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(54) PIVOTAL SUSPENDED MONORAIL MULTI-TURNOUT SYSTEM AND AUXILIARY SWITCH

DEVICE

(57)  An auxiliary switching device of pivot-type sus-
pended monorail multi-way turnout system. The auxiliary
switching device includes: a first driving member (12), a
bracket (21), a slide block (23), a slide rail (13), a second
driving member (22) and a switching push head (24). An
action end of the first driving member (12) is connected to
the bracket (21) to drive the bracket (21) to move back
and forth along a first axial direction. The slide block (23)
is disposed on the bracket (21), and the slide block (23) is
slidably connected onto the slide rail (13), so that the slide
block (23) moves along the first axial direction. The
second driving member (22) is disposed on the bracket
(21). The switching push head (24) is connected to an
action end of the second driving member (22), and is
driven by the second driving member (22) to move along
a second axial direction. The provided auxiliary switching
device of pivot-type suspended monorail multi-way turn-
out system and can effectively improve efficiency, accu-
racy and reliability of switching operations. A pivot-type
suspended monorail multi-way turnout system is also

provided.

FIG. 1

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 470 871 A1 2

Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the priority to the Chi-
nese patent application No. 202210082451.9 filed on
January 24, 2022 and entitled "Pivot-type suspended
monorail multi-way turnout system and auxiliary switch-
ing device", the disclosure of which is hereby incorpo-
rated by reference in its entirety.

TECHNICAL FIELD

[0002] The disclosure relates to the technical field of
suspended monorail traffic, and particularly to a pivot-
type suspended monorail multi-way turnout system and
an auxiliary switching device.

BACKGROUND

[0003] In current multi-way turnout systems of sus-
pended monorail traffic, a driving mechanism is usually
disposed on aturnoutbeamtodriveitto deflectand butta
branch track beam. However, existing turnout beams,
due to a heavy structure thereof, require a large power to
be switched, have a long switching time, large control
difficulty of precision of switching and alignment, and
poor reliability.

SUMMARY

[0004] The disclosure provides a pivot-type sus-
pended monorail multi-way turnout system and an aux-
iliary switching device, which solve technical problems
that multi-way turnout systems of suspended monorail
traffic in the related art have a time-consuming switching
operation and have a poor accuracy and reliability.
[0005] In one aspect of the disclosure, an auxiliary
switching device is provided for a pivot-type suspended
monorail multi-way switch system, including: a first driv-
ing member, a bracket, a slide block, a slide rail, a second
driving member and a switching push head. An action
end of the first driving member is connected to the bracket
to drive the bracket to move back and forth along a first
axial direction. The slide block is disposed on the bracket,
and the slide block is slidably connected onto the slide
rail, so that the slide block moves along the first axial
direction. The second driving member is disposed on the
bracket. The switching push head is connected to an
action end of the second driving member, and is driven by
the second driving member to move along a second axial
direction.

[0006] Insome embodiments, the first driving member
includes: a first electric cylinder, whose action end is
connected to the bracket.

[0007] Insome embodiments, the first driving member
furtherincludes: a support of the first electric cylinder; the
support of the first electric cylinder is disposed with a
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fixing structure for fixing onto a pier transverse beam of a
turnout beam; a cylinder body of the first electric cylinder
is disposed on the support of the first electric cylinder.
[0008] In some embodiments, the number of the slide
rails is two or more, and two or more slide rails are
arranged in parallel.

[0009] Insomeembodiments, the switching push head
is pivotally connected to the action end of the second
driving member.

[0010] In some embodiments, the second driving
member includes: a second electric cylinder whose an
action end is pivotally connected to the switching push
head.

[0011] In another aspect of the disclosure, a pivot-type
suspended monorail multi-way turnout system is pro-
vided, including: a turnout beam, a pier transverse beam,
and the auxiliary switching devices according to any of
the above embodiments. The turnout beam is movably
connected onto the pier transverse beam, and is dis-
posed with a contact portion to bear the switching push
head. The first driving member and the slide rail are
disposed on the pier transverse beam.

[0012] In some embodiments, the number of the aux-
iliary switching devices is two, and pushing directions of
switching of two auxiliary switching devices are opposite.
[0013] Insomeembodiments, the switching push head
is disposed with a buffer rubber pad.

[0014] In some embodiments, the turnout beam is
disposed with a pushed pad that cooperates with the
switching push head.

[0015] The pivot-type suspended monorail multi-way
turnout system and auxiliary switching device in the dis-
closure are disposed with a first driving member and a
slide rail that can be fixed to the pier transverse beam, so
that a bracket can be slidably fixed on the slide rail and
can be pushed and pulled as a load-bearing body of a
driving body of switching to adjust a position of a force-
applying body for switching, and therefore itis convenient
to accurately pushing the turnout beam. The second
driving member can use the bracket as the force-applying
body, and use the bracket and the pier transverse beam
connected thereto as a basis for applying force, and
therefore the turnout beam can be pushed to move
relative to the pier transverse beam, thereby realizing
a movement of the turnout beam in a direction of switch-
ing, and therefore small-scale switching operations can
be implemented to make up forinaccuracy and unreliable
problems of conventional switching mechanisms, and in
turn an efficiency of switching operations can be im-
proved and a time consumption can be reduced.

BRIEF DESCRIPTION OF DRAWINGS

[0016] In order to more clearly illustrate the technical
solutions in the embodiments of this application, a brief
introduction will be made below to the accompanying
drawings needed to be used in the description of the
embodiments. Obviously, the accompanying drawings in
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the following description illustrate some embodiments of
this application. For those skilled in the art, other accom-
panying drawings can also be obtained based on these
accompanying drawings without exerting creative ef-
forts.

FIG. 1 shows a schematic structural diagram of an
auxiliary switching device according to some embo-
diments of the disclosure;

FIG. 2 is a schematic diagram of the auxiliary switch-
ing device in FIG. 1 in an assembly state from a first
angle of view;

FIG. 3 is a schematic diagram of the auxiliary switch-
ing device in FIG. 2 in the assembly state from a
second angle of view;

FIG. 4 shows a schematic diagram of the auxiliary
switching device according to some embodiments of
the disclosure in a working state; and

FIG. 5 shows a schematic diagram of the auxiliary
switching device according to some embodiments of
the disclosure in a standby state.

DESCRIPTION OF EMBODIMENTS

[0017] The technical solutions in the embodiments of
this application will be clearly and completely described
below with reference to the accompanying drawings in
the embodiments of this application. Obviously, the de-
scribed embodiments are only some embodiments of this
application, rather than all embodiments. Based on the
embodiments in this application, all other embodiments
obtained by those skilled in the art without creative efforts
fall within the scope of protection of this application.
[0018] It should be noted that all directional indications
in the embodiments of this application are only used to
explain relative positional relationships, movement con-
ditions and so on among various components in a specific
posture. If the specific posture changes, the directional
indications also change accordingly.

[0019] The following disclosure provides many differ-
ent embodiments or examples for implementing different
structures of this application. To simplify the disclosure of
this application, the components and arrangements of
specific examples are described below. Of course, the
specific examples are merely for illustrating and are not
intended to limit the application. Furthermore, though
reference numbers and/or reference letters may be re-
peated in different examples in the disclosure, such
repetition is for the purposes of simplicity and clarity
and does not by itself indicate a relationship between
various embodiments and/or arrangements discussed.
In addition, this application provides examples of various
specific processes and materials, but those skilled in the
art will recognize applications of other processes and/or
uses of other materials.

[0020] The disclosure provides a pivot-type sus-
pended monorail multi-way turnout system and an aux-
iliary switching device, to solve technical problems that
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multi-way turnout systems of suspended monorail traffic
in the related art have time-consuming switching opera-
tions and have poor accuracy and reliability.

[0021] Inordertobetter understand technical solutions
of the disclosure, the technical solutions will be described
in detail below with reference to the accompanying draw-
ings and the embodiments. It should be understood that
the embodiments of the disclosure and the specific fea-
tures inthe embodiments are a detailed description of the
technical solutions of this application, rather than limiting
the technical solutions of this application. The embodi-
ments of this application and the technical features in the
embodiments can be combined with one another in the
case of no conflict.

[0022] Referring to FIG. 1, the disclosure provides an
auxiliary switching device for a pivot-type suspended
monorail multi-way turnout system, which is used to
cooperate with conventional switching and driving struc-
ture to implement small-scale auxiliary adjustments of
switching, improve accuracy and reliability, and reduce
time consuming.

[0023] In some embodiments, the auxiliary switching
device for the pivot-type suspended monorail multi-way
turnout system includes: a first driving member 12, a
bracket 21, a slide rail 13, a slide block 23, a second
driving member 22 and a switching push head 24.
[0024] Insomeembodiments, the slide block 23 is fixed
on the bracket 21, and the slide block 23 is slidably fixed
onto the slide rail 13, so that the bracket 21 can move
back and forth along an extension direction of the slide
rail 13. An action end of the first driving member 12 is
connected to the bracket 21 to provide power so as to
drive the bracket 21 to move back and forth along a first
axial direction. In some embodiments, the first driving
member 12 may be fixed onto a pier transverse beam of a
turnout beam through a fixing bracket 11. The slide rail 13
is provided on the pier transverse beam of the turnout
beam. The bracket 21 can be driven by the first driving
member 12 to move relative to the pier transverse beam.
[0025] The second driving member 22 is disposed on
the bracket 21. The switching push head 24 is connected
to an action end of the second driving member 22 and is
driven by the second driving member 22 to move along a
second axial direction, thereby pushing the turnout beam
tomove relative to the pier transverse beam to implement
auxiliary switching operations, and therefore a position-
ing accuracy of the turnout beam, and timeliness and
reliability of the switching operations are improved.
[0026] It is worth mentioning that positions of the sec-
ond driving member 22 and even positions of the switch-
ing push head 24 can be flexibly adjusted through co-
operations of the first driving member 12 with the slide rail
13, the slide block 23 and the bracket, and therefore it is
convenient to accurately pushing against an effective
position of the turnout beam. Therefore, it can adapt to
installations under various specifications of working con-
ditions.

[0027] In some embodiments, a pushing direction of
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the second driving member 22 is consistent with a switch-
ing trend direction of the turnout beam, and pushing and
pulling directions of the first driving member 12 are per-
pendicular to a pushing direction of the second driving
member 22, thereby enabling coordinated operations in
all directions, adjustments of a pushing-against position
and auxiliary switching operations.

[0028] Insome embodiments, the first driving member
12 may include a first electric cylinder 12a. An action end
ofthefirstelectric cylinder 12ais connected to the bracket
21. In order to facilitate a fixation of the first electric
cylinder 12a to the pier transverse beam, the first driving
member 12 may also include a support of the first electric
cylinder 12b as a support structure, and the support of the
first electric cylinder 12b is disposed with a fixing struc-
ture for fixing onto the pier transverse beam of the turnout
beam. A pushing-against surface and fasteners such as
fastening bolts may be disposed on the support of the first
electric cylinder 12b, to enable flexible disassembly and
assembly. Correspondingly, a cylinder body fixing struc-
ture may be disposed on the support of the first electric
cylinder 12b for fixing a cylinder body of the first electric
cylinder 12a.

[0029] In order to ensure a stability of fixation for the
bracket 21, the number of the slide rails 13 is more than
two, and the two or more slide rails 13 are arranged in
parallel, thereby ensuring the stability of fixation and a
stability of posture during a sliding process, and suppres-
sing a deflection amplitude, and ensuring positioning
accuracy by forming a two-point support way.

[0030] In order toimprove an adaptive performance of
the switching push head 24, the switching push head 24
is pivotally connected to the action end of the second
driving member 22, thereby ensuring that a contact sur-
face of the switching push head 24 is always stably
pushed against a surface of a pushed position of the
turnout beam.

[0031] In some embodiments, the second driving
member 22 may also include a second electric cylinder
22a. An action end of the second electric cylinder 22a is
pivotally connected to the switching push head 24.
[0032] ReferringtoFIG.2,FIG.3,FIG.4andFIG.5,the
disclosure also relates to a pivot-type suspended mono-
rail multi-way turnout system based on the above aux-
iliary switching device, which mainly includes: a turnout
beam 40, a pier transverse beam 30 and the auxiliary
switching device described in the above any embodi-
ment.

[0033] The turnout beam 40 is movably connected to
the pier transverse beam 30 and is usually placed on the
piertransverse beam 30 through a travelling mechanism,
so that the turnout beam 40 can move along the pier
transverse beam 30 to implement the switching opera-
tions.

[0034] Inordertocooperate with the auxiliary switching
device, the turnout beam 40 is disposed with a contact
portion to bear the switching push head 24. The first
driving member 12 and the slide rail 13 are disposed
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on the pier transverse beam 30. Therefore, the second
driving member 22 pushes against the contact portion to
realize the auxiliary switching operations.

[0035] In order to meet requirements of the auxiliary
switching operations, the number of the auxiliary switch-
ing devices is two. Pushing directions of switching of the
two auxiliary switching devices are opposite to meet
requirements of switching in two directions. In some
embodiments, the number of auxiliary switching devices
may be increased according to the number of multi-ways
of turnouts, and there is no specific limit here.

[0036] Referring to FIG. 1, in some embodiments, in
order to avoid a direct rigid collision, a buffer rubber pad
24a may be disposed on the switching push head 24.
Similarly, the turnout beam 40 is disposed with a pushed
pad 41 that matches with the switching push head 24.
[0037] With the pivot-type suspended monorail multi-
way turnout system and auxiliary switching device in the
disclosure, a first driving member and a slide rail that can
be fixed to the pier transverse beam are disposed, so that
a bracket that can be slidably fixed on the slide rail can be
pushed and pulled as a load-bearing body of the second
driving member for switching to adjust a position of the
second driving member for switching, and therefore it is
convenient to accurately pushing the turnout beam. The
second driving member can use the bracket as the force-
applying body, and use the bracket and the pier trans-
verse beam connected thereto as a basis for applying
force, and therefore the turnout beam can be pushed to
move relative to the pier transverse beam, thereby rea-
lizing a movement of the turnout beam in a direction of
switching. Therefore small-scale switching operations
can be implemented to make up for inaccuracy and
unreliable problems of conventional switching mechan-
isms, and in turn an efficiency of switching operations can
be improved and a time consumption can be reduced.
[0038] Inthis application, unless otherwise clearly sta-
ted and limited, the terms "connection", "fixing" and so on
should be understood in a broad sense. For example, the
"fixing" may be a fixed connection, a detachable connec-
tion, or in an integral body; the "connection" may be a
mechanical connection or an electrical connection, and
may be a direct connection or an indirect connection
through an intermediate medium, and may be an internal
connection between two elements or an interactive re-
lationship between two elements, unless otherwise
clearly limited. For those skilled in the art, specific im-
plication of the above terms in this application can be
understood according to specific circumstances.

[0039] In the description of this application, it needs to
be understood that the directions and positions or the
positional relationships indicated by the terms "center”,
"longitudinal”, "transverse", "length", "width", "thick-
ness", "upper”, "lower", "front", "back", "left", "right", "ver-
tical", "horizontal", "top", "bottom", "inside", "outside",
"clockwise", "counterclockwise" and so on are based
on the orientations or positional relationships shown in
the accompanying drawings, which are only for the con-
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venience of describing this application and simplifying
the description, and does not indicate or imply that the
device or element referred to must have a specific or-
ientation, be constructed and operated in a specific or-
ientation, and therefore cannot be understood as a lim-
itation on this application.

[0040] In addition, descriptions such as "first", "sec-
ond" and so on in this application are for descriptive
purposes only and cannot be understood as indicating
or implying the relative importance or implicitly indicating
the number of indicated technical features. Therefore,
features defined as "first" and "second" may explicitly or
implicitly include at least one of these features. In addi-
tion, the technical solutions in various embodiments can
be combined with each other, but it must be based on the
realization by those skilled in the art. When the combina-
tion of technical solutions is contradictory or cannot be
realized, it should be considered that such a combination
of technical solutions does not exist, nor is it within the
protection scope sought by this application.

[0041] In the description of the present invention, un-
less otherwise expressly stated and limited, "above" or
"below" afirst feature to a second feature may include the
first and second features being in direct contact, or may
include the first and second features being not in direct
contact but being in contact through another feature
between them. Furthermore, a first feature is "over",
"on a top of’ and "above" a second feature includes the
first feature being directly above and diagonally above
the second feature, or simply indicates that the first
feature is higher in level than the second feature. The
first feature is "below", "under" and "beneath" the second
feature includes the first feature being directly below and
diagonally below the second feature, or simply indicates
that the first feature is lower in level than the second
feature.

[0042] In the description of this specification, the de-
scription with reference to the terms "one embodiment",
"some embodiments”, "an example", "specific examples"
or "some examples" or the like indicates that specific
features, structures, materials or characteristics de-
scribed in connection with the embodiment or example
are included in at least one embodiment or example of
this application. In this specification, the schematic ex-
pressions of the above terms are not necessarily directed
to the same embodiment or example. Furthermore, the
specific features, structures, materials or characteristics
described may be combined in any suitable manner in
any one or more embodiments or examples. Further-
more, those skilled in the art may incorporate and com-
bine the different embodiments or examples described in
this specification.

[0043] Although preferred embodiments of this appli-
cation have been described, those skilled in the art will be
able to make additional changes and modifications to
these embodiments once the basic inventive concepts
are understood. Therefore, it is intended that the ap-
pended claims be construed to include the preferred
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embodiments and all changes and modifications that fall
within the scope of this application.

[0044] Obviously, those skilled in the art can make
various changes and modifications to this application
without departing from the spirit and scope of this appli-
cation. In this way, if these modifications and variations of
this application fall within the scope of the claims of this
application and equivalent technologies, this application
is also intended to include these modifications and var-
iations.

Claims

1. An auxiliary switching device for a pivot-type sus-
pended monorail multi-way turnout system, compris-
ing: a first driving member, a bracket, a slide block, a
slide rail, a second driving member and a switching
push head;

an action end of the first driving member is
connected to the bracket to drive the bracket
to move back and forth along a first axial direc-
tion;

the slide block is disposed on the bracket, is
slidably connected onto the slide rail, and moves
along the first axial direction; and

the second driving member is disposed on the
bracket, and the switching push head is con-
nected to an action end of the second driving
member and is driven by the second driving
member to move along a second axial direction.

2. The auxiliary switching device according to claim 1,
wherein the first driving member comprises a first
electric cylinder whose action end is connected to
the bracket.

3. The auxiliary switching device according to claim 2,
wherein the first driving member further comprises a
support of the first electric cylinder;

the support of the first electric cylinder is dis-
posed with a fixing structure for fixing onto a pier
transverse beam of a turnout beam; and

a cylinder body of the first electric cylinder is
disposed on the support of the first electric cy-
linder.

4. The auxiliary switching device according to claim 1,
wherein the number of the slide rails is two or more,
and two or more slide rails are arranged in parallel.

5. The auxiliary switching device according to claim 1,
wherein the switching push head is pivotally con-
nected to the action end of the second driving mem-
ber.
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The auxiliary switching device according to claim 5,
wherein the second driving member comprises a
second electric cylinder whose action end is pivotally
connected to the switching push head.

A pivot-type suspended monorail multi-way turnout
system, comprising: a turnout beam, a pier trans-
verse beam, and the auxiliary switching device ac-
cording to any one of claims 1 to 6;

the turnout beam is movably connected onto the
pier transverse beam, and is disposed with a
contact portion to bear the switching push head;
and

the first driving member and the slide rail are
disposed on the pier transverse beam.

The pivot-type suspended monorail multi-way turn-
out system according to claim 7, wherein the number
of the auxiliary switching devices is two, and pushing
directions of switching of two auxiliary switching
devices are opposite.

The pivot-type suspended monorail multi-way turn-
out system according to claim 7, wherein the switch-
ing push head is disposed with a buffer rubber pad.

The pivot-type suspended monorail multi-way turn-
out system according to claim 9, wherein the turnout
beam is disposed with a pushed pad that cooperates
with the switching push head.
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