AUTOMATIC LEVELING DEVICE FOR CONVEYING
PLATFORM AND LOADER

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims the priority of the following patents:

[0002] The priority of the Chinese patent application No. 2021110609586 filed on
September 10, 2021 and titled AUTOMATIC LEVELING DEVICE FOR
CONVEYING PLATFORM AND LOADER, the priority of the China patent
application No. 202222351986X filed on September 5, 2022 and titled BRIDGE
PLATFORM SIDE-TILTING PREVENTION DEVICE, the priority of the China
patent application No. 202223532188 filed on September 5, 2022 and titled
TELESCOPIC ELEVATOR, and the priority of the China patent application No.
202222351979X filed on September 5, 2022 and titled ROTARY GUARDRAIL
DEVICE.

TECHNICAL FIELD
[0003] The present invention relates to the technical field of airport ground
equipment, and particularly to an automatic leveling device for the conveying platform

and a loader.

BACKGROUD OF THE PRESENT INVENTION

[0004] Container cargo loaders are widely used in major airports. The existing loader
generally comprises a chassis, a vehicle PLC controller, a lithium battery power device
and a drive motor. The vehicle PLC controller is used to control operation of an electric
airport container cargo loader. The chassis is connected with a front axle and a
conveying platform which comprises a main platform and a bridge platform. The main
platform is provided with a conveying motor, a chain, a conveying roller and a motor
controller. The bridge platform is provided with a conveying motor, a chain, a
conveying roller and a motor controller. The main platform is docked with the bridge
platform to complete cargo conveying. China patent CN214059744U discloses an
electric aircraft container lifting platform vehicle, which comprises a frame, an

operating board, a main platform, a bridge platform and a power part. The power part



comprises a battery compartment, a main motor, a regenerative motor, a drive motor,
a first hydraulic pump, a second auxiliary hydraulic pump, a hydraulic motor and an
inverter; the main platform and the bridge platform are respectively provided with a
crawler belt and a universal wheel; the bridge platform is fixedly provided with the
operating board; the frame is connected with the main platform through a first lifting
mechanism; the frame is connected with the bridge platform through a second lifting
mechanism; the first lifting mechanism drives the bridge platform to move up and
down; and the second lifting mechanism drives the bridge platform to move up and
down. When in use, the first lifting mechanism of the main platform lifts the main
platform to the same height as the bridge platform, and docks the main platform with
the bridge platform, thus realizing cargo conveying. The above patent has the
following shortcomings compared with the prior art. 1. The main platform and the
bridge platform may be docked only after being lifted to the same height through the
lifting mechanism, but the heights of the main platform and the bridge platform needs
to be adjusted many times to be the same, which is time-consuming and laborious, and
indirectly leads to the low cargo conveying velocity. 2. When the heights of the main
platform and the bridge platform are inconsistent, the cargo conveying will be easily
stuck, which will affect the conveying efficiency and may even throw the cargo out. 3.
If there is no limit during the lifting of the main platform, the rising velocity is too fast,
and the main platform may overturn the bridge platform and hit a plane. 4. The
operating board in the above patent is arranged on one side of the bridge platform,
which causes a center of gravity of the bridge platform to shift, and is easy to tilt to the
operating board side, and even has the risk of rollover. 5. There is no elevator in the
above-mentioned patent; when the bridge platform rises, an operator cannot get off the
operating board or enter the bridge platform, and the operator can only get in and out
of the operating board or the bridge platform when the bridge platform falls completely,
but there may be problems when the cargoes are docked, which requires the operator
to check in time, and is very inconvenient. 6. A fixed guardrail is usually installed on
the bridge platform to prevent the cargo from slipping out from the side far away from
the operating board; however, the existing fixed guardrail lacks a detection mechanism,
and the operator occasionally forgets that the guardrail does not rotate to a rear of the
bridge platform, and the loader starts to run; when the loader is docked with a plane or
other equipment, the guardrail is easy to hit the plane or other equipment, which is

unsafe to operate. 7. When the bridge platform is docked with the main platform for
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cargo conveying, the bridge platform may swing left and right, resulting in unstable

cargo conveying, and it may be necessary to adjust the cargo several times.

SUMMARY OF THE PRESENT INVENTION

[0005] In order to overcome the defects in the prior art, the present invention aims at
providing an automatic leveling device for a conveying platform and a loader, wherein
a main platform and a bridge platform have the same docking height and are stably
docked, the bridge platform is free from side tilting, rotation of a guardrail is provided
with detection, and an escalator is stable to step on.

[0006] In order to achieve the above objects, the technical solutions adopted by the
present invention are as follows:

[0007] An automatic leveling device for a conveying platform comprises a main
platform and a bridge platform, wherein an automatic leveling mechanism is arranged
between the main platform and the bridge platform, the automatic leveling mechanism
comprises a baffle, a supporting plate, a low-level sensor and an aligning sensor, at
least one baffle is arranged between the main platform and the bridge platform, a
supporting plate is arranged on the main platform, one end of the supporting plate is
fixedly connected with the main platform, the other end of the supporting plate is
exposed from the main platform and placed below the baffle, the baffle is hinged with
the bridge platform, two ends of the baffle are free ends, one end of the baffle faces
the supporting plate and is fixedly provided with the low-level sensor, the aligning
sensor is arranged between the other end of the baffle and the bridge platform, one end
of the aligning sensor is fixedly connected with the bridge platform, and the other end
of the aligning sensor is arranged at interval with the baffle, so that when the supporting
plate contacts the low-level sensor on the baffle in use as the main platform rises, the
low-level sensor can sense the supporting plate, and a rising velocity of the main
platform can be reduced through a loader control system, such that the rising velocity
of the main platform is switched from fast to slow, one end of the supporting plate
supporting the baffle rotates upwards, and the other end of the baffle rotates
downwards; when the aligning sensor senses the baffle, the loader control system
controls the main platform to stop rising, so that the main platform and the bridge
platform are flush, the adjustment is convenient, and cargos are conveyed stably.

[0008] One side of the aligning sensor according to the present invention is provided



with a following sensor, one end of the following sensor is fixedly connected with the
bridge platform, the other end of the following sensor faces the baffle, and a height of
the following sensor is higher than a height of the aligning sensor, so that when in use,
as the main platform rises, when the supporting plate touches the low-level sensor on
the baftle, the low-level sensor senses the supporting plate, and the rising velocity of
the main platform is reduced by the loader control system, such that the rising velocity
of the main platform is switched from fast to slow. The supporting plate supports one
end of the baffle to rotate upwards and the other end of the baffle to rotate downwards.
When the following sensor senses the baftle, the loader control system controls the
main platform to follow the bridge platform up and down until the main platform is
flush with the bridge platform.

[0009] One side of the aligning sensor according to the present invention is provided
with a high-level sensor, one end of the high-level sensor is fixedly connected with the
bridge platform, the other end of the high-level sensor faces the baffle, and a height of
the high-level sensor is lower than the height of the aligning sensor, so that when in
use, when the aligning sensor fails, the main platform continues to rise, the supporting
plate supports one end of the baffle to continue to rotate upwards and the other end of
the baffle to rotate downwards, the high-level sensor touches the baffle, and the loader
control system controls the main platform to descend instead of rising.

[0010] One side of the aligning sensor according to the present invention is provided
with an ultra-high shutdown protection sensor, one end of the ultra-high shutdown
protection sensor is fixedly connected with the bridge platform, the other end of the
ultra-high shutdown protection sensor faces the baffle, and a height of the ultra-high
shutdown protection sensor is lower than the height of the aligning sensor, so that when
in use, when the baffle or other sensor on the bridge platform fails, the main platform
continues to rise, the supporting plate supports one end of the baffle to continue to
rotate upwards and the other end of the baffle to rotate downwards, the ultra-high
shutdown protection sensor senses the baffle, the loader control system cuts off the
power and the main platform stops rising.

[0011] One side of the aligning sensor according to the present invention is provided
with a baffle lowering sensor, one end of the baffle lowering sensor is fixedly
connected with the bridge platform, the other end of the baffle lowering sensor faces
the baffle, and a height of the baffle lowering sensor is higher than the height of the

aligning sensor, so that a position of the baffle can be detected by the baffle lowering
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sensor, and the baffle can be confirmed to be in a state of being lifted and rotated by
the supporting plate.

[0012] A loader, comprises a chassis and a vehicle PLC controller, wherein the
chassis is provided with the automatic leveling device for the conveying platform
above, the main platform and the bridge platform are respectively connected with the
chassis through a lifting mechanism, the low-level sensor, the aligning sensor, the high-
level sensor, the following sensor, the ultra-high shutdown protection sensor, the baffle
lowering sensor and the lifting mechanism are respectively connected with the vehicle
PLC controller, so that when the loader is docked with an airplane, cargo can be
quickly conveyed after leveling by the automatic leveling device for the conveying
platform.

[0013] The main platform according to the present invention is provided with a
conveying motor, a chain, a chain wheel, a conveying roller, a roller shaft and a motor
controller, the bridge platform is provided with a conveying motor, a chain, a chain
wheel, a conveying roller, a roller shaft and a motor controller, the main platform and
the bridge platform are respectively provided with a roller shaft at intervals, two ends
of the roller shaft are fixedly connected with the main platform or the bridge platform
through a bearing, the conveying roller is mounted on the roller shaft, an output shaft
of the conveying motor is connected with the roller shaft through the chain and the
chain wheel, the conveying motor is connected with the motor controller, the
conveying motor and the motor controller are fixed on the main platform or the bridge
platform, and the motor controller is connected with the vehicle PLC controller, so as
to realize forward, backward, left, right and 360-degree rotation of the cargo.

[0014] One side of the bridge platform according to the present invention is provided
with an operating board, and the other side of the bridge platform is provided with a
bridge platform side-tilting prevention mechanism, the bridge platform side-tilting
prevention mechanism comprises a hook and a guide supporting plate, the hook is
arranged below the other side of the bridge platform, a lower end of the hook is hinged
with a roller shaft of the lifting mechanism at a lower end of the bridge platform, an
upper part of the hook is provided with a guide supporting plate facing the roller shaft,
an upper end of the guide supporting plate is butted against and slidably connected
with the hook, and the guide supporting plate is fixedly connected with the bridge
platform, so that during a lifting process of the bridge platform, the hook moves on the

guide supporting plate due to the movement of the roller shaft, and the hook is always
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hung on the guide supporting plate, such that the side of the bridge platform far away
from the operating board may not be tilted, thereby realizing the balance of the whole
bridge platform.

[0015] The hook according to the present invention comprises a connecting block
and a sliding pole, an upper end of the connecting block is provided with the sliding
pole, a lower end of the connecting block is hinged with the roller shaft, one end of the
sliding pole is fixedly connected with the connecting block, the other end of the sliding
pole is draped on an upper end face of the guide supporting plate, and the sliding pole
is slidably connected with the guide supporting plate, so as to be hung on the guide
supporting plate through the slide bar, the lower end of the connecting block is hinged
with the roller shaft, while the connecting block and the slide bar form the hook to
hook the guide supporting plate at all times, so that the side bridge platform connected
with the guide supporting plate is downward and does not incline.

[0016] One side of the bridge platform according to the present invention is provided
with an elevator, the escalator comprises an upper ladder, a floating ladder and a lower
ladder, the upper ladder is fixedly connected with the bridge platform, two sides of a
lower part of the upper ladder are respectively provided with a hanging plate, the
hanging plate is fixedly connected with the upper ladder, and a hanging groove with
an upward opening is formed between the hanging plate and the upper ladder, two
sides of a lower end of the upper ladder are respectively provided with a pressing block,
the pressing block is located below the hanging plate, one end of the pressing block is
fixedly connected with the upper ladder, the other end of the pressing block is arranged
outside the upper ladder to form a pressing end, one side of the upper ladder far from
the bridge platform is provided with the floating ladder and the lower ladder at
intervals, the lower ladder is fixedly connected with the chassis, ladder slideways are
fixedly arranged on both sides of an upper part of the lower ladder, the floating ladder
is located between the upper ladder and the lower ladder, the floating ladder is slidably
connected with the lower ladder through the ladder slideways, two sides of an upper
end of the floating ladder are respectively provided with a clamping hook plate, two
sides of a lower end of the floating ladder are respectively provided with a stopping
block, one end of the clamping hook plate is fixedly connected with the floating ladder,
the other end of the clamping hook plate extends to a direction of the upward to form
a hanging end, the clamping hook plate is clamped into the hanging groove to connect

the floating ladder with the upper ladder, one end of the stopping block is fixedly
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connected with the floating ladder, the other end of the stopping block extends to the
direction of the upward ladder to form a bearing end, the upper ladder is downward,
and the pressing block is pressed on the stopping block to drive the floating ladder to
descend. The upper ladder and the floating ladder can ascend and descend as the bridge
platform ascends and descends which can ascend and descend smoothly, have stable
structure and do not shake.

[0017] A fixed mounting frame is arranged between the upper ladder and the bridge
platform according to the present invention, one end of the fixed mounting frame is
fixedly connected with the upper ladder, the other end of the fixed mounting frame is
fixedly connected with the bridge platform, two sides of the lower ladder are
respectively provided with a fixed supporting frame, one end of the fixed supporting
frame is fixedly connected with the lower ladder and the other end of the fixed
supporting frame is fixedly connected with the chassis, so that mounting stability of
the upper ladder and the lower ladder can be improved through the fixed mounting
frame and the fixed supporting frame.

[0018] The clamping hook plate according to the present invention is provided with
a downward opening clamping groove, an open end of the clamping groove opens
outwards to form a guide groove, and an opening angle of the guide groove is larger
than an opening angle of the clamping groove, so that the clamping hook plate and the
hanging plate can be conveniently butted, the clamping hook plate is clamped into the
hanging groove, and the hanging plate enters the clamping groove, so that the hanging
is stable and the floating ladder ascends smoothly.

[0019] Two sides of a lower end of the lower ladder according to the present
invention are respectively provided with a mounting plate, one end of the mounting
plate is fixedly connected with the lower ladder, and the other end of the mounting
plate is fixedly connected with the chassis, so as to further improve mounting stability
of the lower ladder through the mounting plates.

[0020] Two sides of an upper end of the upper ladder according to the present
invention are respectively provided with an upper handle, while the upper handle is
fixedly connected with the upper ladder, and the two sides of the lower ladder are
respectively provided with a lower handle, while the lower handle is fixedly connected
with the lower ladder, so that the handle can be grasped conveniently when climbing
the ladder, and the safety is high.

[0021] The pressing block is vertically arranged with the stopping block according
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to the present invention, so as to increase a contact area between the pressing block
and the stopping block and increase an acting force of the pressing block on the
stopping block.

[0022] The other side of the bridge platform according to the present invention is
provided with a rotary guardrail, the rotary guardrail is rotatably connected with the
bridge platform, a guardrail rotation detection mechanism is arranged between the
rotary guardrail and the bridge platform, the guardrail rotation detection mechanism
comprises an inductor and a sensing plate, the inductor is arranged below the rotary
guardrail, the sensing plate is arranged on the rotary guardrail, a lower end of the
inductor is fixedly connected with the bridge platform, the inductor is connected with
the vehicle PLC controller, the sensing plate is fixedly connected with the rotary
guardrail, and when the rotary guardrail rotates to a rear part of the bridge platform,
the sensing plate is located above the inductor and induced by the inductor, so as to
avoid that the loader may hit a plane and damage the guardrail or the plane when the
rotary guardrail is at a side edge.

[0023] The rotary guardrail according to the present invention is provided with a
movable guardrail, the movable guardrail is slidably connected with the rotary
guardrail, a movable guardrail support guide sliding mechanism is arranged below the
movable guardrail, and the movable guardrail support guide sliding mechanism
comprises a supporting roller, a supporting roller shaft and a supporting roller seat, an
upper end face of the supporting roller butts against a lower end face of the movable
guardrail, the supporting roller is movably mounted on the supporting roller shaft, the
supporting roller shaft is installed on the supporting roller seat, and the supporting
roller seat is fixedly connected with the rotary guardrail through a bracket, so that the
movable guardrail is supported and guided by the supporting roller, such that the
movable guardrail is drawn more smoothly.

[0024] The rotary guardrail according to the present invention is provided with a
movable guardrail downward-pressing guide mechanism, the movable guardrail
downward-pressing guide mechanism comprises a guide roller and a guide roller shaft,
the rotary guardrail is fixedly provided with a guardrail slideway, the movable
guardrail comprises a guardrail rod, the guardrail rod is arranged in the guardrail
slideway and slidably connected with the rotary guardrail, the guide roller shaft is
arranged above the guardrail rod, the guide roller is movably mounted on the guide

roller shaft, a lower end face of the guide roller butts against an upper end face of the
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guardrail rod, and the guide roller shaft is fixedly connected with the rotary guardrail.
The guide roller can guide the guardrail rod to expand and contract, and can also urge
the guardrail rod to cling to the guardrail slideway without tilting.

[0025] The rotary guardrail according to the present invention comprises a guardrail
frame, a rotating rod and a supporting rod, a front side of the guardrail frame is
provided with the supporting rod, a rear side of the guardrail frame is provided with
the rotating rod, an upper part of the rotating rod is fixedly connected with the guardrail
frame, a lower end of the rotating rod is rotatably connected with the bridge platform,
an upper end of the supporting rod is fixedly connected with the guardrail frame, a
lower end of the supporting rod is arranged below the guardrail frame, a pluggable bolt
is arranged on the supporting rod, a side edge of the bridge platform is provided with
a first rod hole, the rear end of the bridge platform is provided with a second rod hole,
the bolt cooperates with the first rod hole to fix the guardrail frame at the side edge of
the bridge platform, and the bolt cooperates with the second rod hole to fix the
guardrail frame at a rear end of the bridge platform.

[0026] The bridge platform according to the present invention is provided with a
rotating rod jack, and a lower end of the rotating rod is placed in the rotating rod jack
and movably connected with the bridge platform, so that the whole guardrail can be
conveniently detached by pulling out the rotating rod and the bolt when the guardrail
is not used or needs maintenance.

[0027] One side of the rotating rod according to the present invention is provided
with an upright post, an upper end of the upright post is provided with a hinge plate,
while a lower end of the upright post is connected with the bridge platform, and one
end of the hinge plate is hinged with the upright post, while the other end of the hinge
plate is hinged with the rotating rod, so that rotating stability of the whole guardrail is
improved through the upright post.

[0028] The bridge platform according to the present invention is provided with an
upright post jack, and the lower end of the upright post is placed in the upright post
jack and movably connected with the bridge platform, so that the whole guardrail can
be conveniently detached by pulling out the upright post and the rotating rod when the
guardrail is not used or needs maintenance.

[0029] A positioning pin is arranged between the guardrail frame and the movable
guardrail according to the present invention, one end of the guardrail frame close to

the movable guardrail is provided with a guardrail pin hole, and the movable guardrail
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is provided with movable pin holes at intervals, one end of the positioning pin is placed
at an outside of the guardrail frame and serves as a plug-in end, and the other end of
the positioning pin passes through the guardrail pin hole and is placed in the movable
pin hole to limit and fixedly connect the movable guardrail with the guardrail frame, a
protruding length of the movable guardrail is adjusted by pulling out the positioning
pin, and a position of the movable guardrail is locked by passing the positioning pin
through the guardrail pin hole and the movable pin hole below the guardrail pin hole
when appropriate.

[0030] A front end of the guardrail rod according to the present invention is provided
with an anti-collision pad, and the anti-collision pad is fixedly connected with the
guardrail rod and used for buffering and protecting the guardrail rod.

[0031] The main platform-bridge platform connecting mechanism is arranged
between the main platform and the bridge platform according to the present invention,
and the main platform-bridge platform connecting mechanism comprises the
connecting frame, the connecting plate, the connecting roller and the connecting shaft,
the two sides of the rear end of the bridge platform are respectively provided with the
connecting frames which are fixedly connected with the bridge platform, and the
connecting frame is provided with the connecting open slot, the connecting open slot
faces the outside of the bridge platform, and the two sides of the front end of the main
platform are respectively provided with the connecting plate, the opposite surfaces of
the two connecting plates are respectively provided with the connecting rollers, one
end of each connecting plate is fixedly connected with the main platform, and the other
end of the connecting plate is provided with the connecting shaft, the connecting shaft
is fixedly connected with the connecting plate and the connecting roller is movably
installed on the connecting shaft. When the main platform rises to be flush with the
bridge platform, the connecting roller enters the connecting open slot, and the outer
surface of the connecting roller is in extrusion connection with the side wall of the
connecting open slot, so as to connect the main platform and the bridge platform
together and prevent the bridge platform from shaking during operation.

[0032] A front side wall of the connecting open slot according to the present
invention extends forward from top to bottom to form a front guide wall, and a rear
side wall of the connecting open slot extends backward from top to bottom to form a
rear guide wall, which is convenient for the connecting roller to enter the connecting

open slot.
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[0033] As the above structure is adopted, the present invention has the advantages
that the main platform and the bridge platform have the same docking height and are
stably docked, the bridge platform is free from side tilting, the rotation of the guardrail

is provided with detection, and the escalator is stable to step on.

DESCRIPTION OF THE DRAWINGS

[0034] FIG. 1 is a schematic structural diagram of a loader of the present invention
from one angle.

[0035] FIG. 2 is a schematic structural diagram of the loader of the present invention
from another angle.

[0036] FIG. 3 is a schematic structural diagram of the loader of the present invention
from still another angle.

[0037] FIG. 4 is a plan view of the loader of the present invention.

[0038] FIG. 5 is an enlarged drawing of an automatic leveling device for the
conveying platform in the present invention.

[0039] FIG. 6 is an enlarged drawing of a baffle and various sensors on a bridge
platform in the present invention.

[0040] FIG. 7 is an enlarged drawing of a bridge platform side-tilting prevention
mechanism in the present invention.

[0041] FIG. 8 is a sectional view of a portion A in FIG. 7 in the present invention.
[0042] FIG. 9 is a sectional view of a portion B in FIG. 7 in the present invention.
[0043] FIG. 10 is an enlarged drawing showing extension of an elevator in the present
invention.

[0044] FIG. 11 is a sectional view of a portion C in FIG. 10 in the present invention.
[0045] FIG. 12 is an enlarged drawing of a portion D in FIG. 10 in the present
invention.

[0046] FIG. 13 is an enlarged drawing showing retraction of the elevator in the
present invention.

[0047] FIG. 14 is an enlarged drawing of a rotary guardrail of the present invention
from one angle.

[0048] FIG. 15 is an enlarged drawing of a movable guardrail support guide sliding
mechanism in FIG. 14 in the present invention.

[0049] FIG. 16 is an enlarged drawing of a movable guardrail downward-pressing



guide mechanism in FIG. 14 in the present invention.

[0050] FIG. 17 is an enlarged drawing of the rotary guardrail of the present invention
from another angle.

[0051] FIG. 18 is an enlarged drawing of the rotary guardrail of the present invention
from still another angle.

[0052] FIG. 19 is an enlarged drawing of a main platform-bridge platform connecting
mechanism in the present invention.

[0053] Reference numerals: 1 refers to main platform, 2 refers to bridge platform, 3
refers to automatic leveling mechanism, 4 refers to baffle, 5 refers to supporting plate,
6 refers to low-level sensor, 7 refers to aligning sensor, 8 refers to high-level sensor, 9
refers to following sensor, 10 refers to ultra-high shutdown protection sensor, 11 refers
to baffle lowering sensor, 12 refers to chassis, 13 refers to operating board, 14 refers
to lifting mechanism, 15 refers to roller, 16 refers to bridge platform side-tilting
prevention mechanism, 17 refers to hook, 18 refers to guide supporting plate, 19 refers
to roller shaft, 20 refers to connecting block, 21 refers to sliding pole, 22 refers to
escalator, 23 refers to upper ladder, 24 refers to floating ladder, 25 refers to lower
ladder, 26 refers to hanging plate, 27 refers to hanging groove, 28 refers to pressing
block, 29 refers to ladder slideway, 30 refers to clamping hook plate, 31 refers to
stopping block, 32 refers to fixed mounting frame, 33 refers to fixed supporting frame,
34 refers to clamping groove, 35 refers to guide groove, 36 refers to mounting plate,
37 refers to upper handle, 38 refers to lower handle, 39 refers to rotary guardrail, 41
refers to pin, 42 refers to guardrail frame, 43 refers to rotating rod, 44 refers to
supporting rod, 45 refers to guardrail rotation detection mechanism, 46 refers to
inductor, 47 refers to sensing plate, 48 refers to upright post, 49 refers to hinge plate,
50 refers to movable guardrail, 51 refers to anti-collision pad, 52 refers to positioning
pin, 53 refers to movable guardrail support guide sliding mechanism, 54 refers to
supporting roller, 55 refers to supporting roller shaft, 56 refers to supporting roller seat,
57 refers to movable guardrail downward-pressing guide mechanism, 58 refers to
guide roller, 59 refers to guardrail rod, 60 refers to main platform-bridge platform
connecting mechanism, 61 refers to connecting frame, 62 refers to connecting plate,

63 refers to connecting roller, and 64 refers to connecting open slot.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
[0054] The embodiments of the present invention will be described in further detail
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with reference to the drawings hereinafter.

[0055] An automatic leveling device for a conveying platform comprises a main
platform 1 and a bridge platform 2, wherein an automatic leveling mechanism 3 is
arranged between the main platform 1 and the bridge platform 2. The automatic
leveling mechanism 3 comprises a baffle 4, a supporting plate 5, a low-level sensor 6
and an aligning sensor 7. At least one baffle 4 is arranged between the main platform
1 and the bridge platform 2. A supporting plate 5 is arranged on the main platform 4,
one end of the supporting plate 5 is fixedly connected with the main platform 1, and
the other end of the supporting plate is exposed from the main platform 1 and placed
below the baffle 4. The baffle 4 is hinged with the bridge platform 2, two ends of the
baffle 4 are free ends, and one end of the baffle 4 faces the supporting plate 5 and is
fixedly provided with the low-level sensor 6. The aligning sensor 6 is arranged
between the other end of the baftle 4 and the bridge platform 2, one end of the aligning
sensor 7 is fixedly connected with the bridge platform 2, and the other end of the
aligning sensor is arranged at interval with the baffle 4, so that when the supporting
plate contacts the low-level sensor on the baffle in use as the main platform rises, the
low-level sensor can sense the supporting plate, and a rising velocity of the main
platform can be reduced through a loader control system, such that the rising velocity
of the main platform is switched from fast to slow, one end of the supporting plate
supporting the baffle rotates upwards, and the other end of the baffle rotates
downwards; when the aligning sensor senses the baffle, the loader control system
controls the main platform to stop rising, so that the main platform and the bridge
platform are flush, the adjustment is convenient, and cargos are conveyed stably.
[0056] One side of the aligning sensor 7 according to the present invention is
provided with a following sensor 9, one end of the following sensor 9 is fixedly
connected with the bridge platform 2, the other end of the following sensor faces the
baffle 4, and a height of the following sensor 9 is higher than a height of the aligning
sensor 7, so that when in use, as the main platform rises, when the supporting plate
touches the low-level sensor on the baftle, the low-level sensor senses the supporting
plate, and the rising velocity of the main platform is reduced by the loader control
system, such that the rising velocity of the main platform is switched from fast to slow.
The supporting plate supports one end of the baffle to rotate upwards and the other end
of the baffle to rotate downwards. When the following sensor senses the baffle, the

loader control system controls the main platform to follow the bridge platform up and
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down until the main platform is flush with the bridge platform.

[0057] One side of the aligning sensor 7 according to the present invention is
provided with a high-level sensor 8, one end of the high-level sensor 8 is fixedly
connected with the bridge platform 2, the other end of the high-level sensor faces the
baffle 4, and a height of the high-level sensor 8 is lower than the height of the aligning
sensor 7, so that when in use, when the aligning sensor fails, the main platform
continues to rise, the supporting plate supports one end of the baffle to continue to
rotate upwards and the other end of the baffle to rotate downwards, the high-level
sensor touches the baffle, and the loader control system controls the main platform to
descend instead of rising.

[0058] One side of the aligning sensor 7 according to the present invention is
provided with an ultra-high shutdown protection sensor 10, one end of the ultra-high
shutdown protection sensor 10 is fixedly connected with the bridge platform 2, the
other end of the ultra-high shutdown protection sensor faces the baffle 4, and a height
of the ultra-high shutdown protection sensor 10 is lower than the height of the aligning
sensor 7, so that when in use, when the baffle or other sensor on the bridge platform
fails, the main platform continues to rise, the supporting plate supports one end of the
baffle to continue to rotate upwards and the other end of the baffle to rotate downwards,
the ultra-high shutdown protection sensor senses the baffle, the loader control system
cuts off the power and the main platform stops rising.

[0059] One side of the aligning sensor 7 according to the present invention is
provided with a baffle lowering sensor 11, one end of the baffle lowering sensor 11 is
fixedly connected with the bridge platform 2, the other end of the baffle lowering
sensor faces the baffle 4, and a height of the baffle lowering sensor 11 is higher than
the height of the aligning sensor 7, so that a position of the baffle can be detected by
the baffle lowering sensor, and the baffle can be confirmed to be in a state of being
lifted and rotated by the supporting plate.

[0060] A loader comprises a chassis 12 and a vehicle PLC controller, wherein the
chassis 12 is provided with the automatic leveling device for the conveying platform
above, the main platform 1 and the bridge platform 2 are respectively connected with
the chassis 12 through a lifting mechanism 14, the low-level sensor 6, the aligning
sensor 7, the high-level sensor 8, the following sensor 9, the ultra-high shutdown
protection sensor 10, the baffle lowering sensor 11 and the lifting mechanism 14 are

respectively connected with the vehicle PLC controller, so that when the loader is
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docked with an airplane, cargo can be quickly conveyed after leveling by the automatic

leveling device for the conveying platform.

[0061] The main platform 1 according to the present invention is provided with a
conveying motor, a chain, a chain wheel, a conveying roller, a roller shaft and a motor
controller. The bridge platform 2 is provided with a conveying motor, a chain, a chain
wheel, a conveying roller, a roller shaft and a motor controller. The main platform 1

and the bridge platform 2 are respectively provided with a roller shaft at intervals. Two

ends of the roller shaft are fixedly connected with the main platform 1 or the bridge
platform 2 through a bearing. The conveying roller is mounted on the roller shaft, and
an output shaft of the conveying motor is connected with the roller shaft through the

chain and the chain wheel. The conveying motor is connected with the motor controller,
the conveying motor and the motor controller are fixed on the main platform 1 or the
bridge platform 2, and the motor controller is connected with the vehicle PLC

controller, so as to realize forward, backward, left, right and 360-degree rotation of the

cargo.

[0062] One side of the bridge platform 2 according to the present invention is

provided with an operating board 13, and the other side of the bridge platform 2 is

provided with a bridge platform side-tilting prevention mechanism 16. The bridge

platform side-tilting prevention mechanism 16 comprises a hook 17 and a guide

supporting plate 18. The hook 17 is arranged below the other side of the bridge

platform 2, a lower end of the hook 17 is hinged with a roller shaft 19 of the lifting
mechanism 14 at a lower end of the bridge platform 2, and an upper part of the hook
17 is provided with a guide supporting plate18 facing the roller shaft 19. An upper end
of the guide supporting plate 18 is butted against and slidably connected with the hook
17, and the guide supporting plate 18 is fixedly connected with the bridge platform 2,

so that during a lifting process of the bridge platform, the hook moves on the guide

supporting plate due to the movement of the roller shaft, and the hook is always hung
on the guide supporting plate, such that the side of the bridge platform far away from
the operating board may not be tilted, thereby realizing the balance of the whole bridge

platform.

[0063] The hook 17 according to the present invention comprises a connecting block
20 and a sliding pole 21. An upper end of the connecting block 20 is provided with the

sliding pole 21, and a lower end of the connecting block is hinged with the roller shaft
19. One end of the sliding pole 21 is fixedly connected with the connecting block 20,
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and the other end of the sliding pole is draped on an upper end face of the guide
supporting plate 18. The sliding pole 21 is slidably connected with the guide
supporting plate 18, so as to be hung on the guide supporting plate through the slide
bar, the lower end of the connecting block is hinged with the roller shaft, while the
connecting block and the slide bar form the hook to hook the guide supporting plate at
all times, so that the side bridge platform connected with the guide supporting plate is
downward and does not incline.

[0064] One side of the bridge platform 2 according to the present invention is
provided with an elevator 22. The escalator 22 comprises an upper ladder 23, a floating
ladder 24 and a lower ladder 25. The upper ladder 23 is fixedly connected with the
bridge platform 2, and two sides of a lower part of the upper ladder 23 are respectively
provided with a hanging plate 26. The hanging plate 26 is fixedly connected with the
upper ladder 23, and a hanging groove 27 with an upward opening is formed between
the hanging plate 26 and the upper ladder 23. Two sides of a lower end of the upper
ladder 23 are respectively provided with a pressing block 28, and the pressing block
28 is located below the hanging plate 26. One end of the pressing block 28 is fixedly
connected with the upper ladder 23, and the other end of the pressing block is arranged
outside the upper ladder 23 to form a pressing end. One side of the upper ladder 23 far
from the bridge platform 2 is provided with the floating ladder 24 and the lower ladder
25 at intervals. The lower ladder 25 is fixedly connected with the chassis 12, ladder
slideways 29 are fixedly arranged on both sides of an upper part of the lower ladder
23, and the floating ladder 24 is located between the upper ladder 23 and the lower
ladder 25. The floating ladder 24 is slidably connected with the lower ladder 25
through the ladder slideways 29, two sides of an upper end of the floating ladder 24
are respectively provided with a clamping hook plate 30, and two sides of a lower end
of the floating ladder 24 are respectively provided with a stopping block 31. One end
of the clamping hook plate 30 is fixedly connected with the floating ladder 24, and the
other end of the clamping hook plate extends to a direction of the upward ladder 23 to
form a hanging end. The clamping hook plate 30 is clamped into the hanging groove
27 to connect the floating ladder 24 with the upper ladder 23. One end of the stopping
block 31 is fixedly connected with the floating ladder 24, and the other end of the
stopping block extends to the direction of the upward ladder 23 to form a bearing end.
The upper ladder 23 is downward, and the pressing block 28 is pressed on the stopping
block 31 to drive the floating ladder 24 to descend. The upper ladder and the floating
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ladder can ascend and descend as the bridge platform ascends and descends which can
ascend and descend smoothly, have stable structure and do not shake.

[0065] A fixed mounting frame 32 is arranged between the upper ladder 23 and the
bridge platform 2 according to the present invention, one end of the fixed mounting
frame 32 is fixedly connected with the upper ladder 23, and the other end of the fixed
mounting frame is fixedly connected with the bridge platform 2. Two sides of the lower
ladder 25 are respectively provided with a fixed supporting frame 33, one end of the
fixed supporting frame 33 is fixedly connected with the lower ladder 25 and the other
end of the fixed supporting frame is fixedly connected with the chassis 12, so that
mounting stability of the upper ladder and the lower ladder can be improved through
the fixed mounting frame and the fixed supporting frame.

[0066] The clamping hook plate 30 according to the present invention is provided
with a downward opening clamping groove 34, an open end of the clamping groove
34 opens outwards to form a guide groove 35, and an opening angle of the guide groove
35 is larger than an opening angle of the clamping groove 34, so that the clamping
hook plate and the hanging plate can be conveniently butted, the clamping hook plate
is clamped into the hanging groove, and the hanging plate enters the clamping groove,
so that the hanging is stable and the floating ladder ascends smoothly.

[0067] Two sides of a lower end of the lower ladder 25 according to the present
invention are respectively provided with a mounting plate 36, one end of the mounting
plate 36 is fixedly connected with the lower ladder 25, and the other end of the
mounting plate is fixedly connected with the chassis 12, so as to further improve
mounting stability of the lower ladder through the mounting plates.

[0068] Two sides of an upper end of the upper ladder 23 according to the present
invention are respectively provided with an upper handle 37, while the upper handle
37 is fixedly connected with the upper ladder 23, and the two sides of the lower ladder
25 are respectively provided with a lower handle 38, while the lower handle 38 is
fixedly connected with the lower ladder 25, so that the handle can be grasped
conveniently when climbing the ladder, and the safety is high.

[0069] The pressing block 28 is vertically arranged with the stopping block 31
according to the present invention, so as to increase a contact area between the pressing
block and the stopping block and increase an acting force of the pressing block on the
stopping block.

[0070] The other side of the bridge platform 2 according to the present invention is
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provided with a rotary guardrail 39, and the rotary guardrail 39 is rotatably connected
with the bridge platform 2. A guardrail rotation detection mechanism 45 is arranged
between the rotary guardrail 39 and the bridge platform 2. The guardrail rotation
detection mechanism 45 comprises an inductor 46 and a sensing plate 47. The inductor
46 is arranged below the rotary guardrail 39, and the sensing plate 47 is arranged on
the rotary guardrail 39. A lower end of the inductor 46 is fixedly connected with the
bridge platform 2, the inductor is connected with the vehicle PLC controller, and the
sensing plate 47 is fixedly connected with the rotary guardrail 39. When the rotary
guardrail 39 rotates to a rear part of the bridge platform 2, the sensing plate 47 is
located above the inductor 46 and induced by the inductor 46, so as to avoid that the
loader may hit a plane and damage the guardrail or the plane when the rotary guardrail
is at a side edge.

[0071] The rotary guardrail 39 according to the present invention is provided with a
movable guardrail 50, and the movable guardrail 50 is slidably connected with the
rotary guardrail 39. A movable guardrail support guide sliding mechanism 53 is
arranged below the movable guardrail 50, and the movable guardrail support guide
sliding mechanism 53 comprises a supporting roller 54, a supporting roller shaft 55
and a supporting roller seat 56. An upper end face of the supporting roller 54 butts
against a lower end face of the movable guardrail 50, the supporting roller 54 is
movably mounted on the supporting roller shaft 55, the supporting roller shaft 55 is
installed on the supporting roller seat 56, and the supporting roller seat 56 is fixedly
connected with the rotary guardrail 39 through a bracket, so that the movable guardrail
is supported and guided by the supporting roller, such that the movable guardrail is
drawn more smoothly.

[0072] The rotary guardrail 39 according to the present invention is provided with a
movable guardrail downward-pressing guide mechanism 57. The movable guardrail
downward-pressing guide mechanism 57 comprises a guide roller 58 and a guide roller
shaft. The rotary guardrail 39 is fixedly provided with a guardrail slideway. The
movable guardrail 50 comprises a guardrail rod 59, the guardrail rod 59 is arranged in
the guardrail slideway and slidably connected with the rotary guardrail 39. The guide
roller shaft is arranged above the guardrail rod 59, the guide roller 58 is movably
mounted on the guide roller shaft, a lower end face of the guide roller 58 butts against
an upper end face of the guardrail rod 59, and the guide roller shaft is fixedly connected

with the rotary guardrail 39. The guide roller can guide the guardrail rod to expand and
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contract, and can also urge the guardrail rod to cling to the guardrail slideway without
tilting.

[0073] The rotary guardrail 39 according to the present invention comprises a
guardrail frame 42, a rotating rod 43 and a supporting rod 44. A front side of the
guardrail frame 42 is provided with the supporting rod 44, a rear side of the guardrail
frame is provided with the rotating rod 43, an upper part of the rotating rod 43 is fixedly
connected with the guardrail frame 42, and a lower end of the rotating rod is rotatably
connected with the bridge platform 2. An upper end of the supporting rod 44 is fixedly
connected with the guardrail frame 42, a lower end of the supporting rod 44 is arranged
below the guardrail frame 42, and a pluggable bolt 41 is arranged on the supporting
rod 44. A side edge of the bridge platform 2 is provided with a first rod hole, the rear
end of the bridge platform 2 is provided with a second rod hole, the bolt 41 cooperates
with the first rod hole to fix the guardrail frame 42 at the side edge of the bridge
platform 2, and the bolt 41 cooperates with the second rod hole to fix the guardrail
frame 42 at a rear end of the bridge platform 2.

[0074] The bridge platform 2 according to the present invention is provided with a
rotating rod jack, and a lower end of the rotating rod 43 is placed in the rotating rod
jack and movably connected with the bridge platform 2, so that the whole guardrail
can be conveniently detached by pulling out the rotating rod and the bolt when the
guardrail is not used or needs maintenance.

[0075] One side of the rotating rod 43 according to the present invention is provided
with an upright post 48, an upper end of the upright post 48 is provided with a hinge
plate 49, while a lower end of the upright post is connected with the bridge platform 2,
and one end of the hinge plate 49 is hinged with the upright post 48, while the other
end of the hinge plate is hinged with the rotating rod 43, so that rotating stability of
the whole guardrail is improved through the upright post.

[0076] The bridge platform 2 according to the present invention is provided with an
upright post jack, and the lower end of the upright post 48 is placed in the upright post
jack and movably connected with the bridge platform, so that the whole guardrail can
be conveniently detached by pulling out the upright post and the rotating rod when the
guardrail is not used or needs maintenance.

[0077] A positioning pin 52 is arranged between the guardrail frame 42 and the
movable guardrail 50 according to the present invention, one end of the guardrail frame

42 close to the movable guardrail 50 is provided with a guardrail pin hole, and the
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movable guardrail 50 is provided with movable pin holes at intervals. One end of the
positioning pin 52 is placed at an outside of the guardrail frame 42 and serves as a
plug-in end, and the other end of the positioning pin passes through the guardrail pin
hole and is placed in the movable pin hole to limit and fixedly connect the movable
guardrail 50 with the guardrail frame 42, a protruding length of the movable guardrail
is adjusted by pulling out the positioning pin, and a position of the movable guardrail
is locked by passing the positioning pin through the guardrail pin hole and the movable
pin hole below the guardrail pin hole when appropriate.

[0078] A front end of the guardrail rod 59 according to the present invention is
provided with an anti-collision pad 51, and the anti-collision pad 51 is fixedly
connected with the guardrail rod 59 and used for buffering and protecting the guardrail
rod.

[0079] The main platform-bridge platform connecting mechanism 60 is arranged
between the main platform 1 and the bridge platform 2 according to the present
invention, and the main platform-bridge platform connecting mechanism 60 comprises
the connecting frame 61, the connecting plate 62, the connecting roller 63 and the
connecting shaft. The two sides of the rear end of the bridge platform 2 are respectively
provided with the connecting frames 61. The connecting frames 61 are fixedly
connected with the bridge platform 2, and the connecting frame 61 is provided with
the connecting open slot 64. The connecting open slot 64 faces the outside of the bridge
platform 2, and the two sides of the front end of the main platform 1 are respectively
provided with the connecting plate 62. The opposite surfaces of the two connecting
plates 62 are respectively provided with the connecting rollers 63, one end of each
connecting plate 62 is fixedly connected with the main platform 1, and the other end
of the connecting plate is provided with the connecting shaft. The connecting shaft is
fixedly connected with the connecting plate 62 and the connecting roller 63 is movably
installed on the connecting shaft. When the main platform 1 rises to be flush with the
bridge platform 2, the connecting roller 63 enters the connecting open slot 64, and the
outer surface of the connecting roller 63 is in extrusion connection with the side wall
of the connecting open slot 64, so as to connect the main platform and the bridge
platform together and prevent the bridge platform from shaking during operation.
[0080] The connecting open slot 64 according to the present invention comprises a
front side wall and a rear side wall. The front side wall of the connecting open slot 64

extends forward from top to bottom to form a front guide wall, and the rear side wall
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of the connecting open slot 64 extends backward from top to bottom to form a rear
guide wall, which is convenient for the connecting roller to enter the connecting open
slot.

[0081] As shown in FIG. 1, FIG. 4, FIG. 5 and FIG. 6, an automatic leveling
mechanism is arranged between the main platform and the bridge platform of the
present invention. FIG. 5 is a partially enlarged drawing when the main platform is
about to be flush with the bridge platform. In order to reduce a docking gap between
the main platform and the bridge platform, one groove may be set in the middle of one
end of the bridge platform facing the main platform for mounting the automatic
leveling mechanism. As shown in FIG. 1 and FIG. 4, the baffle is mounted in the
groove of the bridge platform, and one baffle or two baffles may be set on the bridge
platform. When one baffle is arranged, an upper position in the middle of the baftle is
hinged with the bridge platform, one end of the baffle faces downwards toward the
baffle and a low-level sensor is fixedly installed, and the other end of the baffle faces
upwards. The baffle lowering sensor, the following sensor, the aligning sensor, the
high-level sensor and the ultra-high shutdown protection sensor are sequentially
arranged at intervals between the baffle facing upwards and the bridge platform, and
positions and heights of the baffle lowering sensor, the following sensor, the aligning
sensor, the high-level sensor and the ultra-high shutdown protection sensor on the
bridge platform are reduced in sequence. When two baffles are arranged, as shown in
FIG. 6, a left baffle is arranged on a left side and a right baftle is arranged on a right
side in the groove of the bridge platform, a middle-upper part of the left baffle and the
middle-upper part of the right baffle are hinged with the bridge platform respectively,
a lower end of the left baffle is fixedly provided with the low-level sensor, and the
baffle lowering sensor, the aligning sensor and the ultra-high shutdown protection
sensor are arranged between a right end of the left baffle and the bridge platform. The
baffle lowering sensor, the aligning sensor and the ultra-high shutdown protection
sensor are respectively fixed on the bridge platform and arranged at intervals from the
left baftle. Positions and heights of the baftle lowering sensor, the aligning sensor and
the ultra-high shutdown protection sensor on the bridge platform are reduced in
sequence. A left end of the right baffle is a free end downward, and the following sensor,
the high-level sensor and the ultra-high shutdown protection sensor are arranged
between the right end of the right baffle and the bridge platform. The following sensor,

the high-level sensor and the ultra-high shutdown protection sensor are fixed on the
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bridge platform and arranged at intervals from the right baffle, and positions and
heights of the following sensor, the high-level sensor and the ultra-high shutdown
protection sensor on the bridge platform are reduced in turn. In this embodiment, two
or one ultra-high shutdown protection sensors may be arranged as required. The
supporting plate is located below the two baffles for supporting and driving the two
baffles to rotate. The low-level sensor may be set to sense when a height of an upper
end face of the main platform is lower than that of an upper end face of the bridge
platform by 100 mm. The following sensor may be set to sense when the height of the
upper end face of the main platform is lower than that of the upper end face of the
bridge platform by 30 mm. The baffle lowering sensor may be set to sense when the
height of the upper end face of the main platform is lower than that of the upper end
face of the bridge platform by an arbitrary value between 100 and 30, and is used to
sense that the baffle is lifted. The aligning sensor is set to sense when the height of the
upper end face of the main platform is consistent with that of the upper end face of the
bridge platform, and the high-level sensor may be set to sense when the height of the
upper end face of the main platform is higher than that of the bridge platform by 20
mm. The ultra-high shutdown protection sensor may be set to sense when the height
of the upper end face of the main platform is higher than that of the upper end face of
the bridge platform by a value as required, for example, any value between 30 mm and
50 mm. The values of each sensor described in the present invention are not limited to
the specific values in this embodiment, and may be set according to specific
requirements. When in use, taking the left baffle and the right baffle mounted on the
bridge platform as an example, when the main platform rises rapidly from a low
position to 100 mm below the bridge platform, an upper end face of the supporting
plate abuts against the low-level sensor at the right end of the left baffle, and the low-
level sensor receives a signal and transmits the signal to the PLC controller. The PLC
controller controls the lifting mechanism of the main platform, so that the rising
velocity of the main platform is reduced from fast to slow, and the main platform
continues to rise slowly. The baffle lowering sensor senses the left baftle, indicating
that the main platform is rising continuously. The supporting plate supports the right
end of the left baffle and the left end of the right baffle to rotate upwards respectively,
so that the left end of the left baffle and the right end of the right baffle rotate
downwards until the main platform rises to 38 mm below the bridge platform. The

following sensor senses the right end of the right baffle and transmits a signal to the
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PLC controller. The PLC controller controls the lifting mechanism of the main
platform and the lifting mechanism of the bridge platform, and the main platform is in
a tracking lifting state, and can simultaneously ascend and descend with the bridge
platform until the main platform is flush with the bridge platform. When the heights
of the main platform and the upper end face of the bridge platform are consistent, the
aligning sensor receives a signal and transmits the signal to the PLC controller. The
PLC controller controls the lifting mechanism of the main platform, so that the main
platform stops rising and cargo conveying can be carried out. If the low-level sensor,
the baffle lowering sensor and the aligning sensor fail, the main platform will continue
to rise. When the main platform rises to 20 mm higher than the bridge platform, the
high-level sensor senses the right baffle and transmits a signal to the PLC controller.
The PLC controller controls the lifting mechanism of the main platform to make the
main platform descend. If the high-level sensor also fails, the main platform continues
to rise, and the right end of the left baffle and the left end of the right baftle keep rising
with the supporting plate, so that the ultra-high shutdown protection sensor senses the
left end of the left baffle and the right end of the right baffle, and transmits a signal to
the PLC controller. The PLC controller controls the main platform and the bridge
platform to stop ascending and descending at the same time, and the main platform
and the bridge platform may be used again after maintenance by workers. The present
invention has a simple structure, enables the main platform to be automatically docked
with the bridge platform through the automatic leveling mechanism, and has the
advantages of high adjustment velocity, smooth docking, smooth cargo conveying and
no jamming, thus indirectly improving the cargo conveying velocity.

[0082] As shown in FIG. 3, and FIG. 7 to FIG. 9, the bridge platform side-tilting
prevention mechanism is also arranged in the present invention. For convenience of
description, the orientation of FIG. 3 is used for illustration. A right side of the bridge
platform is provided with the operating table, which makes a center of gravity of the
bridge platform move to the right, easy to tilt to the right, and even has the risk of
rollover. The bridge platform side-tilting prevention mechanism is provided on a left
side of the bridge platform, and the lifting mechanism is provided between the lower
end of the bridge platform and the chassis. The lifting mechanism belongs to the prior
art, and a scissor frame of the lifting mechanism is driven by a driving cylinder. The
scissor frame comprises scissor arms, as shown in FIG. 3. An upper end of one scissor

arm is hinged with a front part of the lower end of the bridge platform, and an upper
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end of the other scissor arm is slidably connected with a rear part of the lower end of
the bridge platform through rollers. The rollers are movably mounted on the roller
shaft, and the two ends of the roller shaft are fixedly connected with the scissor arms.
The hook is movably mounted on the roller shaft of the scissor arm at the lower end of
the left side of the bridge platform, and the guide supporting plate is arranged at the
lower end of the left side of the bridge platform. A right side of the guide supporting
plate is fixedly connected with the bridge platform, the sliding pole is pressed on the
guide supporting plate, and the lower end of the connecting block is hin with the roller
shaft, so that the connecting block can swing back and forth relative to the roller shatft.
In the ascending and descending process of the bridge platform, the sliding pole can
always lean against the guide supporting plate and slide along the guide supporting
plate, so as to ensure that the bridge platform is always restrained by the hook and does
not tilt in the ascending and descending process.

[0083] As shown in FIG. 2 and FIG. 10 to FIG. 13, the elevator is arranged at one
side of the operating board. The escalator consists of the upper ladder, the floating
ladder and the lower ladder. When the bridge platform is driven to ascend by the lifting
mechanism, the upper ladder is driven to ascend until the hanging plate of the upper
ladder of the upper ladder is clamped with the clamping hook plate of the floating
ladder, and the upper ladder continues to ascend. The floating ladder is driven to ascend
by the hanging plate and the clamping hook plate. After the bridge platform ascends
in place, the upper ladder and the floating ladder stop ascending, and the upper end of
the floating ladder is connected with the hanging plate through the clamping hook plate,
while the lower end of the floating ladder is connected with the slideway through the
sliding block. The floating ladder is stable in structure and will not shake. In this case,
an operator can hold the lower handle and enter the bridge platform from the lower
ladder through the floating ladder and the upper ladder in turn. When the bridge
platform descends, the bridge platform descends to drive the upper ladder to descend,
the upper ladder descends, the floating ladder does not move, and the hanging plate of
the upper ladder is separated from the clamping hook plate. The pressing block at the
lower end of the upper ladder touches the stopping block of the floating ladder, the
upper ladder continues to descend, and the pressing block presses the stopping block
to drive the floating ladder to descend until the bridge platform stops descending, and
the upper ladder and the floating ladder stop accordingly.

[0084] Asshown in FIG. 1 to FIG. 3 and FIG. 14 to FIG. 18, in the present invention,
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the rotary guardrail is arranged on the left side of the bridge platform, that is, on the
side far from the operating board. As shown in FIG. 14 and FIG. 17, the guardrail
rotation detection mechanism is arranged between the rotary guardrail and the bridge
platform, and the inductor is connected with the vehicle PLC controller. As shown in
FIG. 1 to FIG. 3, the rotary guardrail is arranged on the side edge of the bridge platform.
In this case, the sensing plate is located at the side edge of the inductor, the inductor
cannot sense the sensing plate, and the vehicle PLC controller cannot receive the signal
of the inductor. In this case, the loader cannot walk. If the loader walks and docks with
the plane in this case, the movable guardrail may hit the plane, so the loader will not
move, and the operator may manually pull up the bolt, so that the bolt can be pulled
out from the first rod hole, and manually rotate the rotary guardrail to the rear end of
the bridge platform. The bolt is loosened, the lower end of the bolt is inserted into the
second rod hole at the rear end of the bridge platform, and the rotary guardrail is fixed
at the rear end of the bridge platform. In this process, the rotary guardrail rotates to
drive the sensing plate to rotate. When the rotary guardrail rotates to the rear end of
the bridge platform, the sensing plate rotates right above the inductor, and the inductor
senses the sensing plate and transmits a signal to the vehicle PLC controller, and the
vehicle PLC controller starts the a walking mechanism, so that the loader can walk.
The present invention is provided with the movable guardrail support guide sliding
mechanism and the movable guardrail downward-pressing guide mechanism. As
shown in FIG. 15 and FIG.16, the lower end face of the guardrail rod abuts against the
upper end face of the supporting roller, and the upper end face of the guardrail rod
abuts against the lower end face of the guide roller. Both the supporting roller and the
guide roller can roll. The supporting roller can support and guide the guardrail rod, and
the guide roller can guide the guardrail rod to expand and contract and urge the
guardrail rod to cling to the guardrail slideway without tilting. The supporting roller
and the guide roller clamp the guardrail rod together to ensure smooth extension and
retraction of the guardrail rod.

[0085] As shown in FIG. 1 to FIG. 4 and FIG. 19, the main platform-bridge platform
connecting mechanism is also arranged between the main platform and the bridge
platform according to the present invention. The connecting roller is connected with
the connecting shaft through a shaft sleeve, and the connecting roller can rotate. When
the main platform rises, the main platform drives the connecting roller to rise, and the

connecting roller enters the connecting open slot from bottom to top, and the lower
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end of the connecting open slot is flared to facilitate the connecting roller to enter the
connecting open slot. When the main platform rises to be flush with the bridge platform,
the connecting roller is place in the connecting open slot, and the outer surface of the
connecting roller is at least pressed against one side wall of the connecting open slot,
so that when the bridge platform is unstable and needs to swing left and right during
cargo transportation, the connecting open slot of the bridge platform is in extrusion
connection with the connecting roller to drive the main platform to swing, but the main
platform is heavy and will not swing or shake, and the main platform will be
conversely in extrusion connection with the open slot through the connecting roller to
make the bridge platform unable to swing left and right, thus realizing the stability of
the bridge platform.

[0086] The loader in the present invention may be driven hydraulically or electrically.
The driving cylinder of the lifting mechanism of the main platform may be an electric
cylinder or a hydraulic cylinder, and the driving cylinder of the lifting mechanism of
the bridge platform may be an electric cylinder or a hydraulic cylinder. The driving
cylinder of the lifting mechanism between the main platform and the chassis can be a
hydraulic cylinder or an electric cylinder, and the driving cylinder of the lifting
mechanism between the bridge platform and the chassis can be a hydraulic drive or an
electric drive. The drive of the cargo conveying on the main platform and the bridge
platform may be hydraulic drive or electric drive. When the electric drive is adopted,
the conveying motor drives the conveying roller to rotate for conveying cargo, and the
structure of the prior art is adopted for the conveying roller, which will not be repeated
here. Through the combination of different steering rollers, forward, backward, left,
right and 360-degree rotation of the cargo can be realized. One motor controller
controls a plurality of conveying motors at the same time. The vehicle PLC controller
sends a rotating velocity instruction to the motor controller by detecting a switch signal,
a direction signal and a velocity demand signal. The vehicle PLC controller adjusts the
rotating velocity instruction according to demands and controls a conveying velocity
of the roller. The conveying motor may be a permanent magnet deceleration motor,
and the permanent magnet deceleration motor has an integrated structure of a reducer,
a temperature sensor and a permanent magnet motor. The permanent magnet motor is
an asynchronous starting permanent magnet synchronous motor with a surface rotor
structure. The permanent magnet is fixed outside a rotor of a starting cage with a high-

strength stainless steel ring, and the rotor shaft of the motor and the reducer are
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integrated. A temperature sensor is installed on a stator of the permanent magnet motor.
The stator, a rotor and the reducer of the permanent magnet motor are encapsulated in
a casing of the motor through end covers at two ends. A cooling fan is arranged on the
rear cover of the motor, the fan takes away the heat when the motor works by cooling
radiating ribs on a surface of the casing, and the motor controller can judge a fault state
of the conveying motor. When a working current of the permanent magnet motor is
greater than a current preset value, the motor controller can cut off a working power
supply of the conveying motor, and the motor controller is also used to judge a
temperature state of the conveying motor. When a temperature of the permanent
magnet motor is too high, the motor controller may carry out a derating or shutdown
treatment according to a specific temperature value. The walking of the loader, the
ascending and descending of the main platform, the ascending and descending of the
bridge platform, and the driving of the cargo conveying on the main platform and the
bridge platform may be realized by either electric or hydraulic driving, or both, which
may be selected as needed.

[0087] As the above structure is adopted, the present invention has the advantages
that the main platform and the bridge platform have the same docking height and are
stably docked, the bridge platform is free from side tilting, the rotation of the guardrail

is provided with detection, and the escalator is stable to step on.
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We claim:

1. An automatic leveling device for a conveying platform comprising a main
platform and a bridge platform, characterized in that: an automatic leveling mechanism
is arranged between the main platform and the bridge platform, the automatic leveling
mechanism comprises a baffle, a supporting plate, a low-level sensor and an aligning
sensor, at least one baffle is arranged between the main platform and the bridge
platform, a supporting plate is arranged on the main platform, one end of the
supporting plate is fixedly connected with the main platform, the other end of the
supporting plate is exposed from the main platform and placed below the baffle, the
baffle is hinged with the bridge platform, two ends of the baffle are free ends, one end
of the baffle faces the supporting plate and is fixedly provided with the low-level
sensor, the aligning sensor is arranged between the other end of the baffle and the
bridge platform, one end of the aligning sensor is fixedly connected with the bridge

platform, and the other end of the aligning sensor is arranged at interval with the baftle.

2. The automatic leveling device according to claim 1, characterized in that, one
side of the aligning sensor is provided with a following sensor, one end of the following
sensor is fixedly connected with the bridge platform, the other end of the following
sensor faces the baffle, and a height of the following sensor is higher than a height of

the aligning sensor.

3. The automatic leveling device according to claim 1 or 2, characterized in that,
one side of the aligning sensor is provided with a high-level sensor, one end of the
high-level sensor is fixedly connected with the bridge platform, the other end of the
high-level sensor faces the baffle, and a height of the high-level sensor is lower than

the height of the aligning sensor.

4. The automatic leveling device according to claim 3, characterized in that, one
side of the aligning sensor is provided with an ultra-high shutdown protection sensor,
one end of the ultra-high shutdown protection sensor is fixedly connected with the
bridge platform, the other end of the ultra-high shutdown protection sensor faces the
baffle, and a height of the ultra-high shutdown protection sensor is lower than the

height of the aligning sensor.
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5. The automatic leveling device according to claim 1 or 2 or 4, characterized in
that, one side of the aligning sensor is provided with a baffle lowering sensor, one end
of the baffle lowering sensor is fixedly connected with the bridge platform, the other
end of the baffle lowering sensor faces the baffle, and a height of the baffle lowering

sensor is higher than the height of the aligning sensor.

6. A loader, characterized in that, comprising a chassis and a vehicle PLC
controller, characterized in that, the chassis is provided with the automatic leveling
device for the conveying platform according to claim 1 or 2 or 4, the main platform
and the bridge platform are respectively connected with the chassis through a lifting
mechanism, the low-level sensor, the aligning sensor and the lifting mechanism are

respectively connected with the vehicle PLC controller.

7. The loader according to claim 6, characterized in that, the main platform is
provided with a conveying motor, a chain, a chain wheel, a conveying roller, a roller
shaft and a motor controller, the bridge platform is provided with a conveying motor,
a chain, a chain wheel, a conveying roller, a roller shaft and a motor controller, the
main platform and the bridge platform are respectively provided with a roller shaft at
intervals, two ends of the roller shaft are fixedly connected with the main platform or
the bridge platform through a bearing, the conveying roller is mounted on the roller
shaft, an output shaft of the conveying motor is connected with the roller shaft through
the chain and the chain wheel, the conveying motor is connected with the motor
controller, the conveying motor and the motor controller are fixed on the main platform
or the bridge platform, and the motor controller is connected with the vehicle PLC

controller.

8. The loader according to claim 6, characterized in that, one side of the bridge
platform is provided with an operating board, the other side of the bridge platform is
provided with a bridge platform side-tilting prevention mechanism, the bridge
platform side-tilting prevention mechanism comprises a hook and a guide supporting
plate, the hook is arranged below the other side of the bridge platform, a lower end of
the hook is hinged with a roller shaft of the lifting mechanism at a lower end of the

bridge platform, an upper part of the hook is provided with a guide supporting plate
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facing the roller shaft, an upper end of the guide supporting plate is butted against and
slidably connected with the hook, and the guide supporting plate is fixedly connected
with the bridge platform.

9. The loader according to claim 6, characterized in that, the hook comprises a
connecting block and a sliding pole, an upper end of the connecting block is provided
with the sliding pole, a lower end of the connecting block is hinged with the roller
shaft, one end of the sliding pole is fixedly connected with the connecting block, the
other end of the sliding pole is draped on an upper end face of the guide supporting
plate, and the sliding pole is slidably connected with the guide supporting plate.

10. The loader according to claim 6, characterized in that, one side of the bridge
platform is provided with an elevator, the escalator comprises an upper ladder, a
floating ladder and a lower ladder, the upper ladder is fixedly connected with the bridge
platform, two sides of a lower part of the upper ladder are respectively provided with
a hanging plate, the hanging plate is fixedly connected with the upper ladder, and a
hanging groove with an upward opening is formed between the hanging plate and the
upper ladder, two sides of a lower end of the upper ladder are respectively provided
with a pressing block, the pressing block is located below the hanging plate, one end
of the pressing block is fixedly connected with the upper ladder, the other end of the
pressing block is arranged outside the upper ladder to form a pressing end, one side of
the upper ladder far from the bridge platform is provided with the floating ladder and
the lower ladder at intervals, the lower ladder is fixedly connected with the chassis,
ladder slideways are fixedly arranged on both sides of an upper part of the lower ladder,
the floating ladder is located between the upper ladder and the lower ladder, the
floating ladder is slidably connected with the lower ladder through the ladder
slideways, two sides of an upper end of the floating ladder are respectively provided
with a clamping hook plate, two sides of a lower end of the floating ladder are
respectively provided with a stopping block, one end of the clamping hook plate is
fixedly connected with the floating ladder, the other end of the clamping hook plate
extends to a direction of the upward ladder to form a hanging end, the clamping hook
plate is clamped into the hanging groove to connect the floating ladder with the upper
ladder, one end of the stopping block is fixedly connected with the floating ladder, the
other end of the stopping block extends to the direction of the upward ladder to form
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a bearing end, the upper ladder is downward, and the pressing block is pressed on the

stopping block to drive the floating ladder to descend.

11. The loader according to claim 10, characterized in that, a fixed mounting
frame is arranged between the upper ladder and the bridge platform, one end of the
fixed mounting frame is fixedly connected with the upper ladder, the other end of the
fixed mounting frame is fixedly connected with the bridge platform, two sides of the
lower ladder are respectively provided with a fixed supporting frame, one end of the
fixed supporting frame is fixedly connected with the lower ladder and the other end of

the fixed supporting frame is fixedly connected with the chassis.

12. The loader according to claim 6, characterized in that, the bridge platform is
provided with a rotary guardrail, the rotary guardrail is rotatably connected with the
bridge platform, a guardrail rotation detection mechanism is arranged between the
rotary guardrail and the bridge platform, the guardrail rotation detection mechanism
comprises an inductor and a sensing plate, the inductor is arranged below the rotary
guardrail, the sensing plate is arranged on the rotary guardrail, a lower end of the
inductor is fixedly connected with the bridge platform, the inductor is connected with
the vehicle PLC controller, the sensing plate is fixedly connected with the rotary
guardrail, and when the rotary guardrail rotates to a rear part of the bridge platform,

the sensing plate is located above the inductor and induced by the inductor.

13. The loader according to claim 12, characterized in that, the rotary guardrail
is provided with a movable guardrail, the movable guardrail is slidably connected with
the rotary guardrail, and the movable guardrail is limited and fixed with the rotary

guardrail through a positioning pin.

14. The loader according to claim 13, characterized in that, a movable guardrail
support guide sliding mechanism is arranged below the movable guardrail, and the
movable guardrail support guide sliding mechanism comprises a supporting roller, a
supporting roller shaft and a supporting roller seat, an upper end face of the supporting
roller butts against a lower end face of the movable guardrail, the supporting roller is
movably mounted on the supporting roller shaft, the supporting roller shaft is installed

on the supporting roller seat, and the supporting roller seat is fixedly connected with
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the rotary guardrail through a bracket.

15. The loader according to claim 13 or 14, characterized in that, the rotary
guardrail is provided with a movable guardrail downward-pressing guide mechanism,
the movable guardrail downward-pressing guide mechanism comprises a guide roller
and a guide roller shaft, the rotary guardrail is fixedly provided with a guardrail
slideway, the movable guardrail comprises a guardrail rod, the guardrail rod is
arranged in the guardrail slideway and slidably connected with the rotary guardrail,
the guide roller shaft is arranged above the guardrail rod, the guide roller is movably
mounted on the guide roller shaft, a lower end face of the guide roller butts against an
upper end face of the guardrail rod, and the guide roller shaft is fixedly connected with

the rotary guardrail.

16. The loader according to claim 12 or 13 or 14, characterized in that, the rotary
guardrail comprises a guardrail frame, a rotating rod and a supporting rod, a front side
of the guardrail frame is provided with the supporting rod, a rear side of the guardrail
frame is provided with the rotating rod, an upper part of the rotating rod is fixedly
connected with the guardrail frame, a lower end of the rotating rod is rotatably
connected with the bridge platform, an upper end of the supporting rod is fixedly
connected with the guardrail frame, a lower end of the supporting rod is arranged
below the guardrail frame, a bolt is arranged on the supporting rod, a side edge of the
bridge platform is provided with a first rod hole, the rear end of the bridge platform is
provided with a second rod hole, the bolt cooperates with the first rod hole to fix the
guardrail frame at the side edge of the bridge platform, and the bolt cooperates with

the second rod hole to fix the guardrail frame at a rear end of the bridge platform.

17. The loader according to claim 16, characterized in that, the bridge platform
is provided with a rotating rod jack, and a lower end of the rotating rod is arranged in

the rotating rod jack and movably connected with the bridge platform.

18. The loader according to claim 6, characterized in that, a main platform-bridge
platform connecting mechanism is arranged between the main platform and the bridge
platform, the main platform-bridge platform connecting mechanism comprises a

connecting frame, a connecting plate, a connecting roller and a connecting shaft, two
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sides of a rear end of the bridge platform are respectively provided with a connecting
frame, the connecting frame is fixedly connected with the bridge platform, the
connecting frame is provided with a connecting open slot, the connecting open slot is
arranged towards an outside of the bridge platform, two sides of a front end of the main
platform are respectively provided with a connecting plate, opposite faces of the two
connecting plates are respectively provided with a connecting roller, one end of the
connecting plate is fixedly connected with the main platform, the other end of the
connecting plate is provided with a connecting shaft, the connecting shaft is fixedly
connected with the connecting plate, the connecting roller is movably installed on the
connecting shaft, and when the main platform rises to be flush with the bridge platform,
the connecting roller enters the connecting open slot, and an outer surface of the
connecting roller is in extrusion connection with a side wall of the connecting open

slot.
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