the second connecting rod 12, and the
third connecting rod 13 all comprise paired connecting rods. That is to say, the first
connecting rod 11 can comprise paired first connecting rods, e.g., as shown in Fig.
5, respectively arranged at the left and right sides in the figure; the second
connecting rod 12 can comprise paired second connecting rods, e.g., as shown in
Fig. 5, respectively arranged at the left and right sides in the figure; and the third
connecting rod 13 can comprise paired third connecting rods, e.g., as shown in Fig.
5, respectively arranged at the left and right sides in the figure.

Preferably, the medical pendant lifting system 100 further comprises an
electric motor supporting block 22, the electric motor 21 is fixed to the electric
motor supporting block 22, and the electric motor supporting block 22 is connected
to the main frame 1 by the first rotating shaft S1.

Preferably, the medical pendant lifting system 100 further comprises a travel
switch bracket 23 fixed to the electric motor supporting block 22, and the travel
switch bracket is provided with an upper travel switch 24 and a lower travel switch
25.

That is to say, the moving range of the nut 32 is defined by the upper travel
switch 24 and the lower travel switch 25 and is located between the upper travel
switch 24 and the lower travel switch 25.

As shown in Figs. 6 and 7, the medical pendant lifting system 100 of the
present invention operates in such a way that the power source drives the electric
motor 21 and the decelerating device 6 to drive the nut 32 via the screw 31, so that
the hollow beam 42 swings up and down about the third rotating shaft S3 on the

main frame 1. At the same time, the third connecting rod 13 moves up and down

11
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along with the hollow beam 42 in parallel and about the first rotating shaft S1 on the
main frame 1, so as to drive the second connecting rod 12 to drive the motion of the
first connecting rod 11 to finally ensure that the connecting head 5, under the
combined action of the fifth rotating shaft S5 and the eighth rotating shaft S8,
moves up and down along with the hollow beam 42 while keeping the lower surface
at the level position.

When the nut 32 is driven by the electric motor 21 and reaches the upper travel
switch 24, the connecting head 5 is located at the lowest point, as shown in Fig. 7.
When the nut 32 is driven by the electric motor 21 and reaches the lower travel
switch 25, the connecting head is located at the highest point, as shown in Fig. 6.

The present invention has been described by way of example above in
connection with the figures, although the specific implementations of the present
invention are not limited to the above embodiments. Various modifications or
variations can be made by a person skilled in the art without departing from the
technical concept of the present invention, and such modifications or variations of

course fall within the protection scope of the present invention.
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Claims

I. A medical pendant lifting system, characterized in that said medical
pendant lifting system comprises a main frame, a driving device, a transmission
device, a main body component, a first connecting rod, a second connecting rod, a
third connecting rod, and a connecting head, wherein said main frame is fixed to a
base; said driving device drives said main body component and third connecting rod
via said transmission device; said transmission device comprises an input
component and an output component; said connecting head is fixed to a medical
pendant body;

said driving device is connected to said main frame by a first rotating shaft;

said main body component is connected to said main frame by a third rotating
shaft; said main body component is connected to the output component of said
transmission device by a second rotating shaft; said main body component is
connected to said connecting head by a fifth rotating shaft; said main body
component is connected to said second connecting rod by a sixth rotating shaft;

said third connecting rod is connected to said main frame by a fourth rotating
shaft; said third connecting rod is connected to said second connecting rod by a
seventh rotating shaft;

said first connecting rod is connected to said second connecting rod by a ninth
rotating shaft; said first connecting rod is connected to said connecting head by an
eighth rotating shaft;

said first, second, third, fourth, fifth, sixth, seventh, eighth and ninth rotating
shafts are parallel to each other, and when viewing from a section vertically passing
through said first to ninth rotating shafts, said third, fourth, sixth, and seventh
rotating shafts form a first parallelogram, and said fifth, sixth, eighth, and ninth

rotating shafts form a second parallelogram.

2. The medical pendant lifting system of claim 1, wherein said driving

device is an electric motor.

13
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3. The medical pendant lifting system of claim 2, wherein said transmission
device is a screw-nut transmission device, i.e., the input component of said
transmission device is a screw, and the output component of said transmission

device is a nut.

4. The medical pendant lifting system of claim 1, wherein said medical
pendant lifting system further comprises a decelerating device arranged between

said driving device and said transmission device.

5. The medical pendant lifting system of claim 1, wherein said main body
component comprises a front engaging block, a hollow beam, a first rear engaging
block and a second rear engaging block, wherein said front engaging block is
arranged at the front side of said hollow beam and connected to said main frame by
the third rotating shaft and connected to the output component of said transmission
device by the second rotating shaft; said first rear engaging block is arranged at the
upper rear side of said hollow beam and connected to said second connecting rod by
the sixth rotating shaft; and said second rear engaging block is arranged at the lower
rear side of said hollow beam and connected to said connecting head by the fifth

rotating shaft.

6. The medical pendant lifting system of claim 1, wherein said medical
pendant lifting system further comprises a level adjusting device for adjusting a
lower surface of said connecting head to a level position, and said level adjusting

device is arranged between said main body component and said sixth rotating shaft.

7. The medical pendant lifting system of claim 1, wherein said first
connecting rod, second connecting rod and third connecting rod all comprise paired

connecting rods.

8. The medical pendant lifting system of claim 3, wherein said medical

14
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pendant lifting system further comprises an electric motor supporting block, to
which said electric motor is fixed and which is connected to said main frame by the

first rotating shaft.

9. The medical pendant lifting system of claim 8, wherein said medical
pendant lifting system further comprises a travel switch bracket fixed to said
electric motor supporting block and provided with an upper travel switch and a

lower travel switch.

10. The medical pendant lifting system of claim 3, wherein said screw is a

ball screw.
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