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A mechanical rocker - arm type vertical feeding cushioning 
device , consisting of two identical cushioning units and a 
box body ( 7 ) . The two cushioning units are respectively 
arranged with a certain height difference on the inner side of 
the box body ( 7 ) . Each cushioning unit consists of a cush 
ioning mechanism and a fixing hinge mechanism . The 
cushioning mechanism is composed of a cushioning plate 
( 1 ) , a spring ( 5 ) and a balance weight ( 6 ) . The fixing hinge 
mechanism is composed of a hinge plate ( 2 ) , a right angle 
circular rod ( 3 ) and an elastic limiting device ( 4 ) . The 
cushioning plate ( 1 ) is fixed to the hinge plate ( 2 ) via 
connection holes and using bolts . The hinge plate ( 2 ) is 
welded to the right angle circular rod ( 3 ) . The elastic limiting 
device ( 4 ) consists of two elastic limiting plates and a hollow 
iron ring in a welded manner . The right angle circular rod ( 3 ) 
is connected to the elastic limiting device ( 4 ) in a sleeved 
manner via the hollow iron ring of the elastic limiting device 
( 4 ) . An upper end of the spring ( 5 ) is connected to the right 
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MECHANICAL ROCKER ARM - TYPE between the edge of the spring hung outside of the box body 
VERTICAL FEEDING CUSHIONING DEVICE and the horizontal plane when the right - angle round rod is in 

its natural state . 
FIELD OF THE INVENTION The balance weight is a homogeneous iron block , the 

5 weight of which is determined according to the feeding 
The present invention relates to a mechanical rocker height ; the initial weight of the balance weight ( 6 ) is set to 

arm - type vertical feeding cushioning device , which is espe - 25 kg , the weight of the balance weight ( 6 ) increases by 1 
cially suitable for cushioning the feeding of material from kg if the feeding height increases by 10 m , and the maximum 
ground in a material feeding cushioning system for fully weight of the balance weight ( 6 ) does not exceed 125 kg . 
mechanized solid - backfill mining in coal mines and metal 10 The spacing between the two cushioning units disposed in 
mines . an upper layer and a lower layer in a staggered manner is 

300 - 500 mm ; the projection of the two cushioning plates in 
BACKGROUND OF THE INVENTION the horizontal direction has an overlap , and the overlap area 

is 1 / 5 - 1 / 4 of the area of the cushioning plate . 
Presently , large - scale exploitation of the coal resource 

under railroads , water bodies , and constructions have been Beneficial Effects 
realized with a backfill mining technique ; thus , the coal yield 
of coal mine is effectively increased , ground surface control With the above technical scheme , when the material is fed 

through a feeding pipe to the cushioning plates of the is achieved , and the problem of ground waste stacking is 20 20 cushioning device , the material falls down after being cush solved . In a feeding system for backfill mining , gangues are ioned twice by the two cushioning plates ; the cushioning 
usually thrown from a level that is higher than the well device repeatedly cushions and recovers under the joint bottom by hundreds or thousands of meters to the mine shaft effect of the cushioning plates and the cushioning balance 
bottom . Thus , when the gangues reach to the mine shaft weights . The impact force of the falling material can be 
bottom , the speed of the gangues is usually more than 100 25 effectively reduced and the material can be effectively 
m / s . The high - speed gangues have huge impact force , and cushioned , damages to the storage silo is reduced and 
may cause severe damage to the wall of down - hole storage smooth operation of backfill mining is ensured . Field tests of 
silo when they reach to the mine shaft bottom if they are not the mechanical rocker arm - type vertical feeding cushioning 
cushioned ; consequently , the service life of the storage silo device in fully - mechanized solid - backfill coal mining have 
may be shortened , and waste of resource may occur . 30 shown : the material thrown from the ground surface through 

a feeding pipe to the mine shaft bottom is cushioned by the 
CONTENTS OF THE INVENTION device effectively ; the impact of the material to the wall of 

storage silo is greatly reduced , and the solid material can be 
Technical Problem fed safely . The entire device has a simple structure , is easy 

35 to use , safe and efficient , requires very low investment , has 
To solve the existing problems in the prior art , the present wide practicability in backfill mining in coal mines , and has 

invention provides a mechanical rocker arm - type vertical reference significance for other mines . 
feeding cushioning device , which has a simple structure , is DESCRIPTION OF THE DRAWINGS safe and efficient , can effectively reduce the impact force of a 
the falling material and protect the wall of down - hole FIG . 1 is a schematic structural diagram according to the storage silo from damage . present invention ; 

Technical Scheme FIG . 2 is a schematic structural diagram in working state 
according to the present invention ; 

45 FIG . 3 is a schematic structural diagram of the elastic The mechanical rocker arm - type vertical feeding cush - limiting device according to the present invention . lim 
ioning device provided in the present invention comprises a Among the figures : 1 _ cushioning plate : 2 _ hinge plate : 
box body , and two cushioning units disposed in an upper 3 - right - angle round rod : 4 elastic limiting device : 
layer and a lower layer in a staggered manner on the box 5 spring ; 6 — balance weight ; 7 — box body . 
body , each cushioning unit consists a cushioning mechanism 50 
and a fixing hinge mechanism respectively , the cushioning DETAILED DESCRIPTION OF THE 
mechanism comprises a cushioning plate , a spring , and a EMBODIMENTS 
balance weight , the fixing hinge mechanism comprises a 
right - angle round rod and a hinge plate welded to the Hereunder the present invention will be further detailed in 
right - angle round rod , and an elastic limiting device is 55 an embodiment , with reference to the accompanying draw 
disposed on the two sides of the hinge plate , wherein , the ings . 
elastic limiting device comprises two elastic limiting plates The mechanical rocker arm - type vertical feeding cush 
and a hollow iron hoop , the elastic limiting plates are fixed ioning device provided in the present invention mainly 
to the upper surface and lower surface of the hollow iron comprises two identical cushioning units and a box body , the 
hoop , the right - angle round rod is plug - in mounted in the 60 two cushioning units are disposed with a certain height 
hollow iron hoop of the elastic limiting device , the cush - difference on the inner of the box body respectively , and 
ioning plate is fixed to the hinge plate and swings up and each cushioning unit comprises a cushioning mechanism 
down along with the hinge plate , the upper end of the spring and a fixing hinge mechanism ; the cushioning mechanism 
is connected to the right - angle round rod and the lower end comprises a cushioning plate 1 , a spring 5 , and a balance 
of the spring hangs the balance weight . 65 weight 6 , the fixing hinge mechanism comprises a hinge 

In the elastic limiting device , the included angle between plate 2 , a right - angle round rod 3 , and elastic limiting 
the two elastic limiting plates is equal to the included angle devices 4 , the cushioning plate 1 has two connecting holes 
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on one side , the hinge plate 2 has two connecting holes at the plates 1 always take a cushioning action on the material . At 
same dimensions to the connection holes of the cushioning the end of material feeding , the cushioning plates 1 turn 
plate 1 . the cushioning plate 1 and the hinge plate 2 are fixed upwards under the action of the balance weight 6 , till they 
together by bolts through the connecting holes , and the hinge recover to their natural state . That process repeats cyclically 
plate 2 is connected to the right - angle round rod 3 by 5 5 as the material falls ; thus , the material fed through the 
welding ; the elastic limiting devices 4 consist two elastic feeding pipe is cushioned continuously . The mechanical 
limiting plates and a hollow iron hoop in a welded manner , rocker arm - type vertical feeding cushioning device can 
wherein , the elastic limiting plate is fixed to the upper reduce damages to the wall of the storage silo , and realize 
surface and lower surface of the hollow iron hoop , the safe material feeding . 
right - angle round rod 3 is connected to the elastic limiting 10 10 The invention claimed is : 
devices 4 in a sleeved manner via the hollow iron hoops in 1 . A mechanical rocker arm - type vertical feeding cush 
the elastic limiting devices 4 , and the elastic limiting devices ioning device , comprising a box body ( 7 ) , and two cush 
4 is fixed to the box body 7 ; in the elastic limiting devices ioning units disposed in an upper layer and a lower layer in 
4 , the included angle between the two elastic limiting plates a staggered manner on the box body ( 7 ) , each cushioning 
is equal to the included angle between the edge of the spring 15 uni 15 units consists a cushioning mechanism and a fixing hinge 
5 hung outside of the box body 7 and the horizontal plane mechanism respectively , the cushioning mechanism com 
when the right - angle round rod 3 is in its natural state ; the prises a cushioning plate ( 1 ) , a spring ( 5 ) , and a balance 
upper end of the spring 5 is connected to the right - angle weight ( 6 ) , the fixing hinge mechanism comprises a right 

round rod 3 , the lower end of the spring 5 hangs the balance angle round rod ( 3 ) and a hinge plate ( 2 ) welded to the 
weight 6 : the balance weight 6 is a homogeneous iron block . 20 right - angle round rod ( 3 ) , and an elastic limiting device ( 4 ) 
the weight of which is determined according to the feeding is disposed on the two sides of the hinge plate ( 2 ) , wherein , 
height ; the initial weight of the balance weight ( 6 ) is set to the elastic limiting device ( 4 ) comprises two elastic limiting 
25 kg , the weight of the balance weight ( 6 ) increases by 1 plates and a hollow iron hoop , the elastic limiting plates are 
kg if the feeding height increases by 10 m , and the maximum fixed to the upper surface and lower surface of the hollow 
weight of the balance weight ( 6 ) does not exceed 125 kg ; the 25 o the 25 iron hoop , the right - angle round rod ( 3 ) is plug - in mounted 
two cushioning units are fixed to the box body 7 , with 300 in the hollow iron hoop of the elastic limiting devices ( 4 ) , the 
mm - 500 mm height difference in the vertical direction at the cushioning plate ( 1 ) is fixed to the hinge plate ( 2 ) and swings 
horizontal section of the right - angle round rod 3 , i . e . , the up and down along with the hinge plate ( 2 ) , the upper end 
spacing between the two cushioning units disposed in an of the spring ( 5 ) is connected to the right - angle round rod ( 3 ) 
upper layer and a lower layer in a stagger manner is 300 - 500 30 and 0 30 and the lower end of the spring ( 5 ) hangs the balance weight 
mm ; the projection of the two cushioning plate 1 in the 
horizontal direction has an overlap , and the overlap area is 2 . The mechanical rocker arm - type vertical feeding cush 
1 / 5 - 1 / 4 of the area of the cushioning plate . ioning device according to claim 1 , wherein : in the elastic 
During operation , the material is fed vertically through a limiting devices ( 4 ) , the included angle between the two 

feeding pipe from the ground to the mechanical rocker 35 clas * 35 elastic limiting plates is equal to the included angle between 
arm - type vertical feeding cushioning device ; under the the edge of the spring ( 5 ) hung outside of the box body ( 7 ) 
impact force from the material , the cushioning plate 1 turns and the horizontal plane when the right - angle round rod ( 3 ) 
downwards around the axis of the horizontal section of the is in its natural state . 
right - angle round rod 3 ; thus , the material is cushioned by 3 . The mechanical rocker arm - type vertical feeding cush 
the upper cushioning plate 1 first , and then is cushioned b? 40 ioning device according to claim 1 , wherein : the balance 
the lower cushioning plate 1 for twice cushion ; after the weight ( 6 ) is a homogeneous iron block , the weight of which 
material is cushioned twice , it falls to the storage silo at a is determined according to the feeding height ; the initial 
low speed ; at the same time , as the cushioning plate 1 turns weight of the balance weight ( 6 ) is set to 25 kg , the weight 
downwards , the force moment of the cushioning plate 1 in of the balance weight ( 6 ) increases by 1 kg if the feeding 

od 45 height increases by 10 m , and the maximum weight of the 
gradually , while the force moment of the spring 5 and the balance weight ( 6 ) does not exceed 125 kg . 
balance weight 6 in relation to the axis of the right - angle 4 . The mechanical rocker arm - type vertical feeding cush 
round rod 3 is increased gradually ; consequently , the cush ioning device according to claim 1 , wherein : the spacing 

between the two cushioning units disposed in an upper layer ioning plate 1 tends to move upwards around the axis of the 
right - angle round rod 3 . till the force moment of the cush - 50 and a lower layer in a staggered manner is 300 - 500 mm ; the 
ioning plate 1 in relation to the axis of the right - angle round projecting of the two cushioning plates ( 1 ) in the horizontal 
rod 3 is balanced by the force moment of the balance weight direction forms an overlap with each one of the cushioning 
6 in relation to the axis of the right - angle round rod 3 ; in plates ( 1 ) including an overlap segment , wherein each of the 
addition , when the two cushioning plates 1 move down 1 move down overlap segments has an area 1 / 5 - 1 / 4 of the area of one of the 
wards and reach to their maximum limit positions , their 55 cushioning plates ( 1 ) . 
outer edges are in the same plumb line ; thus , the cushioning * * * * 

( 6 ) . 1 in the 


