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method thereof are provided. The automatic trolley con-
struction device includes a frame vehicle. The bottom of
the trolley is provided with a bottom cross beam and
traveling wheels. The top of the frame vehicle is provided
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outside the connecting shaft. The sleeve is connected
with a vertical shaft. An upright column is connected with
a crossbar. A first motor is installed on the crossbar. The

first motor drives a rotating disk to rotate through a first
star gear. The rotating disk is rotatably connected with the
upright column. A construction device operating arm
component is installed on the rotating disk. An end of
the construction device operating arm component is
connected with a construction device connecting com-
ponent. The construction device connecting component
is configured to connect a plurality of construction de-
vices. The device solves the problem well that a tunnel
construction device is combined with a trolley, and im-
prove the efficiency and the safety of the construction of a
groove, a tunnel, a rock mass and the like.
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Description
TECHNICAL FIELD

[0001] The presentdisclosure belongs to the technical
field of tunnel construction, and in particular to an auto-
matic trolley construction device and a method thereof.

BACKGROUND

[0002] Atrolleyis acommon device in tunnel construc-
tion. However, a trolley often has a single function and
canonly be used as a working platform for a task, which is
low in degree of automation and intelligence. For exam-
ple, Chinese Patent Application CN115961973B dis-
closes a tunnel lining trolley and a tunnel construction
method. The patent technology solves the problems that
the existing tunnel lining trolley cannot be demolded
conveniently, it is inconvenient to place the existing tun-
nel lining trolley after demolding, it is inconvenient to
exhaust when pouring, it is easy to leak when pouring
and it is easy to deform due to concrete solidification and
contraction by providing a side plate, a top shell, a venti-
lating cylinder, a baffle, a hydraulic elevator, a supporting
plate and a supporting rod. The trolley mainly aims at the
technical scheme for demolding.

[0003] Therefore, the technical problem to be solved
by the present disclosure is how to combine various
tunnel construction devices with the trolley to expand
the use and function of the trolley.

SUMMARY

[0004] In view of the technical problems existing in the
background, an automatic trolley construction device
and a method thereof provided by the present disclosure
solve the problem well that a tunnel construction device is
combined with a trolley, and improve the efficiency and
the safety of the construction of a groove, a tunnel, a rock
mass and the like.

[0005] Inorder to solve the above technical problems,
the presentinvention adopts the following technical solu-
tion to achieve:

An automatic trolley construction device, comprising a
frame vehicle, wherein the bottom of the frame vehicle is
provided with a bottom cross beam and traveling wheels ,
the top of the frame vehicle is provided with a top arch
cross beam, a rack rail is installed on the top arch cross
beam , the rack rail is meshed with a gear , the gear is
connected with a third motor through a connecting shaft,
the third motor is configured to drive the gear to move
along therackrail , the connecting shaftis connected with
an upright column through an outer sleeve, the upright
column is connected with a crossbar , a first motor is
installed on the crossbar, the first motor drives a rotating
disk to rotate through a first star gear, the rotating disk is
rotatably connected with the upright column , a construc-
tion device operating arm component is installed on the
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rotating disk , an end of the construction device operating
arm component is connected with a construction device
connecting component, and the construction device con-
necting component is configured to connect a plurality of
construction devices.

[0006] Preferably, the construction device operating
arm component comprises a main arm and a first ampli-
tude cylinderinstalled on the rotating disk, the mainarmis
hinged with an auxiliary arm, the auxiliary arm is hinged
with a forearm , the first amplitude cylinder is configured
to drive the auxiliary arm to rotate, a second amplitude
cylinder is installed on the auxiliary arm, the second
amplitude cylinder is configured to drive the forearm to
rotate, a third amplitude cylinder is installed on the fore-
arm, the third amplitude cylinder is hinged with a crank
arm, and the crank arm is connected with an outer sleeve
of the construction device connecting component.
[0007] Preferably, the construction device connecting
component further comprises an assembly groove
formed in a side wall of the outer sleeve , a telescopic
cylinder is provided at an end of the outer sleeve , the
telescopic cylinder is configured to drive a plunger rod to
move, the plunger rod is a valve-splitting column, the
outer sleeve is configured to accommodate an inner
sleeve , the inner sleeve is transversely provided with
a locking column at one end, the locking column is a
variable-diameter column, the plunger rod is matched
with the locking column for locking the inner sleeve and
the outer sleeve , the inner sleeve is connected with a
connecting plate , and the connecting plate is configured
to connect the construction devices.

[0008] Preferably, a supporting cylinder is installed on
the bottom cross beam , and a supporting plate is pro-
vided at the bottom of the supporting cylinder.

[0009] Preferably, the construction device comprises a
bucket, a drilling machine and a grouting machine.
[0010] Preferably, the frame vehicle is provided with a
spray gun suspension point, a drill pipe suspension point
and a bucket platform.

[0011] Preferably, both sides of the frame vehicle are
provided with movable working platforms comprising
multiple layers of platforms arranged vertically, the plat-
form is rotatably connected with a platform shaft through
a supporting point , the platform shaft is connected with
the supporting point , the supporting point is installed on
the frame vehicle , the supporting point is rotatably con-
nected with the platform shaft through a bearing, the
platform shaft is connected with a shaft wheel through
a bearing, the shaft wheel is fixedly connected with the
platform, the shaft wheels of the platform on the same
side, both upper and lower, are connected through a
chain , and the chain is driven to rotate by a platform
steering device.

[0012] Preferably, the platform steering device com-
prises a second motor and a second star gear, the chain
is driven to rotate by the second motor and the second
star gear , and the second motor drives the platform to
rotate by the second star gear, the chain and the shaft
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wheels.

[0013] Preferably, a trigger block is installed at the
bottom of the platform, a bottom stop block is provided
on the trolley frame, a proximity switch is provided on the
bottom stop block, after the trigger block is in contact with
the proximity switch , the second motor stops operating,
and after the platform is leveled, the bottom stop block is
configured to support the weight of the platform.

[0014] Preferably, the platform comprises a platform
bottom plate , a back plate , a side plate and a side plate
stop block , the platform bottom plate is provided with a
shaft column, the shaft columnis connected with the side
plate through a side plate shaft, the platform bottom plate
is connected with the back plate through a back plate
shaft, the back plate stop block is configured to limit the
back plate , and the side plate stop block is configured to
limit the side plate .

[0015] Preferably, the back plate is driven to turn over
by a turnover cylinder , the back plate is provided with a
connecting hinge , the connecting hinge is connected
with the side plate , and when the back plate is erected,
the back plate slides in hinge slideway of the side plates at
both sides under the driving of the connecting hinge , so
that the side plates at both sides are erected synchro-
nously under the driving of the back plate .

[0016] Preferably, each back plate and each side plate
are provided with trigger blocks, each back plate stop
block and each side plate stop block are provided with
proximity switches, and the turnover cylinder stops oper-
ating after the trigger block is in contact with the proximity
switch.

[0017] Preferably, the bottom of the frame vehicle is
provided with a power device and a pulping machine , the
power device comprises an air compressor , the air
compressor is configured to provide an air power to
the first amplitude cylinder, the second amplitude cylin-
der, the third amplitude cylinder and the turnover cylinder;
and the pulping machine is configured to prepare con-
crete slurry and supply the concrete slurry to a concrete
spray gun through a mortar pump for slurry spraying and
anchoring construction.

[0018] Preferably, the frame vehicle is provided with an
electric control cabinet and a power cabinet, the electric
control cabinet is used for overall control of the automatic
trolley construction device, the power cabinet is config-
ured to provide an electric power to the automatic trolley
construction device, and an external power supply is
provided to the automatic trolley construction device
through a power supply connector attached to the power
cabinet.

[0019] Preferably, an operation method of the auto-
matic trolley construction device, which comprises the
following steps:

Step 1, preparing construction: driving a frame ve-
hicle to the site ready for construction, starting a
power cabinet and an electric control cabinet , ex-
tending a supporting plate on a supporting cylinder,
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and after supporting the ground, the traveling wheel
being out of contact with the ground;

Step 2: unfolding a platform: starting a second motor
and a second star gear, driving a chain to rotate,
driving a platform to turn over while driving a shaft
wheel to rotate, when a trigger block at the bottom of
the platform is in contact with a proximity switch
provided on the bottom stop block , a second motor
stopping operating, the platform stopping turning
over, and then starting a turnover cylinder to drive
a back plate to turn over and be erected, driving side
plates at both sides to be erected through a connect-
ing hinge , the trigger block provided on the side plate
being in contact with the proximity switch and stop-
ping turning over after turning over in place;

Step 3, construction operation: selecting different
construction device connecting components for con-
nection according to the type of the operation to be
carried out, controlling an operating arm to swivel or
an arm rod to carry out a telescopic action, sleeving
an outer sleeve at an end of a crank arm into an inner
sleeve , driving a telescopic cylinder to connect the
inner sleeve with the outer sleeve reliably, that is,
connect the operating arm with the construction
device connecting component, and then carrying
out corresponding drilling, excavation or concrete
spray protection operations;

Step 4, construction completion: after the work is
completed, controlling an operating arm component
to swivel or the arm rod to carry out a telescopic
action, placing the construction device connecting
component on a bucket platform or a spray gun
suspension point and a drill pipe suspension point,
driving the telescopic cylinder to disconnect the inner
sleeve from the outer sleeve ; turning over and
retracting the working platform , the back plate and
the side plate , and then driving the supporting cy-
linder to retract the supporting plate , and after the
traveling wheel is in contact with the ground, driving
the frame vehicle away from the working place.

[0020] The present disclosure can achieve the follow-
ing beneficial effects.

1. Strong universality: the present disclosure inno-
vatively designs a multi-purpose construction device
through an ingenious design, which effectively fills
the technical gap in the construction device in con-
fined spaces and has good application scenarios
and prospects in narrow spaces such as various
tunnels.

2. Powerful functions: in combination with the char-
acteristics of construction in narrow spaces, the
present disclosure innovatively achieves the effect
of multi-purpose and full-process construction,
which not only can be used for drilling operation,
spraying and anchoring operation, slag cleaning
operation, etc., but also has powerful functions
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and strong expansibility. Various functions can be
quickly converted and matched with each other,
demonstrating excellent functionality and cost-effec-
tiveness.

3. Standardization of manufacturing: the device ac-
cording to the present disclosure can be categorized
into several types for standardized manufacturing,
enabling rapid mass production and meeting the
requirements of standardized production.

4. Strong innovation: through the ingenious concep-
tion, the present disclosure transfers the construc-
tion device originally only applicable to a vehicle-
mounted platform to a frame vehicle, making it more
flexible and convenient than when used on a vehicle-
mounted platform. A telescopic platform and a railing
are used in the narrow construction space in a cave,
so that on the one hand, the function conversion is
very convenient, while on the other hand, the func-
tionis achieved in a very simple and feasible manner,
showing excellent innovation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Inordertoexplainthe detailed description of the
present disclosure or the technical scheme in the prior art
more clearly, the drawings needed in the description of
the detailed description or the prior art will be briefly
introduced hereinafter. Obviously, the drawings in the
following description are some embodiments of the pre-
sent disclosure. For those skilled in the art, other draw-
ings can be obtained according to these drawings without
paying a creative labor.

FIG. 1 is a front view of the present disclosure.
FIG. 2 is a side view of the present disclosure.
FIG. 3 is a schematic structural diagram of a con-
struction device connecting component according to
the present disclosure.

FIG. 4 is a C view in FIG. 3.

FIG. 5 is a schematic diagram of installing a con-
struction device connecting component and a bucket
according to the present disclosure.

FIG. 6 is a D view in FIG. 5.

FIG. 7 is a diagram of folding a movable working
platform according to the present disclosure.

FIG. 8 is a side view of a movable working platform.
FIG. 9 is a cross-sectional view taken along the line
E-E in FIG. 8.

FIG. 10 is a schematic diagram of a working condi-
tion of a concrete spray gun according to the present
disclosure.

FIG. 11is a schematic diagram of a working condition
of a drill pipe according to the present disclosure.
FIG. 12 is a schematic diagram of unfolding a side
plate according to the present disclosure.

FIG. 13 is a schematic diagram of unfolding a bottom
plate according to the present disclosure.

FIG. 14 is an overall structural diagram of a movable
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working platform according to the present disclosure
after the movable working platform is folded.

[0022] In the figures, frame vehicle 1, bottom cross
beam 2, traveling wheel 3, top arch cross beam 4, rack
rail 5, gear 6, connecting shaft 7, third motor 8, upright
column 9, crossbar 10, first motor 11, first star gear 12,
rotating disk 13, main arm 14, auxiliary arm 15, forearm
16, firstamplitude cylinder 17, second amplitude cylinder
18, third amplitude cylinder 19, crank arm 20, outer
sleeve 21, assembly groove 22, telescopic cylinder 23,
locking column 24, plunger rod 25, inner sleeve 26,
connecting plate 27, spray gun suspension point 28, drill
pipe suspension point 29, bucket platform 30, platform
31, platform bottom plate 31.1, back plate 31.2, side plate
31.3, back plate stop block 31.4, side plate stop block
31.5, shaft column 31.6, side plate shaft 31.7, back plate
shaft 31.8, turnover cylinder 31.9, connecting hinge
31.10, hinge slideway 31.11, platform shaft 32, support-
ing point 33, shaft wheel 34, chain 35, second motor 36,
second star gear 37, proximity switch 38, air compressor
39, electric control cabinet 40, power cabinet 41, power
supply connector 42, supporting cylinder 43, supporting
plate 44, camera 45, bucket 46, concrete spray gun 47,
drill pipe 48, trigger block 49, bottom stop block 50, stop
bar 51, pulping machine 52, mortar pump 53, open
groove 54

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0023] The technical scheme of the present disclosure
will be further described with reference to the attached
drawings.

[0024] It is obvious that the described embodiments
are part of, not all, the embodiments of the present
invention. Based on the embodiments of the present
invention, all other embodiments obtained by a person
skilled in the art without creative labor belong to the
protection scope of the present invention.

[0025] In the description of the present invention, it is
necessary to note that the terms "center", "top", "bottom",
"left", "right", "vertical", "horizontal", "inside", "outside"
and the like indicate azimuthal or positional relationships
based on the azimuthal or positional relationships shown
on the accompanying drawings for the convenience of
describing the present invention and simplifying the de-
scription, not indicating or implying that the device or
element referred to must have a particular orientation,
be constructed and operated in a particular orientation,
and therefore cannot be construed as limiting the present
invention. In addition, the terms "first", "second", and
"third" are intended for descriptive purposes only and
are not to be construed as indicating or implying relative
importance.

[0026] In the description of the present invention, it is
necessary to note that the terms "install", "connect" and
"connect" are to be understood in a broad sense, for
example, they may be fixed or detachable, or connected
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in one piece, unless otherwise expressly specified and
defined; It can be mechanical connection or electrical
connection; It can be connected directly or indirectly
through intermediate medium, and can be the connection
between two elements. For those of ordinary skill in the
art, the above terms can be specifically understood in the
present invention.

[0027] In addition, the technical features described
below in different embodiments of the present invention
may be combined as long as they do not constitute a
conflict with each other.

Embodiment 1:

[0028] The preferred schemeis showninFIG. 1toFIG.
14. An automatic trolley construction device mainly in-
cludes a trolley structure, a multifunctional construction
device, a movable working platform, a power device, a
control device, etc. The structures and the functions of
each device are as follows.

1. Trolley structure

[0029] The trolley uses various shapes matched with
the excavation surface. Taking the tunnel as an example,
a gate-shaped arch structure can be selected. The trolley
moves as awhole inthe manner of atravelingwheel 3ora
crawler belt. A transverse top arch cross beam 4 is
provided at the upper part of the trolley, and a rack rail
5 embedded in the lower opening is provided at the top
arch cross beam 4, so that the device can move on the
trolley. A bottom cross beam 2 is provided at the lower
part of the trolley. A supporting plate 44 is provided on the
bottom cross beam 2, which is expanded and retracted by
a supporting cylinder 43, so as to support the trolley as a
whole in the working state and ensure the working sta-
bility.

[0030] The trolley is the transportation carrier of the
whole device. Specifically, the trolley includes a frame
vehicle 1. The bottom of the frame vehicle 1 is provided
with a bottom cross beam 2 and traveling wheels 3. The
top of the frame vehicle 1 is provided with a top arch cross
beam 4. A rack rail 5 is installed on the top arch cross
beam4. Therackrail 5is meshed with a gear6. The frame
vehicle 1 is provided with a spray gun suspension point
28, adrill pipe suspension point 29 and a bucket platform
30. A supporting cylinder 43 is installed on the bottom
cross beam 2, and a supporting plate 44 is provided at the
bottom of the supporting cylinder 43.

2. Multifunctional construction device

[0031] The multifunctional construction device of the
present disclosure is a construction device with a re-
placeable working part under a mechanical arm. Speci-
fically, embedded rack rails 5 are provided at both sides of
the open groove in the lower part of the top arch cross
beam 4, respectively. The rails are arranged along the
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length direction of the top arch cross beam 4. The gears
meshed with the rack are connected through a connect-
ing shaft 7, and are driven by a third motor to move in a
meshing manner on the rack. The connecting shaft 7 is
driven by the motor to rotate together with the gear. The
connecting shaft 7 is sleeved with the sleeve through a
bearing of the outer sleeve 21. The sleeve is then con-
nected with the upright column 9. The upright column 9is
fixedly connected with the crossbar 10. The gear 6 verti-
cally connected with the third motor 8 at the end of the
crossbar 10 is an oblique star gear. The gear 6 is meshed
with the gear in the circumferential direction of the rotat-
ing disk 13 connected with the vertical shaft through the
bearing to drive the rotating disk 13 to rotate. The lower
part of the rotating disk 13 is connected with the main arm
14 and the first amplitude cylinder 17 through a hinge
point. The other end of the first amplitude cylinder 17 is
connected with the auxiliary arm 15. The main arm 14 is
connected with the auxiliary arm 15 through a hinge point.
The auxiliary arm 15 is connected with the forearm 16
through a hinge point. The second amplitude cylinder 18
is connected between the auxiliary arm 15 and the fore-
arm 16. The front end of the forearm 16 is connected with
the outer sleeve 21 through the third amplitude cylinder
19 and the crank arm 20 and then through a hinge point.
The construction device of different forms and functions
is connected by the outer sleeve 21. The construction
device is driven by the construction device operating arm
component. The construction device operating arm com-
ponent includes a main arm 14 and a first amplitude
cylinder 17 installed on the rotating disk 13. The main
arm 14 is hinged with the auxiliary arm 15. The auxiliary
arm 15 is hinged with a forearm 16. The first amplitude
cylinder 17 is configured to drive the auxiliary arm 15 to
rotate. A second amplitude cylinder 18 is installed on the
auxiliary arm 15. The second amplitude cylinder 18 is
configured to drive the forearm 16 to rotate. A third
amplitude cylinder 19 is installed on the forearm 16.
The third amplitude cylinder 19 is hinged with a crank
arm 20. The crank arm 20 is connected with an outer
sleeve 21 of the construction device connecting compo-
nent.

[0032] The construction device connecting component
is configured to connect various construction devices.
The construction device connecting component includes
an outer sleeve 21. The outer sleeve 21 is in a structural
form, one end of which is provided with a telescopic
cylinder 23 and the bottom of which is provided with an
assembly groove 2. The inner sleeve 26 on various
construction devices is connected with the outer sleeve
in a matching manner. The inner sleeve 26 is in a cylind-
rical structure with an open groove therein. The inner
sleeve 26 is transversely provided with a locking column
24 at one end. The diameter of the locking column 24
gradually decreases from the bottom to the top. The axis
of the locking column 24 coincides with the diameter of
the inner sleeve 26. The lower part of the inner sleeve 26
is fixedly connected with various construction devices



9 EP 4 585 789 A1 10

through a connecting plate 27. When different construc-
tion devices need to be installed on the device of the outer
sleeve 21, the forearm 16 drives the outer sleeve 21 to
axially align an orifice at one end of the outer sleeve far
away from the telescopic cylinder 23 with the end of the
inner sleeve 26. When the outer sleeve 21 extends into
the inner sleeve 26, the plunger rod 25 of the telescopic
cylinder 23 is in a retracted state. The assembly groove
22 at the lower part of the outer sleeve 21 is designed to
pass through the connecting plate 27 to avoid mutual
interference. After the outer sleeve 21 completely pene-
trates into the inner sleeve 26, the plunger rod 25 of the
telescopic cylinder 23 extends. The plunger rod 25 has a
valve-splitting shape with an internal hole. The internal
hole also has a tapered structure with a large external
portand a smallinternal port. This design is convenient to
cooperate with the locking column 24 in the inner sleeve
26, because the locking column 24 has a structure with a
large inner end and a small outer end. When the locking
column 24 penetrates into the valve-splitting column, the
valve-splitting column is gradually expanded. The valve-
splitting column abuts against the inner side of the inner
sleeve 26 tightly, and even the outer shell of the inner
sleeve 26 is slightly expanded, because open grooves
are provided between the valve-splitting parts of the inner
sleeve 26. In this way, the expansion will not damage the
inner sleeve 26, but can allow the inner sleeve and the
outer sleeve 21 to be combined more tightly, preventing
the construction device from loosening and falling during
work. In order to release the inner sleeve and the outer
sleeve 21 from contact, the retraction of the telescopic
cylinder 23 and the reverse operation of the above op-
eration can be used to know that the inner sleeve and the
outer sleeve 21 can be separated from each other and
return to the original state.

[0033] Through the same connecting method de-
scribed above, a construction device such as a bucket,
a drilling machine and a grouting machine can be con-
nected to complete different construction operations.
During the operation of the construction device, not only
the action and the function can be realized by the expan-
sion and contraction of the mechanical arm and the
matching amplitude cylinder, but also the possibility of
working in different directions can be realized by syn-
chronously rotating the rotating disk 13, moving on the
rack rail 5 or traveling the trolley. At the same time, the
adjustment range is expanded. For example, a backhoe
can play the role of a front shovel by rotating the rotating
disk 13.

[0034] The device of the present disclosure can not
only realize operations such as drilling, grouting and
excavation, but also can be replaced with different quick
operating arms as required to realize different functions
and carry out rapid function expansion.

3. Movable working platform

[0035] In order to provide more working spaces to the
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construction device, the platform of the trolley is set to be
movable, rotatable and retractable. When the platform 31
is in a retracted state, the railing on the upper part is also
in a retracted state. When the platform 31 is rotated and
leveledin a working state, the railing on the upper partcan
be extended to protect workers. Platforms 31 are pro-
vided at both the inner side and the outer side of one side
of the trolley, and a plurality of platforms 31 on one side
can be rotated, expanded and retracted uniformly. The
platforms 31 are all connected with the platform shaft 32
through a plurality of supporting points 33. The support-
ing point 33 is rotatably connected with the platform shaft
32 through a bearing. A shaft wheel 34 is also fixedly
connected with the platform 31 at one end of the platform.
The shaft wheel 34 is also fixedly connected with the
platform shaft 32 through a built-in bearing. The shaft
wheels 34 of the platform on the same side, both upper
and lower, are connected in series through a chain 35,
and then drive the chain 35 by a set of second motors 36
and second star gears 37 fixed on the platform shaft 32 to
further drive the shaft wheel 34 and the platform to rotate,
so that the platform 31 is in a horizontal working state or a
vertical non-working state. A trigger block 49 is arranged
on the bottom cross beam, and a proximity switch 38 is
arranged on the corresponding bottom stop block 50.
When the platform moves to a position close to the
bottom stop block 50, the trigger block 49 is in contact
with the proximity switch 38. After the control system
obtains this feedback, the second motor 36 stops oper-
ating, and the second star gear 37 and the chain 35 stop
operating synchronously. Since a plurality of sets of
second motors 36, second star gears 37, and chains
35 are used to drive the device at different sides as well
as at the left and right sides of the same edge, the
purpose of independent operation can be achieved, en-
suring the flexibility of operation.

[0036] After the platform is levelled, the bottom stop
block 50 supports the weight of the platform. If necessary,
the platform railing can be unfolded. In the stacking state,
the platform back plates 31.2 are stacked at the bottom,
and the side plates 31.3 at both sides are stacked above
the back plate 31.2. The turnover and the erection of the
railing are completed by the action of the turnover cylin-
der 31.9. At this time, the turnover cylinder 31.9 starts the
action to support the back plate 31.2. The connecting
hinges at the back of the back plate 31.2 are connected
with the side plates 31.3 at both sides, respectively. The
connecting hinge is fixedly connected to the back plate
31.2. The side plates 31.3 slide in the hinge slideways.
When the back plate 31.2 is gradually erected, the con-
necting hinges slide in the hinge slideways of the side
plates 31.3 at both sides under the driving of the con-
necting hinges, so that the side plates 31.3 at both sides
are synchronously erected under the driving of the back
plate 31.2. After the back plate 31.2 and the side plate
31.3 are erected, the safety of personnel operating on the
platform can be guaranteed.

[0037] Specifically, the platform 31 includes a platform
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bottom plate 31.1, aback plate 31.2, aside plate 31.3 and
a side plate stop block 31.5. The platform bottom plate
31.1 is provided with a shaft column 31.6. The shaft
column 31.6 is connected with the side plate 31.3 through
a side plate shaft 31.7. The platform bottom plate 31.1 is
connected with the back plate 31.2 through a back plate
shaft 31.8. The back plate stop block 31.4 is configured to
limit the back plate 31.2, and the side plate stop block
31.5 is configured to limit the side plate 31.3. The back
plate 31.2 is driven to turn over by a turnover cylinder
31.9. The back plate 31.2 is provided with a connecting
hinge 31.10. The connecting hinge 31.10 is connected
with the side plate 31.3. When the back plate 31.2 is
erected, the back plate slides in hinge slideway 31.11 of
the side plates 31.3 at both sides under the driving of the
connecting hinge 31.10, so that the side plates 31.3 at
both sides are erected synchronously under the driving of
the back plate 31.2. One or more of the back plates 31.2
and the side plates 31.3 are provided with trigger blocks.
One or more of the back plate stop blocks 31.4 and the
side plate stop blocks 31.5 are provided with proximity
switches 38. The turnover cylinder 31.9 stops operating
after the trigger block is in contact with the proximity
switch 38.

4. Power device

[0038] An air compressor 39 is arranged on the plat-
form at the bottom of the frame vehicle. The air compres-
sor 39 provides an air power to each of the amplitude
cylinders and aturn-over cylinder. The amplitude cylinder
includes a first amplitude cylinder, a second amplitude
cylinder and a third amplitude cylinder. The turn-over
cylinder includes a turnover cylinder. A pulping machine
52 and a mortar pump 53 are further provided on the
platform. The corresponding operations are carried out
under the spraying and anchoring condition of using the
concrete spray gun 47. Bucket platforms 30 are provided
on the frame vehicle, respectively. The bucket platforms
30 are specially designed for placing idle buckets under
non-bucket working conditions. In order to place the
bucket 46 more stably, several stop bars are welded
and fixed on the platforms to prevent the bucket 46 from
shaking and falling off the platforms under the working
condition of the frame vehicle. Several suspension
points, including a spray gun suspension point 28 and
a drill pipe suspension point 29, are also provided at
appropriate positions on the upper part of the frame
vehicle, which are used to suspend the drill pipe 48
and the concrete spray gun 47, thus facilitating the rea-
sonable conversion between various working conditions.
When digging, drilling and spraying and anchoring op-
erations are carried out, the outer sleeve 21 and the inner
sleeve 26 can be automatically interfaced with and se-
parated from each other in the monitoring process of the
camera 45 on the mechanical arm and the comparative
analysis of the background control system. However,
after the interfacing is completed, the interfacing and
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disconnection operations of quick connectors such as
hydraulic, air and control pipelines need to be manually
carried out.

5. Control device

[0039] The platform of the frame vehicle is also pro-
vided with an electric control cabinet 40 and a power
cabinet 41. The electric control cabinet 40 is used for
overall control of the device according to the present
disclosure. The power cabinet 41 is configured to provide
apower to the device according to the presentdisclosure.
An external power supply can be provided to the device
according to the present disclosure through the power
supply connector attached to the power cabinet 41. After
the pressure and the power storage are adjusted through
the power cabinet41, the pressure and the power storage
are controlled by the control cabinet and distributed to all
power users.

[0040] As an alternative embodiment, the construction
device connecting component not only can connect the
bucket, the drilling machine and the grouting machine,
but also can connect various construction devices such
as a mechanical tong, a boom and a splitter according to
the change and adjustment of the construction.

[0041] Preferably, the operation method of the auto-
matic trolley construction device includes the following
steps.

[0042] Step 1, preparing construction: a frame vehicle

1 drives to the site ready for construction, a power cabinet
41 and an electric control cabinet 40 start, a supporting
plate 44 on a supporting cylinder 43 extends, and after
supporting the ground, the traveling wheel 3 is out of
contact with the ground.

[0043] Step 2: unfolding a platform: a second motor 36
and a second star gear 37 start, a chain 35 is driven to
rotate, a platform 31 is driven to turn over while driving a
shaft wheel 34 to rotate, when a trigger block 49 at the
bottom of the platform 31 is in contact with a proximity
switch 38 provided on the bottom stop block 50, a second
motor 36 stops operating, the platform 31 stops turning
over, and then a turnover cylinder 31.9 starts to drive a
back plate 31.2 to turn over and be erected, side plates
31.3 at both sides are driven to be erected through a
connecting hinge 31.10, the trigger block provided on the
side plate is in contact with the proximity switch, and
turning over stops after turning over in place.

[0044] Step 3, construction operation: different con-
struction device connecting components are selected
for connection according to the type of the operation to
be carried out. An operating arm is controlled to swivel or
an arm rod is controlled to carry out a telescopic action.
An outer sleeve 21 at an end of a crank arm 20 is sleeved
into aninner sleeve 26. A telescopic cylinder 23 is driven
to connect the inner sleeve 26 with the outer sleeve 21
reliably, that is, connect the operating arm with the con-
struction device connecting component, and then corre-
sponding drilling, excavation or concrete spray protec-
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tion operations are carried out. In this way, different
construction device connecting components can be re-
placed to carry out construction of different work con-
tents.

[0045] Step 4, construction completion: after the work
is completed, an operating arm component is controlled
to swivel or the arm rod is controlled to carry out a
telescopic action. The construction device connecting
component is placed on a bucket platform 30 or a spray
gun suspension point 28 and a drill pipe suspension point
29. The telescopic cylinder 23 is driven to disconnect the
inner sleeve 26 from the outer sleeve 21. The working
platform 31, the back plate 31.2 and the side plate 31.3
are turned over and retracted, and then the supporting
cylinder 43 is driven to retract the supporting plate 44.
After the traveling wheel 3 is in contact with the ground,
the final related work is completed. The frame vehicle 1
may drive away from the working place.

[0046] As an alternative embodiment, the construction
device connecting component not only can connect the
bucket, the drilling machine and the grouting machine,
but also can connect various construction devices such
as a mechanical tong, a boom and a splitter according to
the change and adjustment of the construction.

[0047] The above embodiment is only the preferred
technical scheme of the present disclosure, and should
not be regarded as the limitation of the present disclo-
sure. The scope of protection of the present disclosure
should take the technical scheme described in the
claims, including the equivalent alternatives of technical
features in the technical scheme described in the claims,
as the scope of protection. For those skilled in the art,
other modifications or changes in different forms can be
made on the basis of the above description. It is unne-
cessary and impossible to exhaust all the embodiments
here, that is, equivalent substitution and improvement
within this scope also fall within the scope of protection of
the present disclosure.

Claims

1. Anautomatic trolley construction device, comprising
a frame vehicle (1), wherein the bottom of the frame
vehicle (1) is provided with a bottom cross beam (2)
and traveling wheels (3), the top of the frame vehicle
(1) is provided with a top arch cross beam (4), a rack
rail (5) is installed on the top arch cross beam (4), the
rack rail (5) is meshed with a gear (6), the gear (6) is
connected with a third motor (8) through a connect-
ing shaft (7), the third motor (8) is configured to drive
the gear (6) to move along the rack rail (5), the
connecting shaftis connected with an upright column
(9) through an outer sleeve, the upright column (9) is
connected with a crossbar (10), a first motor (11) is
installed on the crossbar (10), the first motor (11)
drives a rotating disk (13) to rotate through a first star
gear (12), the rotating disk (13) is rotatably con-
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nected with the upright column (9), a construction
device operating arm component is installed on the
rotating disk (13), an end of the construction device
operating arm component is connected with a con-
struction device connecting component, and the
construction device connecting component is con-
figured to connect a plurality of construction devices.

The automatic trolley construction device according
toclaim 1, wherein the construction device operating
arm component comprises a main arm (14) and a
first amplitude cylinder (17) installed on the rotating
disk (13), the main arm (14) is hinged with an aux-
iliary arm (15), the auxiliary arm (15) is hinged with a
forearm (16), the first amplitude cylinder (17) is con-
figured to drive the auxiliary arm (15) to rotate, a
second amplitude cylinder (18) is installed on the
auxiliary arm (15), the second amplitude cylinder
(18) is configured to drive the forearm (16) to rotate,
a third amplitude cylinder (19) is installed on the
forearm (16), the third amplitude cylinder (19) is
hinged with a crank arm (20), and the crank arm
(20) is connected with an outer sleeve (21) of the
construction device connecting component.

The automatic trolley construction device according
to claim 2, wherein the construction device connect-
ing component further comprises an assembly
groove (22) formed in a side wall of the outer sleeve
(21), a telescopic cylinder (23) is provided at an end
ofthe outer sleeve (21), the telescopic cylinder (23)is
configured to drive a plunger rod (25) to move, the
plunger rod (25) is a valve-splitting column, the outer
sleeve (21) is configured to accommodate an inner
sleeve (26), the inner sleeve (26) is transversely
provided with a locking column (24) at one end,
the locking column (24) is a variable-diameter col-
umn, the plunger rod (25) is matched with the locking
column (24) for locking the inner sleeve (26) and the
outer sleeve (21), the inner sleeve (26) is connected
with a connecting plate (27), and the connecting
plate (27) is configured to connect the construction
devices.

The automatic trolley construction device according
to claim 3, wherein a supporting cylinder (43) is
installed on the bottom cross beam (2), and a sup-
porting plate (44) is provided at the bottom of the
supporting cylinder (43).

The automatic trolley construction device according
to claim 4, wherein the construction device com-
prises a bucket, a drilling machine and a grouting
machine.

The automatic trolley construction device according
to claim 5, wherein the frame vehicle (1) is provided
with a spray gun suspension point (28), a drill pipe
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suspension point (29) and a bucket platform (30).

The automatic trolley construction device according
to claim 6, wherein both sides of the frame vehicle (1)
are provided with movable working platforms com-
prising multiple layers of platforms (31) arranged
vertically, the platform (31) is rotatably connected
with a platform shaft (32) through a supporting point
(33), the platform shaft (32) is connected with the
supporting point (33), the supporting point (33) is
installed on the frame vehicle (1), the supporting
point is rotatably connected with the platform shaft
(32) through a bearing, the platform shaft (32) is
connected with a shaft wheel (34) through a bearing,
the shaft wheel (34) is fixedly connected with the
platform (31), the shaft wheels (34) of the platform
(31) on the same side, both upper and lower, are
connected through a chain (35), and the chain (35) is
driven to rotate by a platform steering device.

The automatic trolley construction device according
to claim 7, wherein the platform steering device
comprises a second motor (36) and a second star
gear (37), the chain (35) is driven to rotate by the
second motor (36) and the second stargear (37), and
the second motor (36) drives the platform (31) to
rotate by the second star gear (37), the chain (35)
and the shaft wheels (34).

The automatic trolley construction device according
to claim 8, wherein a trigger block (49) is installed at
the bottom of the platform (31), a bottom stop block
(50) is provided on the trolley frame (1), a proximity
switch (38) is provided on the bottom stop block (50),
after the trigger block (49) is in contact with the
proximity switch (38), the second motor (36) stops
operating, and after the platform (31) is leveled, the
bottom stop block (50) is configured to support the
weight of the platform (31).

The automatic trolley construction device according
to claim 9, wherein the platform (31) comprises a
platform bottom plate (31.1), a back plate (31.2), a
side plate (31.3) and a side plate stop block (31.5),
the platform bottom plate (31.1) is provided with a
shaft column (31.6), the shaft column (31.6) is con-
nected with the side plate (31.3) through a side plate
shaft (31.7), the platform bottom plate (31.1) is con-
nected with the back plate (31.2) through a back
plate shaft (31.8), the back plate stop block (31.4)
is configured to limit the back plate (31.2), and the
side plate stop block (31.5) is configured to limit the
side plate (31.3).

The automatic trolley construction device according
to claim 10, wherein the back plate (31.2) is driven to
turn over by a turnover cylinder (31.9), the back plate
(31.2) is provided with a connecting hinge (31.10),

10

15

20

25

30

35

40

45

50

55

10

EP 4 585 789 A1

12.

13.

14.

15.

16

the connecting hinge (31.10) is connected with the
side plate (31.3), and when the back plate (31.2) is
erected, the back plate slides in hinge slideway
(31.11) of the side plates (31.3) at both sides under
the driving of the connecting hinge (31.10), so that
the side plates (31.3) at both sides are erected
synchronously under the driving of the back plate
(31.2).

The automatic trolley construction device according
to claim 11, wherein each back plate (31.2) and each
side plate (31.3) are provided with trigger blocks,
each back plate stop block (31.4) and each side plate
stop block (31.5) are provided with proximity
switches, and the turnover cylinder (31.9) stops op-
erating after the trigger block is in contact with the
proximity switch.

The automatic trolley construction device according
to claim 12, wherein the bottom of the frame vehicle
(1) is provided with a power device and a pulping
machine (52), the power device comprises an air
compressor (39), the air compressor (39) is config-
ured to provide an air power to the first amplitude
cylinder, the second amplitude cylinder, the third
amplitude cylinder and the turnover cylinder; and
the pulping machine (52) is configured to prepare
concrete slurry and supply the concrete slurry to a
concrete spray gun (47) through a mortar pump (53)
for slurry spraying and anchoring construction.

The automatic trolley construction device according
to claim 13, wherein the frame vehicle (1) is provided
with an electric control cabinet (40) and a power
cabinet (41), the electric control cabinet is used for
overall control of the automatic trolley construction
device, the power cabinet (41) is configured to pro-
vide an electric power to the automatic trolley con-
struction device, and an external power supply is
provided to the automatic trolley construction device
through a power supply connector (42) attached to
the power cabinet.

An operation method of the automatic trolley con-
struction device according to claim 14, which com-
prises the following steps:

Step 1, preparing construction: driving a frame
vehicle (1) to the site ready for construction,
starting a power cabinet (41) and an electric
control cabinet (40), extending a supporting
plate (44) on a supporting cylinder (43), and
after supporting the ground, the traveling wheel
(3) being out of contact with the ground;

Step 2: unfolding a platform: starting a second
motor (36) and a second star gear (37), driving a
chain (35) torotate, driving a platform (31) to turn
over while driving a shaft wheel (34) to rotate,
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when a trigger block (49) at the bottom of the
platform (31) is in contact with a proximity switch
(38) provided on the bottom stop block (50), a
second motor (36) stopping operating, the plat-
form (31) stopping turning over, and then start-
ing a turnover cylinder (31.9) to drive a back
plate (31.2) to turn over and be erected, driving
side plates (31.3) at both sides to be erected
through a connecting hinge (31.10), the trigger
block provided on the side plate being in contact
with the proximity switch and stopping turning
over after turning over in place;

Step 3, construction operation: selecting differ-
ent construction device connecting components
for connection according to the type of the op-
eration to be carried out, controlling an operating
arm to swivel or an arm rod to carry out a tele-
scopicaction, sleeving an outer sleeve (21) atan
end of acrank arm (20) into an inner sleeve (26),
driving a telescopic cylinder (23) to connect the
inner sleeve (26) with the outer sleeve (21)
reliably, that is, connect the operating arm with
the construction device connecting component,
and then carrying out corresponding drilling,
excavation or concrete spray protection opera-
tions;

Step 4, construction completion: after the work is
completed, controlling an operating arm compo-
nent to swivel or the arm rod to carry out a
telescopic action, placing the construction de-
vice connecting component on a bucket plat-
form (30) or a spray gun suspension point (28)
and a drill pipe suspension point (29), driving the
telescopic cylinder (23) to disconnect the inner
sleeve (26) from the outer sleeve (21); turning
over and retracting the working platform (31),
the back plate (31.2) and the side plate (31.3),
and then driving the supporting cylinder (43) to
retract the supporting plate (44), and after the
traveling wheel (3) is in contact with the ground,
driving the frame vehicle (1) away from the work-
ing place.
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