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EP 2 860 345 A1

(54) METHOD OF DEVICE FOR CONVERTING ROTARY MOTION TO RECIPROCATING
PERCUSSION MOTION AND DEVICE FOR CONVERTING ROTARY MOTION TO
RECIPROCATING PERCUSSION MOTION THAT IMPLEMENTS THE METHOD

(57) A method and device for converting rotary motion to reciprocating percussion motion. The device comprises a

machine body (4), a travel portion (7), and a reciprocating percussion portion (5). The reciprocating percussion portion

(5) comprises a percussion drive mechanism (2), a rocker arm (6), and a percussion head (1). The percussion drive

mechanism (2) comprises a percussion power source member (11), a transmission component, and a crankshaft (10).

The percussion power source member (11) comprises a motor, and the motor comprises a power output shaft (14). The

transmission component comprises a power gear (13) and a transmission gear (12). The power gear (13) is mounted

on the power output shaft (14). The transmission gear (12) drives the crankshaft (10). The transmission component
comprises a transmission shaft. The power output shaft (14) is perpendicular to the rocker arm (6), and is parallel to the
transmission shaft and the crankshaft (10) so that the transmission gear (12) drives the crankshaft (10) to convert rotary
motion to reciprocating motion; or the power output shaft (14) is parallel to the rocker arm (6), the crankshaft (10) is
driven to convert rotary motion to reciprocating motion after the power direction is changed by a power bevel gear and

a transmission bevel gear. The crankshaft (10) drives the percussion head (1) to perform reciprocating percussion. The

travel portion (7) drives the machine body to travel. The machine body (4) drives the reciprocating percussion portion

(5) to move and work continuously. The device applies to the mining field or mechanical engineering field, and has

advantages such as strong structural strength and a small amount of maintenance.

Fig. 1
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Description
Field of the Invention

[0001] The presentinvention belongs to the field of ma-
chinery, and particularly relates to a method of equipment
for converting rotary motion into reciprocating impact mo-
tion and equipment for converting rotary motion into re-
ciprocating impact motion for implementing the method,
which are suitable for the field of digging or the field of
engineering machinery.

Background of the Invention

[0002] Since the driving shaft of an existing drilling and
milling cutting type heading machine is arranged along
the longitudinal direction of a rocker arm, in telescoping
processes, a drilling and milling cutting head is liable to
generate break-off damage to such transmission com-
ponents as a spline shaft, a spline sleeve and the like,
after being damaged, a motor or a speed reducer can
only be maintained after multiple positions of the rocker
arm are detached, thus resulting in large maintenance
difficulty, labor consumption, time consumption and as-
sembly difficulty, and in the maintenance and detach-
ment processes, undamaged components are liable to
be damaged, the precision of the assembly structure of
the equipment is reduced, the application failure is in-
creased and the service life of the entire machine is short-
ened.

[0003] The working manner of a rocker arm excavator
is that the rocker arm is driven by hydraulic power to
telescope and is driven by the hydraulic power to exca-
vate materials, and a working manner of converting rotary
motion into reciprocating impact motion is not used, so
that the rocker arm and/or an excavating component
thereof acts slowly to cause low working efficiency.
[0004] The working principles and manners of a recip-
rocating impact type heading machine and a drilling and
milling type heading machine are different, if the structure
that the driving shaft of the drilling and milling type head-
ing machine is arranged along the longitudinal direction
of the rocker arm is still used, an impact power box is
liable to generate break-off damage to such transmission
components as the spline shaft, the spline sleeve and
the like during telescoping and/or rotary impact, moreo-
ver the manufacturing difficulty and/or mounting com-
plexity is increased and the failure rate of the equipment
is increased.

[0005] In order to solve the above-mentioned prob-
lems, the present invention provides a method of equip-
ment for converting rotary motion into reciprocating im-
pact motion and equipment for converting rotary motion
into reciprocating impact motion for implementing the
method.
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Summary of the Invention

[0006] The present invention is achieved by adopting
the following technical solutions: an impact power source
element is arranged, wherein the impact power source
element is arranged perpendicular to a rocker arm of a
heading machine or parallel to the rocker arm of the head-
ing machine, the impact power source element is ar-
ranged to be a motor or a hydraulic motor or a pneumatic
motor and the like, a power belt pulley or a power gear
or a power chain wheel or a power bevel gear and the
like is installed on the power output shaft of the motor or
the hydraulic motor or the pneumatic motor and the like,
a transmission belt pulley or a transmission gear or a
transmission chain wheel or a transmission bevel gear
and the like is used for driving a crank shaft, the power
output shaft is perpendicular to the rocker arm, and the
power output shaft, a transmission shaft and the crank
shaft and the like are arranged in parallel to enable the
transmission gear to drive the crank shaft to convert ro-
tary motion into reciprocating impact motion, or the power
output shaftis arranged parallel to the rocker arm to drive
the crank shaft to convert the rotary motion into the re-
ciprocating impact motion after converting the power di-
rection through the power bevel gear and the transmis-
sion bevel gear and the like, an impact head is connected
with an impact driving mechanism, the impact driving
mechanismis arranged on the rocker arm, the crank shaft
is used for driving the impact head to impact in a recip-
rocating manner, the rocker arm is arranged at the front
end of a machine body, a walking part is arranged at the
lower part of the machine body, and the walking part is
used for driving the machine body to walk to continuously
work.

[0007] A rotating device is arranged, wherein the ro-
tating device is arranged on a fixed seat, a movable arm
and the like, the fixed seat is arranged to a fixed arm
and/or a bracket and the like, the fixed arm and/or the
bracket and the like are movably connected with the mov-
able arm, and the rotating device is used for driving the
movable arm to rotate relative to the fixed arm and/or the
bracket and the like.

[0008] A telescopicdeviceis arranged, wherein the tel-
escopic device is arranged on the fixed seat and/or the
movable arm and the like, one end of the telescopic de-
vice is connected with the movable arm, and the tele-
scopic device is used for driving the movable arm to re-
ciprocate relative to the fixed seat.

[0009] A limiting device is arranged, wherein the limit-
ing device is used for positioning the rotation position
and/or telescopic position and the like of the movable
arm.

[0010] A locking device is arranged, wherein the lock-
ing device is used for locking the movable arm after ro-
tating the same in place and/or locking the movable arm
after telescoping the same in place.

[0011] An action detection and control system is ar-
ranged, wherein the action detection and control system
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is used for detecting and controlling the working state of
a working component. Equipment for converting rotary
motion into reciprocating impact motion, including a ma-
chine body, a walking part, a reciprocating impact part
and the like, wherein the reciprocating impact part in-
cludes an impact driving mechanism, a rocker arm, an
impact head and the like, the impact driving mechanism
includes animpact power source element, atransmission
component, a crank shaft and the like, the impact power
source element is arranged perpendicular to the rocker
arm or parallel to the rocker arm, theimpact power source
elementincludes a motor or a hydraulic motor or a pneu-
matic motor and the like, the motor or the hydraulic motor
or the pneumatic motor and the like includes a power
output shaft and the like, the transmission component
includes a belt pulley transmission component or a gear
transmission component or a chain wheel transmission
component or a bevel gear transmission component and
the like, the belt pulley transmission component includes
a belt, a power belt pulley, a transmission belt pulley and
the like, the gear transmission component includes a
power gear, a transmission gear and the like, the chain
wheel transmission component includes a power chain
wheel, a transmission chain wheel, a chain and the like,
the bevel gear transmission component includes a power
bevel gear, a transmission bevel gear and the like, the
impact power source element includes a power output
shaft and the like, the power belt pulley or the power gear
or the power chain wheel or the power bevel gear and
the like is installed on the power output shaft, the trans-
mission belt pulley or the transmission gear or the trans-
mission chain wheel or the transmission bevel gear and
the like is used for driving the crank shaft, the transmis-
sion component includes a transmission shaft and the
like, the power output shaft is arranged perpendicular to
the rocker arm and parallel to the transmission shaft and
the crank shaft for enabling the transmission gear or the
transmission belt pulley or the transmission chain wheel
and the like to drive the crank shaft to convert rotary mo-
tion into reciprocating impact motion, or the power output
shaft is arranged parallel to the rocker arm to drive the
crank shaft to convert the rotary motion into the recipro-
cating impact motion after converting the power direction
through the power bevel gear and the transmission bevel
gear and the like, the reciprocating impact part is ar-
ranged on the machine body, the crank shaft is used for
driving the impact head to impact in a reciprocating man-
ner, the walking part is arranged at the lower part of the
machine body, the walking part is used for driving the
machine body to walk, and the machine body is used for
driving the reciprocating impact part to move to continu-
ously work.

[0012] The rocker arm includes a fixed seat and the
like, a movable arm and the like, wherein the fixed seat
and the movable arm are separated or integrated, the
impact driving mechanism is arranged on the movable
arm, the movable arm is arranged on the fixed seat, and
the fixed seatis hinged or fixedly connected with the mov-
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able arm.

[0013] The rocker arm includes a fixed seat and the
like, wherein the fixed seat s provided with an outer guide
cylinder or an inner guide cylinder and the like, the mov-
able arm is correspondingly arranged in the inner guide
cylinder or the outer guide cylinder and the like, and the
inner guide cylinder is arranged in the outer guide cylin-
der.

[0014] The rocker arm includes a rotating device and
the like, wherein the rotating device includes a fixed seat,
a movable arm and the like, the fixed seat includes a
fixed arm and/or a bracket and the like, the fixed seat is
movably connected with the movable arm, the rotating
device is arranged on the fixed seat and/or the movable
arm, and the rotating device is used for driving the mov-
able arm and the like to rotate relative to the fixed seat.
[0015] Therockerarmincludes atelescopicdevice and
the like, wherein the telescopic device includes a fixed
seat, a movable arm and the like, the telescopic device
is arranged on the fixed seat and/or the movable arm,
and the telescopic device is used for driving the movable
arm and the like to reciprocate relative to the fixed seat.
[0016] The rocker arm includes a limiting device and
the like, wherein the limiting device includes a rotary lim-
iting device and/or a telescopic limiting device and the
like, the rotary limiting device is used for limiting the ro-
tation position of the movable arm and/or the telescopic
limiting device is used for limiting the telescopic position
of the movable arm.

[0017] The movable arm or the fixed seat includes a
transition disk and the like, wherein the transition disk is
movably connected with the movable arm and/or the
fixed seat and the like, the rotating device and the like is
arranged between the transition disk and the movable
arm, the rotating device is used for driving the movable
arm to rotate relative to the transition disk, the telescopic
device is arranged on the transition disk and the fixed
seat, the telescopic device is used for driving the transi-
tion disk to telescope relative to the fixed seat, and the
transition disk is used for driving the movable arm to tel-
escope relative to the fixed seat.

[0018] The transition disk is provided with a transition
disk round hole and the like, the movable arm includes
an inner guide cylinder of the movable arm, and the like,
the transition disk round hole is matched with the inner
guide cylinder of the movable arm, and the inner guide
cylinder of the movable arm rotates in the transition disk
round hole.

[0019] The rocker arm includes arotary locking device
and/or a telescopic locking device and the like, wherein
the rotary locking device is used for locking the movable
arm after rotating the same in place and/or the telescopic
locking device is used for locking the movable arm after
telescoping the same in place.

[0020] Therockerarmincludesanaction detectionand
control system and the like, wherein the action detection
and control system is used for detecting and controlling
the working state and the like of a working component.
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[0021] The action detection and control system in-
cludes a manual action detection and control system or
hydraulic action detection and control system or a pneu-
matic action detection and control system or an electric
action detection and control system and the like.

[0022] The rocker arm includes a limiting device, a ro-
tary locking device, a rotary telescopic device, an action
detection and control system and the like, wherein the
limiting device includes a rotary limiting device and/or a
telescopic limiting device and the like, the rotary limiting
device is used for limiting the rotation position of the mov-
able arm, the rotary telescopic limiting device is used for
limiting the telescoping of the movable arm, the rotary
locking device is used for locking the movable arm and
the like after rotating the same in place and/or locking
the movable arm and the like after telescoping the same
in place, and the action detection and control system is
used for detecting and controlling the working state and
the like of the working component.

[0023] The rotary limiting device includes a rotary po-
sitioning element and the like, wherein the rotary posi-
tioning element includes a rotary positioning driving com-
ponent, a rotary locking pin, a rotary positioning hole slot
and the like, the rotary positioning driving component is
arranged on the fixed seat and/or the movable arm and
the like, the rotary positioning hole slot is correspondingly
arranged on the movable arm and the like and/or on the
fixed seat and the like, the rotary positioning driving com-
ponent is used for driving the rotary locking pin to tele-
scopically enter the rotary positioning hole slot for posi-
tioning, and the rotary positioning driving component and
the rotary locking pin and the like are separately connect-
ed or are integrated.

[0024] The movable arm includes a guide lug boss of
the movable arm or a guide groove of the movable arm
and the like, wherein a guide groove of the fixed seat or
a guide lug boss of the fixed seat and the like is corre-
spondingly arranged on the fixed seat, the guide groove
of the fixed seat and the guide lug boss of the movable
arm are buckled to guide telescoping or the guide lug
boss of the fixed seat and the guide groove of the movable
arm are matched to guide telescoping.

[0025] The rocker arm includes a rotating device and
the like, wherein the rotating device includes a gear ro-
tating device or a cable wire rotating device or a hydraulic
rotating device or a pneumatic rotating device or a rack
rotating device or a gear ring rotating device or a thread
screw rotating device or a hanging gear rotating device
or a chain drive rotating device or a motor drive rotating
device and the like.

[0026] The gearringrotating device includes a rotating
gear ring, a rotating gear, a rotating power source ele-
ment, a supporting element of the rotating power source
element, and the like, wherein the rotating gear ring and
the movable arm and the like are connected orintegrated,
the rotating gear and the rotating power source element
and the like are connected or integrated, the rotating pow-
er source element is arranged on the supporting element
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of the rotating power source element, the rotating gear
is engaged with the rotating gear ring, the rotating power
source element is used for driving the rotating gear to
rotate, the rotating gear is used for driving the rotating
gear ring to rotate, and the rotating gear ring is used for
driving the movable arm to rotate.

[0027] The gearring rotating device includes a rotating
gear ring, a rotating gear, a rotating power source ele-
ment and the like, wherein the rotating gear is arranged
on the movable arm, the rotating gear ring is arranged
on the fixed seat, the rotating power source element is
used for driving the rotating gear ring to rotate, the rotat-
ing gear ring is engaged with the rotating gear, the rotat-
ing gearring is used for driving the rotating gear to rotate,
and the rotating gear is used for driving the movable arm
to rotate.

[0028] The cable wire rotating device includes a cable
wire, a rotating power source element, a supporting
frame of the rotating power source element, and the like,
wherein the cable wire is wound on a power source ele-
ment output shaft, the two ends of the cable wire are
connected with the movable arm, the rotating power
source element is connected with the cable wire, the ro-
tating power source element is arranged on a supporting
element of the rotating power source element, the power
source element is used for driving the cable wire, and
the cable wire is used for driving the movable arm to
rotate.

[0029] The cable wire rotating device includes a cable
wire, a bend wheel, a rotating power source element, a
supporting frame of the rotating power source element,
and the like, wherein the cable wire is wound on the bend
wheel, the two ends of the cable wire are connected with
the movable arm through the bend wheel, the rotating
power source element is connected with the cable wire
or the bend wheel, the rotating power source element is
arranged on a supporting element of the rotating power
source element, the rotating power source element is
used for driving the cable wire or the bend wheel, and
the cable wire is used for driving the movable arm to
rotate.

[0030] The rotatingdevice and/or the telescopic device
includes a hydraulic drive rotating device or a pneumatic
rotating device or a motor drive rotating device and the
like, wherein the hydraulic drive rotating device or the
pneumatic rotating device and the like includes a cylinder
body, a cylinder rod, a pipeline, a control valve and the
like, the cylinder body and the fixed arm and the like are
connected or integrated, the cylinder rod and the mova-
ble arm and the like are connected or separated or inte-
grated, the pipeline is connected with the cylinder body
and the control valve, the control valve is used for con-
trolling the flow of liquid or a gas and the like, and the
liquid or the gas and the like is used for driving the mov-
able arm to rotate and/or telescope.

[0031] Therockerarmincludes atelescopicdevice and
the like, wherein the telescopic device includes a gear
and rack telescopic device or a screw telescopic device
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orahydraulic telescopic device or apneumatic telescopic
device or a cable wire telescopic device or a chain tele-
scopic device or a motor drive telescopic device or a jack
telescopic device and the like. The rotary locking device
includes a disk brake type rotary locking device or a pin
hole rotary locking device or a drum brake type rotary
locking device or a hanging gear brake type rotary locking
device or a cushion block brake type rotary locking device
or a rope pulling type rotary locking device or a rotary
locking device of a chain or a rotary locking device of
catching groove or a rotary locking device of a hook or a
rotary locking device of a baffle or a rotary locking device
of an elastic pin or arotary locking device of an expansion
pin and the like, and the telescopic locking device and
the rotary locking device and the like are separated or
separately connected or integrated.

[0032] The telescopic locking device includes a disk
brake type telescopic locking device or a pin hole tele-
scopic locking device or a drum brake type telescopic
locking device or a hanging gear brake type telescopic
locking device or a cushion block brake type telescopic
locking device or a rope pulling type telescopic locking
device or a chain telescopic locking device or a catching
groove telescopic locking device or a hook telescopic
locking device or a baffle telescopic locking device or an
elastic pin telescopic locking device or an expansion pin
telescopic locking device, and the like.

[0033] The rotary limiting device includes a rotary lim-
iting platform or a rotary limiting block or a rotary limiting
pin or a rotary limiting hole or a rotary limiting plate or a
rotary limiting ring or a rotary limiting tooth or a rotary
limiting groove or a rotary limiting hook or a rotary limiting
rope or a rotary limiting elastic pin or a rotary limiting
expansion pin or a rotary limiting chain and the like, and
the telescopic device and the rotary limiting device and
the like are separated or separately connected or inte-
grated.

[0034] The telescopic limiting device includes a tele-
scopic limiting platform or a telescopic limiting block or a
telescopic limiting pin or a telescopic limiting hole or a
telescopic limiting plate or a telescopic limiting ring or a
telescopic limiting tooth or a telescopic limiting groove or
a telescopic limiting hook or a telescopic limiting rope or
a telescopic limiting elastic pin or a telescopic limiting
expansion pin or a telescopic limiting chain, and the like.
[0035] The limiting device includes a limiting buffer el-
ement and the like, wherein the limiting buffer element
is arranged on a limiting platform or a limiting block or a
limiting pin or a limiting hole or a limiting plate or a limiting
ring or a limiting tooth or a limiting groove or the movable
arm or the fixed arm or the bracket, and the like.

[0036] The limiting buffer element includes a spring
buffer element or a polyurethane buffer element or a rub-
ber buffer element or a nylon buffer element or an airbag
buffer element or a sac buffer element or a macromo-
lecular buffer element or a composite material buffer el-
ement, and the like.

[0037] Anaccess hole corresponding to the power belt
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pulley or the power gear or the power chain wheel or the
transmission belt pulley or the transmission gear or the
transmission chain wheel or the power bevel gear or the
transmission bevel gear and the like is arranged on the
rocker arm.

[0038] The motor or the transmission belt pulley or the
transmission gear or the transmission chain wheel or the
transmission bevel gear and the like is provided with a
clutch shaft.

[0039] The motor drive rotating device includes a tel-
escopic transmission device and the like, wherein the
telescopic transmission device includes a spline sleeve,
a spline shaft and the like, the spline sleeve is matched
with the spline shaft, under the drive of the telescopic
transmission device, the spline sleeve telescopes rela-
tive to the spline shaft in a reciprocating manner to in-
crease the digging height and/or digging depth of a dig-
ging machine.

[0040] The reciprocating impact part includes an im-
pact power box, an inner-layer material impact mecha-
nism, an outer-layer material impact mechanism and the
like, wherein the outer-layer material impact mechanism
includes outer-layer material impact teeth, an outer-layer
material impacttooth seat, an outer-layer material impact
protection device and the like, the outer-layer material
impact tooth seat and the outer-layer material impact
teeth are separated orintegrated, the inner-layer material
impact mechanism includes inner-layer material impact
teeth, an inner-layer material impact tooth seat, an inner-
layer material impact protection device and the like, the
inner-layer material impact tooth seat and the inner-layer
material impact teeth are separated or integrated, the
outer-layer materialimpact protection device and the out-
er-layer material impact tooth seat and the like are sep-
arately connected or are integrated, the inner-layer ma-
terial impact protection device and the inner-layer mate-
rial impact tooth seat and the like are separately connect-
ed or are integrated, the impact power box is used for
driving the outer-layer material impact mechanism and
the inner-layer material impact mechanism to recipro-
cate, a part of the outer-layer material impact protection
device and/or a part of the inner-layer material impact
protection device is consistently overlapped with the im-
pact power box, in order to prevent a material from en-
tering the outer-layer material impact protection device
and the impact power box or prevent the material from
entering the inner-layer materialimpact protection device
and the impact power box. The outer-layer material im-
pact protection device includes an outer-layer material
impact protection plate and the like, wherein the outer-
layer material impact protection plate is arranged along
the surrounding or a local part of the outer-layer material
impact tooth seat, the inner-layer material impact protec-
tion device includes an inner-layer material impact pro-
tection plate and the like, and the inner-layer material
impact protection plate is arranged along the surrounding
or a local part of the inner-layer material impact tooth
seat.
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[0041] The inner-layer material impact protection de-
vice reciprocates with the inner-layer material impact
tooth seat, the outer-layer material impact protection de-
vice reciprocates with the outer-layer material impact
tooth seat, the inner-layer material impact protection
plate and/or the outer-layer material impact protection
plate reciprocates in a manner of leaning against the im-
pact power box, and a wear-resistant gap is arranged at
the leaning part.

[0042] Theinner-layer material impact protection plate
includes a sealing element of the inner-layer material im-
pact protection plate and the like, the outer-layer material
impact protection plate includes a sealing element of the
outer-layer material impact protection plate and the like,
and the sealing element of the inner-layer materialimpact
protection plate and the sealing element of the outer-
layer material impact protection plate and the like are
arranged at the ends consistently overlapped with the
impact power box.

[0043] The impact power box includes a sealing ele-
ment of the impact power box and the like, and the sealing
element of the impact power box is arranged at the end
consistently overlapped with the inner-layer material im-
pact protection plate and/or the outer-layer material im-
pact protection plate.

[0044] A sealing element and the like is arranged at
the joint site of the inner-layer material impact protection
plate and/or the inner-layer material impact tooth seat,
and a sealing element and the like is arranged at the joint
site of the outer-layer material impact protection plate
and the outer-layer material impact tooth seat.

[0045] The impact power box includes a protection
plate stroke groove and the like, the outer-layer material
impact protection device includes an outer-layer material
impact protection plate and the like, the inner-layer ma-
terial impact protection device includes an inner-layer
material impact protection plate and the like, and the ad-
jacent parts of the inner-layer material impact protection
plate and the outer-layer material impact protection plate
reciprocate in the protection plate stroke groove.
[0046] Anelastomerand thelikeis arranged inthe pro-
tection plate stroke groove.

[0047] Anelastomerand thelikeis arranged atthe free
end of the outer-layer material impact protection plate,
and/or the elastomer and the like is arranged at the free
end of the inner-layer material impact protection plate.
[0048] The elastomer is used for shaking off and pop-
ping out a material brought in by the outer-layer material
impact protection plate and/or the inner-layer material
impact protection plate and/or other materials dropping
into the protection plate stroke groove by means of elastic
deformation.

[0049] The elastomeris used for absorbing the impact
counterforce of the outer-layer material impact mecha-
nism and/or the inner-layer material impact mechanism
by means of elastic deformation.

[0050] The impact power box or the inner-layer mate-
rial impact mechanism or the outer-layer material impact
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mechanism and the like includes a water spray device,
wherein the water spray device is used for spraying water
to the outer-layer material impact protection device
and/or the inner-layer material impact protection device
and/or the protection plate stroke groove and the like, in
order to prevent the material from being adhered to the
outer-layer material impact protection device and/or pre-
vent the material from being adhered to the inner-layer
material impact protection device and/or prevent the ma-
terial from being adhered in the protection plate stroke
groove, and the like.

[0051] The water spray device is provided with a water
flow controller and the like, the water flow controller is
used for controlling the water flow direction and/or con-
trolling the water flow position and/or controlling the water
spray time and the like, in order to control the water flow
to not enter the impact power box and the inner-layer
materialimpact protection device and/or control the water
flow to not enter the impact power box and the outer-
layer material impact protection device, and the like.
[0052] The outer-layer material impact protection plate
and/or the inner-layer material impact protection plate is
made from a metallic material or a high molecular mate-
rial or a polyester material or a rubber material or a com-
posite material, and the like.

[0053] The reciprocating impact part includes a buffer
break-off prevention mechanism and the like, wherein
the buffer break-off prevention mechanism includes a
buffer reciprocating element, an elastomer, a buffer sup-
porting element and the like, the elastomer is arranged
between the buffer supporting element and the buffer
reciprocating element or arranged on the buffer recipro-
cating element or arranged on the buffer supporting el-
ement and the like, the impact power source element
includes a power impact element and the like, the impact
head includes an impact tooth seat and the like, when
the bufferreciprocating element is arranged on the power
impact element, the buffer supporting element is corre-
spondingly arranged on the impact tooth seat, when the
buffer supporting element is arranged on the power im-
pact element, the buffer reciprocating element is corre-
spondingly arranged on the impact tooth seat, the buffer
reciprocating element and the powerimpact elementand
the like are separated or separately connected or inte-
grated, the buffer reciprocating element and the impact
tooth seat and the like are separated or separately con-
nected or integrated, the buffer supporting element and
the power impact element and the like are separated or
separately connected or integrated, the buffer supporting
element and the impact tooth seat and the like are sep-
arated or separately connected or integrated, the buffer
break-off prevention mechanism is arranged between
the impact head and the power impact element, or the
buffer break-off prevention mechanism is arranged on
the power impact element, or the buffer break-off pre-
vention mechanism is arranged on the impact tooth seat,
when the impact head is used for impacting a coal bed
or a rock stratum or cement concrete or bituminous con-
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crete or hardened mudstone and the like, animpact coun-
terforce is applied to the buffer break-off prevention
mechanism, the buffer reciprocating element extrudes
the elastomer, and the elastomer deforms to absorb and
decompose the impact counterforce.

[0054] When the power impact element is connected
with the buffer supporting element or the buffer recipro-
cating element, the impact head is correspondingly con-
nected with the buffer reciprocating element or the buffer
supporting element.

[0055] The buffer break-off prevention mechanism in-
cludes a buffer reciprocating element, an elastomer, a
buffer supporting element, a buffer adjusting elementand
the like, wherein the elastomer is arranged between the
buffer adjusting element and the buffer reciprocating el-
ement, the buffer supporting element is movably con-
nected with the buffer adjusting element through threads
or a locking pin or a catching groove or a hanging gear
and the like, when the impact head is used for impacting
the coal bed or the rock stratum or the cement concrete
or the bituminous concrete or the hardened mudstone
and the like, the impact counterforce is applied to the
buffer break-off prevention mechanism, the buffer recip-
rocating element extrudes the elastomer, and the elas-
tomer deforms in the buffer adjusting element to absorb
and decompose the impact counterforce.

[0056] A pre-tightening force adjusting structure and
the like used for adjusting the relative position of the buff-
er adjusting element and the buffer supporting element
is arranged between the buffer adjusting element and
the buffer supporting element, and the pre-tightening
force adjusting structure is used for adjusting the relative
position of the buffer adjusting element and the buffer
supporting element and pressing or loosening the fatigue
deformed elastomer. The pre-tightening force adjusting
structure includes a thread pre-tightening force adjusting
structure or a locking pin pre-tightening force adjusting
structure or a clamping pin pre-tightening force adjusting
structure or a catching groove pre-tightening force ad-
justing structure or a snap spring pre-tightening force ad-
justing structure or a hanging gear pre-tightening force
adjusting structure, and the like.

[0057] The buffer break-off prevention mechanism in-
cludes a buffer reciprocating element, an elastomer, a
buffer supporting element and the like, wherein the elas-
tomer is arranged between the buffer supporting element
and the buffer reciprocating element or arranged on the
buffer reciprocating element or arranged on the buffer
supporting element, the buffer supporting element and/or
the buffer reciprocating element includes an elastomer
fixing element and the like, the buffer supporting element
and the elastomer fixing element and the like are sepa-
rately connected or are integrated, the buffer reciprocat-
ing element and the elastomer fixing element and the like
are separately connected or are integrated, the buffer
reciprocating element and the elastomer and the like are
separated or separately connected or integrated, the
elastomer and the buffer supporting element are sepa-
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rately or movably connected and the like or are integrat-
ed, the elastomer and the elastomer fixing element are
separately or movably connected and the like or are in-
tegrated, when the buffer supporting element and the
power impact element and the like are separately con-
nected or are integrated, the buffer reciprocating element
and the impact head and the like are separately connect-
ed or are integrated, when the buffer reciprocating ele-
ment and the power impact element and the like are sep-
arately connected or are integrated, the buffer supporting
element and the impact head and the like are separately
connected or are integrated, when the impact head is
used for impacting the coal bed or the rock stratum or
the cement concrete or the bituminous concrete or the
hardened mudstone and the like, the impact counterforce
is applied to the buffer break-off prevention mechanism,
the elastomer fixing element extrudes the elastomer, and
the elastomer deforms to absorb and decompose the im-
pact counterforce, to avoid the break-off damage to the
power impact element.

[0058] The buffer break-off prevention mechanism in-
cludes a buffer reciprocating element, an elastomer, a
buffer supporting element and the like, wherein the elas-
tomer is arranged between the buffer supporting element
and the buffer reciprocating element or arranged on the
buffer reciprocating element or arranged on the buffer
supporting element, the buffer supporting elementand/or
the buffer reciprocating element includes an elastomer
fixing element, the buffer supporting element and the
elastomer fixing element and the like are separately con-
nected or are integrated, the buffer reciprocating element
and the elastomer fixing element and the like are sepa-
rately connected or are integrated, the buffer reciprocat-
ing element and the elastomer and the like are separated
or separately connected or integrated, the elastomer and
the buffer supporting element are separately or movably
connected and the like or are integrated, when the elas-
tomer and the elastomer fixing element are fixedly con-
nected and the like or are integrated, the elastomer fixing
element and/or the buffer reciprocating element extrudes
the elastomer, and the elastomer telescopes to absorb
and decompose the impact counterforce.

[0059] The reciprocating impact part includes a guide
mechanism and the like, wherein the buffer break-off pre-
vention mechanism includes a buffer reciprocating ele-
ment, an elastomer, a buffer supporting element and the
like, the elastomer is arranged between the buffer sup-
porting element and the buffer reciprocating element or
arranged on the buffer reciprocating element or arranged
on the buffer supporting element, the buffer supporting
element and/or the buffer reciprocating elementincludes
an elastomer fixing element and the like, the buffer sup-
porting element and the elastomer fixing element and the
like are separated or separately connected or integrated,
the buffer reciprocating element and the elastomer fixing
element and the like are separated or separately con-
nected or integrated, the buffer reciprocating element
and the elastomer and the like are separated or sepa-
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rately connected or integrated, the elastomer and the
buffer supporting element are separately or movably con-
nected and the like or are integrated, when the elastomer
and the elastomer fixing element are separated or sep-
arately connected or integrated, the elastomer fixing el-
ement and/or the buffer reciprocating element extrudes
the elastomer, the elastomer deforms to absorb and de-
compose the impact counterforce, and the guide mech-
anism is used for correcting the impact direction of the
impact head.

[0060] The elastomer fixing elementincludes a sleeve
elastomer fixing element or a frame-shaped elastomer
fixing element or a U-shaped elastomer fixing element
or a multi-prismatic elastomer fixing element or a plate
type elastomer fixing element or a rod type elastomer
fixing element or a thread type elastomer fixing element
or a neck elastomer fixing element or a baffle elastomer
fixing element or a hinge hole elastomer fixing element
or a fixing shaft elastomer fixing element or a pin shaft
elastomer fixing element or a hook elastomer fixing ele-
mentor alocking pin elastomer fixing element or a clamp-
ing pin elastomer fixing element or a hanging gear elas-
tomer fixing element or a triangular elastomer fixing ele-
ment or a quadrangular elastomer fixing element or a
polygonal elastomer fixing element or a sleeve rod type
elastomer fixing element or a positioning platform elas-
tomer fixing element or a positioning pin elastomer fixing
element or a positioning hole elastomer fixing element
or a positioning groove elastomer fixing element or a po-
sitioning bolt elastomer fixing element or a positioning
neck elastomer fixing element or a positioning guide post
elastomer fixing element or a positioning shaft elastomer
fixing element or a positioning plate elastomer fixing el-
ement or a positioning ring elastomer fixing element or
a positioning hook elastomer fixing element or a position-
ing thread elastomer fixing element or a clamping sleeve
elastomer fixing element or a transverse H-shaped elas-
tomer fixing element or a combined elastomer fixing el-
ement, and the like.

[0061] The buffer reciprocating element includes a cy-
lindrical buffer reciprocating element or a frame-shaped
buffer reciprocating element or a U-shaped buffer recip-
rocating element or a multi-prismatic buffer reciprocating
element or a plate type buffer reciprocating element or a
rod type buffer reciprocating element or a thread adjust-
ment type buffer reciprocating element or a neck buffer
reciprocating element or a baffle buffer reciprocating el-
ement or a hinge hole buffer reciprocating element or a
pin shaft buffer reciprocating element or a hook buffer
reciprocating element or a combination of multiple
shapes, and the like.

[0062] The buffer break-off prevention mechanism is
provided with a buffer reciprocating guide structure and
the like, wherein the buffer reciprocating guide structure
and the buffer supporting element and the like are sep-
arated or separately connected or integrated, or the buff-
er reciprocating guide structure and the buffer recipro-
cating element are separated or separately connected
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or integrated.

[0063] The buffer reciprocating guide structure in-
cludes a cylindrical buffer reciprocating guide structure
or a plate type buffer reciprocating guide structure or a
triangular buffer reciprocating guide structure or a quad-
rangular buffer reciprocating guide structure or a polyg-
onal buffer reciprocating guide structure or a columnar
buffer reciprocating guide structure or a rod type buffer
reciprocating guide structure or a push-pull type buffer
reciprocating guider or a sleeve rod type buffer recipro-
cating guider or an elastomer buffer reciprocating guider,
and the like.

[0064] The buffer break-off prevention mechanism in-
cludes a buffer anti-drop limiting structure and the like,
wherein the buffer anti-drop limiting structure includes an
anti-drop limiting structure of the buffer reciprocating el-
ement and/or an anti-drop limiting structure of the buffer
supporting element and the like, the anti-drop limiting
structure of the buffer supporting element and the buffer
supporting element and the like are separated or sepa-
rately connected or integrated, the anti-drop limiting
structure of the buffer reciprocating element and the buff-
er reciprocating element and the like are separated or
separately connected or integrated, the buffer anti-drop
limiting structure is used for preventing the separation of
the buffer reciprocating element and the buffer support-
ing element or preventing the separation of the buffer
reciprocating element and the impact tooth seat or pre-
venting the separation of the elastomer and the buffer
reciprocating element or preventing the separation of the
elastomer and the buffer supporting element or prevent-
ing the separation of the elastomer and the impact tooth
seat, and the like.

[0065] The anti-drop limiting structure of the recipro-
cating element includes a limiting platform or a limiting
pin or a limiting hole or a limiting groove or a limiting bolt
or a limiting neck or a limiting guide post or a limiting shaft
or alimiting plate or a limiting ring or a limiting snap spring
or alimiting hook or a limiting thread or a clamping sleeve
or combined limiting, and the like.

[0066] The buffer supporting element includes a rod
type buffer supporting element or a cylindrical buffer sup-
porting element or a frame-shaped buffer supporting el-
ement or a U-shaped buffer supporting element or a mul-
ti-prismatic buffer supporting element or a plate type buff-
er supporting element or a thread adjustment type buffer
supporting element or a neck buffer supporting element
or a baffle buffer supporting element or a hinge hole buffer
supporting element or a pin shaft buffer supporting ele-
ment or a hook buffer supporting element or a clamping
sleeve buffer supporting element or a combination of mul-
tiple shapes, and the like. The buffer break-off prevention
mechanism includes a bidirectional buffer break-off pre-
vention mechanism or a unidirectional buffer break-off
prevention mechanism and the like. A quantitative motion
gap for the buffer reciprocating element is arranged at
the buckling site and the like of the buffer reciprocating
element and the buffer supporting element, when an im-
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pact counteraction break-off force of the impact head is
applied to the buffer break-off prevention mechanism,
the bufferreciprocating element swings between the buff-
er supporting element and the buffer reciprocating ele-
ment, to prevent the impact counteraction break-off force
from breaking off the impact power source element.
[0067] The bidirectional buffer break-off prevention
mechanism includes a buffer supporting element, a buff-
er reciprocating element and the like, wherein an elas-
tomer blocking element and the like is arranged on the
buffer reciprocating element, elastomers and the like are
arranged at both sides of the elastomer blocking element,
a counterforce generated by the power impact element
when driving the impact head to bidirectionally impact
respectively acts on the elastomers at the two sides of
the elastomer blocking element, and the elastomers at
the two sides of the elastomer blocking element bidirec-
tionally buffer.

[0068] The elastomer blocking element includes a lug
boss or a blocking column or a baffle or a bulb column
orabulb plate ora cambered convex edge ora cambered
edge plate or a cambered head column, and the like.
[0069] When the impact counteraction break-off force
of the impact head is applied to the buffer break-off pre-
vention mechanism to buffer the swing of the buffer re-
ciprocating element between the buffer supporting ele-
ment and the buffer reciprocating element, the bulb col-
umn or the bulb plate or the cambered convex edge or
the cambered edge plate or the cambered head column
and the like of the elastomer blocking element generates
no break-off damage to the buffer reciprocating element
and/or the buffer supporting element.

[0070] Abuffer supporting elementbulb oracambered
surface of the buffer supporting element and the like is
arranged at the part of the buffer supporting element at
the joint site of the buffer supporting element and the
buffer reciprocating element, when the impact counter-
action break-off force of the impact head is applied to the
buffer break-off prevention mechanism to buffer the
swing of the buffer reciprocating element between the
buffer supporting element and the buffer reciprocating
element, the buffer supporting element bulb or the cam-
bered surface of the buffer supporting element generates
no break-off damage to the buffer reciprocating element
and/or the buffer supporting element.

[0071] Theelastomer is serially connected to the buffer
reciprocating element, the buffer supporting element in-
cludes a front end guide element, a rear end guide ele-
ment and the like, the buffer reciprocating element is ar-
ranged on the front end guide element and/or the rear
end guide element, and the front end guide element
and/or the rear end guide element is used for enlarging
the correction distance and/or force of the buffer recip-
rocating element.

[0072] The elastomer includes a spring or elastic rub-
ber or a spring steel plate or a disk spring or elastic pol-
yester or elastic nylon or elastic corrugated steel or a sac
or an airbag or an elastic granule or a polymeric elas-
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tomer or a composite material elastomer or an air pres-
sure or a hydraulic pressure or a pneumatic spring or a
hydraulic spring, and the like.

[0073] The buffer reciprocating element and/or the
buffer supporting elementincludes a sealing elementand
the like.

[0074] A lubricantis arranged on the buffer reciprocat-
ing element or the buffer supporting element, or the buffer
reciprocating elementis a self-lubricating material, or the
buffer supporting element is a self-lubricating material,
and the like.

[0075] The reciprocating impact part includes a guide
mechanism, an impact driving mechanism, an impact
head and the like, wherein the guide mechanism and the
impact driving mechanism are separated or separately
connected or integrated, the impact driving mechanism
includes a power supporting element and the like, the
guide mechanism includes a guide supporting element
and the like, the power supporting element and the guide
supporting element and the like are separated or sepa-
rately connected or integrated, the power supporting el-
ement and/or the guide supporting element includes a
friction body supporting element and the like, the friction
body supporting element and the power supporting ele-
ment or the friction body supporting element and the
guide supporting element and the like are separated or
separately connected or integrated, the friction body sup-
porting element includes a rolling body supporting ele-
ment or a suspension body supporting element and the
like, the rolling body supporting element and the suspen-
sion body supporting element and the like are separated
or separately connected or integrated, the rolling body
supporting element includes a guide rolling body sup-
porting element and/or a power rolling body supporting
element and the like, the guide rolling body supporting
element and the power rolling body supporting element
and the like are separated or separately connected or
integrated, the suspension body supporting element in-
cludes a guide suspension body supporting element
and/or a power suspension body supporting elementand
the like, the guide suspension body supporting element
and the power suspension body supporting element and
the like are separated or separately connected or inte-
grated, the guide mechanism includes an impact guide
element, a friction body, a friction body supporting ele-
ment and the like, the friction body includes a rolling body
or a suspension body and the like, the rolling body in-
cludes a guide rolling body and/or a power rolling body
and the like, the guide rolling body and the power rolling
body are separated or separately connected or integrat-
ed, the suspension body includes a guide suspension
body and/or a power suspension body and the like, and
the guide suspension body and the power suspension
body are separated or separately connected or integrat-
ed; the impact driving mechanism includes a power im-
pact element, a power supporting element and the like,
and the impact guide element and the power impact el-
ement and the like are separated or separately connect-
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ed orintegrated; the impact guide element and the impact
head are separately arranged or are integrated, the pow-
erimpact element and the impact head are movably con-
nected and the like or are separated or integrated, the
friction body is arranged between the guide supporting
element and the impact guide element or between the
power supporting element and the power impact ele-
ment, the guide supporting element or the power sup-
porting element includes a friction body supporting ele-
ment and the like, the power impact element is used for
driving the impact guide element or the impact head and
the like to reciprocate, and the friction body and the fric-
tion body supporting element are in close fit with the im-
pact guide element and the like to support the impact
head to impact through rolling friction or suspension fric-
tion; the machine body includes a rack and the like, a
lifting mechanism is arranged on the rack or no lifting
mechanism is arranged on the rack, and the like, the
reciprocating impact part is arranged on the rack or on
the lifting mechanism, and the rack is arranged on the
machine body or the rack and the lifting mechanism is
cooperatively arranged on the machine body; the ma-
chine body supports the impact head to impact in a re-
ciprocating manner for blanking.

[0076] The friction body supporting element, the im-
pact guide element, the friction body and the like are in
close buckling to support the impact head to impact
through rolling friction or suspension friction and correct
the impact direction of the impact head, in order to pre-
vent the break-off damage to the impact driving mecha-
nism under the protection of the guide mechanism and
improve the impact efficiency.

[0077] Theimpactdriving mechanism includes a crank
impactdrivingmechanism and the like, wherein the crank
impact driving mechanism includes a power impact ele-
ment, a power supporting element and the like, and the
impact guide element and the power impact element and
the like are separated or separately connected or inte-
grated.

[0078] The reciprocating impact part includes an im-
pact power box and the like, wherein the guide mecha-
nism and the impact driving mechanism and the like are
combined and arranged in the impact power box, impact
heads are arranged at the two ends of the impact guide
element arranged in the impact power box, or the impact
head is arranged at one end of the impact guide element
and a counterweight element used for preventing the im-
pact head from breaking off the guide mechanism, the
impact driving mechanism and/or the machine body due
to unbalanced gravity is arranged at the other end there-
of, ortheimpactheadis arranged at one end of the impact
guide element and the end part of the power impact el-
ement and the impact head and the like are connected
or separated, the power supporting element and the im-
pact power box and the like are separated or integrated
or connected, and the impact power box is used for pro-
tecting the components in the impact power box from
being corroded by such pollutants as dust, an etchant
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gas, sewage and the like.

[0079] The reciprocating impact part further includes
a supporting frame and the like, and the impact driving
mechanism or the guide mechanism and the like is ar-
ranged on the supporting frame. A limiting structure and
the like is arranged on the reciprocating impact part, the
limiting structure is arranged to be a guide limiting struc-
ture or a power limiting structure and the like, and the
guide limiting structure and the power limiting structure
and the like are separated or separately connected or
integrated; the guide limiting structure and the friction
body supporting element and the like are connected or
separated or integrated, or the guide limiting structure
and the impact guide element and the like are connected
or separated or integrated, or the guide limiting structure
and the guide rolling body and the like are connected or
separated or integrated, or the power limiting structure
and the power supporting element and the like are con-
nected or separated or integrated, or the power limiting
structure and the power impact element and the like are
connected or separated or integrated, or the power lim-
iting structure and the power rolling body and the like are
connected or separated or integrated, the guide rolling
body or the guide suspension body and the like is ar-
ranged on the guide limiting structure, the guide rolling
body or the guide suspension body and the like is used
for supporting the impact guide element to reciprocate
along the friction body supporting element in the guide
limiting structure, the guide limiting structure is used for
limiting the motion space and/or position and the like of
the guide rolling body or the guide suspension body or
the impact guide element and the like, the power rolling
body or the power suspension body and the like is ar-
ranged on the power limiting structure, the power rolling
body or the power suspension body and the like is used
for supporting the power impact element to reciprocate
along the power supporting element in the power limiting
structure, the power limiting structure is used for limiting
the motion space and/or position and the like of the power
rolling body or the power suspension body or the power
impact element and the like, and the friction body is used
for supporting the impact guide element or the power
impact element to reciprocate.

[0080] The limiting structure includes a raceway or a
circular raceway or a cylindrical raceway or a pit or a
reciprocating stroke segment or a holder or a limiting
plate or a limiting ring or a limiting sleeve or a limiting
platform or a limiting rod or a limiting shaft or a limiting
groove or a spherical projection or a lug boss or a bearing
or cooperation of an inner body and an outer sleeve or
an ellipse or a dumb bell shape or a cylinder or a cone
or a circular ring shape or a roller or a platform-shaped
column or a platform-shaped ball or a platform-shaped
drum or a groove-shaped column or a groove-shaped
ball or a groove-shaped roller or a groove-shaped ellipse
orasquare or a U shape or a frame shape or atransverse
H shape or a spline shape or a camber or a V shape or
an inverted V shape or a circle or a plate shape or a
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polygon or a cylinder or a spline sleeve or a multi-pris-
matic key, and the like.

[0081] The rolling body is used for supporting the im-
pact guide element and the guide rolling body supporting
element torelatively reciprocate by means of circular roll-
ing or reciprocating rolling or in situ rolling in the circular
raceway, or rolling in the pit, or rolling in the raceway, or
rolling in the holder, and the like.

[0082] A single or multiple rolling bodies and the like
are longitudinally arranged along the reciprocating direc-
tion, or a single or multiple rolling bodies and the like are
transversely arranged relative to the reciprocating direc-
tion.

[0083] The guide rolling body or the power rolling body
and the like are arranged in parallel or in a stagger man-
ner and the like along the reciprocating impact direction.
[0084] The impactdriving mechanism includes a pow-
er supporting element, a power impact element and the
like, the guide mechanism includes a guide rolling body,
a guide supporting element, an impact guide element
and the like, the guide rolling body includes a roller and
the like, the roller is arranged between the power sup-
porting element and the power impact element or be-
tween the guide supporting element and the impact guide
element, the roller includes a roller shaft and the like, the
roller and the roller shaft and the like are separated or
separately connected or integrated, when the roller shaft
is fixed on the power impact element, the roller rolls by
leaning against the power supporting element, when the
roller shaft is fixed on the power supporting element, the
roller rolls by leaning against the power impact element
to prevent the joint sliding friction of the power impact
element and the power supporting element and the like,
or when the roller shaft is fixed on the guide supporting
element, the roller rolls by leaning against the impact
guide element, and when the roller shaft is fixed on the
impact guide element, the roller rolls by leaning against
the guide supporting element to prevent the fit sliding
friction of the guide supporting element and the impact
guide element and the like, so as to reduce the abrasion
of the impact driving mechanism or the guide mecha-
nism.

[0085] The impactdriving mechanism includes a pow-
er supporting element, a power impact element and the
like, the guide mechanism includes a guide rolling body,
a guide supporting element, an impact guide element
and the like, the guide rolling body includes a roller and
the like, the surface of the roller is processed to a pro-
jection, a depression, a V-shaped groove or a curve
shape and the like, the shape of the contact surface of
the guide supporting elementor the impact guide element
and the roller is buckled with the shape of the surface of
theroller, or the shape of the contact surface of the power
supporting element or the power impact element and the
roller is buckled with the shape of the surface of the roller,
the motion of the impact guide element or the power im-
pact element and the like is controlled to be linear recip-
rocating motion by means of rolling friction, in order to
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reduce the abrasion of the impact driving mechanism.
[0086] The guide supporting elementorthe power sup-
porting element or the impact guide element or the power
impact element and the like includes a reciprocating
stroke segment, wherein the width of the reciprocating
stroke segment is arranged to be not more than or equal
to or close to the width of the friction body in the rolling
direction, the length of the reciprocating stroke segment
is equal to or close to the sum of one half of the stroke
of the impact guide element or the power impact element
and the radius of the rolling body, the rolling body is ar-
ranged between the guide supporting element and the
impact guide elementand the like, oris arranged between
the power supporting element and the power impact el-
ement and the like and is arranged in the reciprocating
stroke segment, the reciprocating stroke segmentis used
for limiting the rolling space and/or position and the like
of the rolling body, and the reciprocating stroke segment
is used for ensuring rolling friction of the rolling body and
the guide supporting element or the power supporting
element or the impact guide element or the power impact
element and the like when moving.

[0087] The friction body supporting element includes
a pit or the impact guide element includes a pit or the
power supporting element includes a pit or the power
impact element includes a pit, and the like, the friction
body is arranged between the friction body supporting
element and the impact guide element and is arranged
in the pit, or the friction body is arranged between the
power supporting element and the power impact element
and is arranged in the pit, and the pit is used for limiting
the rolling space and/or position and the like of the friction
body. The friction body supporting element includes a
raceway or the impact guide element includes a raceway
or the friction body supporting element and the impact
guide elementincludes raceways and the like, the friction
body supporting element, the impact guide element and
the friction body rolling in the raceway and the like are in
close buckling to drive the impact guide element to re-
ciprocate by means of the rolling friction of the friction
body, and the raceway is used for limiting the rolling
space and/or position and the like of the friction body.
[0088] The guide mechanism includes a rolling body
supporting element, an impact guide element, a holder,
a guide rolling body and the like, wherein the holder and
the like is arranged between the rolling body supporting
element and the impact guide element, the guide rolling
bodyis arranged onthe holder, the thickness ofthe holder
is smaller than the diameter of the guide rolling body, the
two parts of the guide rolling body higher than the holder
are respectively arranged on the rolling body supporting
element and the impact guide element and the like, and
the holder is singly arranged or fixed on the rolling body
supporting element or fixed on the impact guide element;
the rolling body supporting element and the impact guide
element are in close fit with the guide rolling body in the
holder and the like to drive the impact guide element to
reciprocate through rolling friction, and the holder is used
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for limiting the rolling space and/or position and the like
of the rolling body.

[0089] The guide mechanism further includes a guide
segment and the like, wherein the guide segment is ar-
ranged on the impact guide element, the weights of the
two ends except the segment overlapped with the impact
guide element of the guide segment are equal or basically
equal, the guide segment and the impact guide element
and the like are separately connected or are integrated,
the guide segment is arranged on the friction body sup-
porting element, when moving, the guide segment is al-
ways located on the friction body supporting element to
keep the gravity balance of the two ends of the impact
guide elementin a static or motion state, the friction body
supporting element, the friction body and the impact
guide element and the like are in close fit to support the
impact guide element to reciprocate through rolling fric-
tion or suspension friction, and the powerimpact element
is used for driving the impact head or the impact guide
element and the like to reciprocate.

[0090] Theimpactdriving mechanism includes a crank
impact driving mechanism and the like, when the friction
body supporting element includes an outer sleeve, the
impact guide element includes an inner body, or when
the friction body supporting element includes the inner
body, the impact guide elementincludes the outer sleeve,
the friction body is arranged between the outer sleeve
and the inner body, the outer sleeve and the inner body
are in close fit with the friction body and the like to rela-
tively reciprocate through rolling friction or suspension
friction, the impact head is supported by the reciprocating
outer sleeve or inner body and the like to reciprocate
through rolling friction, and the power impact element is
used for driving the impact head to impact.

[0091] The guide mechanism includes a guide friction
body supporting element and/or a guide impact guide
element and/or a guide friction body and the like, wherein
the guide impact guide element, the guide friction body
and the guide friction body supporting element and the
like arein close buckling to ensure the linear reciprocating
motion of the impact head and/or prevent the rotation of
the impact head, the guide friction body supporting ele-
ment and the guide supporting element and the like are
separated or separately connected or integrated, and the
guide impact guide element and the impact guide ele-
ment and the like are separated or separately connected
or integrated; or the impact driving mechanism includes
a guide power supporting element and/or a guide power
impact element and/or a guide friction body and the like,
the guide power impact element, the guide friction body
and the guide power supporting element and the like are
in close buckling to ensure the linear reciprocating motion
of the power impact element and/or prevent the rotation
of the power impact element, the guide power supporting
element and the power supporting element and the like
are separated or separately connected or integrated, and
the guide power impact element and the power impact
element and the like are separated or separately con-
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nected or integrated.

[0092] The guide friction body supporting element in-
cludes a quadrangular friction body supporting element
or a U-shaped friction body supporting element or a
frame-shaped friction body supporting element or a fric-
tion body supporting element of the impact power box or
a triangular friction body supporting element or an oval
friction body supporting element or a polygonal friction
body supporting element or a deformed friction body sup-
porting element or a raceway friction body supporting
element or a pit friction body supporting element or a
friction body supporting element of the reciprocating
stroke segment or a friction body supporting element of
the holder or a friction body supporting element of the
circular raceway or a groove-shaped friction body sup-
porting element or a transverse H-shaped friction body
supporting element or a friction body supporting element
of the spline sleeve or a cambered friction body support-
ing element or a V-shaped friction body supporting ele-
ment or an inverted V-shaped friction body supporting
element or a plate-shaped friction body supporting ele-
ment or a cylindrical friction body supporting element or
a multi-prismatic key friction body supporting element
and the like, and the guide friction body supporting ele-
ment and the power supporting element or the guide fric-
tion body supporting element and the guide supporting
element and the like are separated or separately con-
nected or integrated.

[0093] The guide impact guide element includes a
quadrangular impact guide element or a U-shaped im-
pact guide element or a frame-shaped impact guide el-
ementora V-shaped impact guide elementor a triangular
impact guide element or an oval impact guide element
or a polygonal impact guide element or a deformed im-
pact guide element or a raceway impact guide element
or a pitimpact guide element or an impact guide element
of the reciprocating stroke segment or an impact guide
element of the holder or an impact guide element of the
circular raceway or a groove-shaped impact guide ele-
ment or a transverse H-shaped impact guide element or
an impact guide element of the spline sleeve or a cam-
bered impact guide element or an inverted V-shaped im-
pact guide element or a plate-shaped impact guide ele-
ment or a cylindrical impact guide element or a multi-
prismatic key impact guide element and the like, and the
guide impact guide element and the impact guide ele-
ment or the guide impact guide element and the power
impact element and the like are separated or separately
connected or integrated.

[0094] The rolling body includes a spherical rolling
body or an oval rolling body or a dumb bell shaped rolling
body or a cylindrical rolling body or a conical rolling body
or a circular ringshaped rolling body or a roller rolling
body or a platform-shaped column rolling body or a plat-
form-shaped ball rolling body or a platform-shaped drum
rolling body or a groove-shaped drum rolling body or a
groove-shaped column rolling body or a groove-shaped
ball rolling body or a groove-shaped roller rolling body or
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a groove-shaped oval rolling body or a rolling body with
a shaft or a rolling body with a hole or a multi-prismatic
key rolling body or a multi-prismatic sleeve rolling body
orarollingdrum shaped rolling body or arolling ball rolling
body or a rolling needle rolling body or roller rolling body
or a linear bearing or a waist drum wheel rolling body,
and the like, and the rolling body and the guide rolling
body and the like are separated or separately connected
or integrated.

[0095] The shape of the impact guide element and/or
the friction body supporting element is in close buckling
with the shape of the friction body and the like to form
the guide limiting structure, or the shape of the power
impact element and/or the power supporting element is
in close buckling with the shape of the friction body and
the like to form the power limiting structure, the limiting
structure is used for controlling the motion direction of
the impact guide element or the power impact element
and the like, and/or preventing the rotation of the impact
guide element or the power impact element and the like,
and the guide limiting structure and the power limiting
structure and the like are separated or separately con-
nected or integrated.

[0096] The impact guide element includes a raceway
impact guide element or a pit impact guide element or a
belt frame impact guide element or a circular raceway
impact guide element or a stroke segment impact guide
element or a limiting impact guide element or a cylindrical
impact guide element or a U-shaped impact guide ele-
ment or a V-shaped impact guide element or a polygonal
impact guide element or a frame-shaped impact guide
element or a deformed impact guide element or an E-
shaped impact guide element, and the like.

[0097] The friction body supporting element includes
araceway friction body supporting elementor a pit friction
body supporting element or a belt frame friction body
supporting element or a circular raceway friction body
supporting element or a stroke segment friction body sup-
porting element or a limiting friction body supporting el-
ement or a cylindrical friction body supporting element
or a U-shaped friction body supporting element or V-
shaped friction body supporting element or a polygonal
friction body supporting element or a frame-shaped fric-
tion body supporting element or a friction body supporting
element of the impact power box or a deformed friction
body supporting element, and the like.

[0098] The power impact element includes a raceway
power impact element or a pit power impact element or
a belt frame power impact element or a circular raceway
power impact element or a stroke segment power impact
elementor alimiting powerimpact elementor a cylindrical
power impact element or a U-shaped power impact ele-
ment or a frame-shaped power impact element or a de-
formed power impact element or an E-shaped power im-
pact element or a polygonal power impact element, and
the like.

[0099] The power supporting element includes a race-
way power supporting element or a pit power supporting
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element or a belt frame power supporting element or a
circular raceway power supporting element or a stroke
segment power supporting element or a limiting power
supporting element or a cylindrical power supporting el-
ement or a U-shaped power supporting element or an E-
shaped power supporting element or a polygonal power
supporting element or a power supporting element of the
impact power box or a frame-shaped power supporting
element or a deformed power supporting element, and
the like.

[0100] The friction body ring impact guide element is
arranged or arranged at one side of the impact guide
element or on more than two side parts of the impact
guide element, or a friction body ring power impact ele-
ment is arranged or arranged at one side of the power
impact element or on more than one side part of the power
impact element, and the power impact element includes
a piston or a cylinder rod or a piston rod or a guide rod.
[0101] The circular raceway and the like is arranged
on the impact guide element or the guide rolling body
supporting element, the circular raceway and the impact
guide element or the guide rolling body supporting ele-
ment and the like are separately connected or are inte-
grated, the impact guide element is arranged in the guide
rolling body supporting element or at the outside of the
guide rolling body supporting element, the guide rolling
body is arranged in the circular raceway, the guide rolling
body exposed from the circular raceway is in contact with
the surface of the guide rolling body supporting element
or the surface of the impact guide element, the main body
of the impact guide element is not in contact with the
surface of the guide rolling body supporting element, and
the guide rolling body is used for supporting the impact
guide element and the guide rolling body supporting el-
ementto relatively reciprocate by means of rolling friction.
[0102] The circular supporting segment and the circu-
lar segment of the circular raceway are arranged along
the surface of the impact guide element or the guide roll-
ing body supporting element, the guide rolling body in
the circular supporting segment supports the rolling fric-
tion of the guide rolling body supporting element and the
impact guide element, and the guide rolling body in the
circular segment does not support the rolling friction of
the impact guide element and the guide rolling body sup-
porting element.

[0103] The circular raceway and the guide supporting
element or the impact guide element or the power sup-
porting element or the power impact element and the like
are connected or integrated.

[0104] The circular raceway includes a pressure bear-
ing circular raceway, a pressure-free circular raceway
and the like, wherein the pressure-free circular raceway
and the power supporting element or the power impact
element or the guide rolling body supporting element or
the impact guide element and the like are separately ar-
ranged, and the pressure-free circular raceway is detach-
able, thereby being conductive to convenient observa-
tion, maintenance and change of the power rolling body.
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[0105] Theimpactguide element or the guide support-
ing element or the power impact element or the power
supporting element and the like is made from a light ma-
terial, and the light material includes an aluminum alloy
or high-strength plastic or ceramic or a titanium alloy or
carbon fiber or light steel or a composite material, and
the like.

[0106] The guide supporting element is arranged at
more than two end parts of the power supporting element
to form more than two guide supporting points, the more
than two end parts include more than two end parts of
the main body of the guide supporting element or the
spatial positions of more than two end parts excluding
the main body of the guide supporting element, the more
than two guide supporting points are used for supporting
the lifting force of the impact head and ensuring close fit
of the friction body, the impact guide element and the
friction body supporting element and the like so as to
form a multipoint impact head supporting structure, the
multipoint impact head supporting structure is used for
supporting the impact head at multiple points to correct
the impact direction of the impact head, in order to widen
the correction width of the impact head to the maximum,
enlarge the correction force of the impact head, control
the impact direction of the impact head to the maximum,
prevent the damage to the impact driving mechanism
due to an impact break-off force and/or a counterforce
and prolong the service life of the equipment.

[0107] More than two columns of friction bodies are
arranged on the surrounding of the impact guide element
or the power impact element, the more than two columns
of friction bodies bear the gravity load of the impact guide
element or the power impact element, at least more than
one friction body in a column of friction bodies is used
for supporting the impact guide element or the power
impact element for reciprocating impact, and the concen-
trated damage to the friction bodies or the friction body
supporting element resulting from that only a column of
friction bodies bears the gravity load of the impact guide
element or the power impact element is avoided.
[0108] The guide mechanismincludes animpactguide
element and the like, wherein the impact guide element
includes an upper impact guide element, a lower impact
guide element and the like or a left impact guide element,
arightimpact guide element and the like, the impact driv-
ing mechanism includes a crank impact driving mecha-
nism and the like, the crank impact driving mechanism
includes a power impact element and the like, the power
impact element is arranged between the upper impact
guide element and the lower impact guide element or
between the left impact guide element and the right im-
pact guide element, and the upper impact guide element
or the lower impact guide element or the leftimpact guide
element or the right impact guide element and the like
forms the multipoint impact head supporting structure.
[0109] The contact surface and the like of the friction
body and the friction body supporting element and/or the
impact guide element is in close buckling, the contact
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surface of the friction body and the friction body support-
ing element and/or the impact guide element and the like
is as large as possible, in order to prevent overlarge local
stress of the friction body, reduce the concentration of
the local friction of the friction body on the friction body
supporting element and/or the impact guide element and
the like and enlarge the correction degree of the impact
guide element, the contract surface and the like of the
friction body supporting element and/or the impact guide
element and the friction body are in close buckling to limit
the motion space and/or position of the friction body.
[0110] The friction body is arranged between the guide
supporting element and the impact guide element or be-
tween the power supporting element and the power im-
pact element, the friction body, the impact guide element
and the friction body supporting element and the like are
in close fitto support the impact head toimpact at multiple
points by means of rolling friction or suspension friction,
the impact guide element is actually extension deforma-
tion of the power impact element, due to the extension
deformation of the power impact element, the correction
width of the impact head is widened to the maximum, the
correction force of the impact head is enlarged, the im-
pact head is controlled to the maximum and the damage
to the crank impact driving mechanism due to the impact
break-off force and/or the counterforce is avoided.
[0111] The impact guide element is arranged on the
friction body supporting element, the impact guide ele-
ment or the friction body supporting element includes a
liquid suspension body or an air suspension body and
the like, or the power impact element or the power sup-
porting element includes a liquid suspension body or an
air suspension body and the like, or the impact guide
element and the friction body supporting elementinclude
magnetic suspension bodies and the like, or the power
impact element and the power supporting element in-
clude magnetic suspension bodies and the like, the mag-
netic suspension bodies include an electromagnetic sus-
pension body or a permanent magnet suspension body
and the like, the suspension body is used for forming
suspension friction between the impact guide element
and the friction body supporting element or between the
power impact element and the like and the power sup-
porting element, the suspension friction is used for re-
ducing the friction resistance and/or friction damage be-
tween the impact guide element and the friction body
supporting element or between the power impact ele-
ment and the power supporting element, and prolonging
the service life of the impact driving mechanism or the
guide mechanism. The air suspension body includes an
air source, a control valve, a conveying pipeline, an air
cavity and the like, wherein the air cavity is arranged on
the guide mechanism or the impact driving mechanism,
the air suspension body is formed between the guide
supporting element and the impact guide element, or the
air suspension body is formed between the power sup-
porting element and the power impact element, and the
air suspension body is used for supporting the impact
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guide element to reciprocate through suspension friction
or the air suspension body is used for supporting the
powerimpact element to reciprocate through suspension
friction.

[0112] The liquid suspension body includes a liquid
medium source, a control valve, a conveying pipeline, a
liquid cavity and the like, wherein the liquid cavity is ar-
ranged on the guide mechanism or the impact driving
mechanism, the liquid suspension body is formed be-
tween the guide supporting element and the impact guide
element, or the liquid suspension body is formed between
the power supporting element and the power impact el-
ement, and the liquid suspension body is used for sup-
porting the impact guide element to reciprocate through
suspension friction or the liquid suspension body is used
for supporting the power impact element to reciprocate
through suspension friction.

[0113] The magnetic suspension body includes an
electromagnetic suspension body or a permanent mag-
net suspension body and the like, wherein the electro-
magnetic suspension body includes an electromagnet
and the like, the permanent magnet suspension body
includes a permanent magnet and the like, the electro-
magnet or the permanent magnet and the like is arranged
on the impact guide element and the guide supporting
element or on the power impact element and the power
supporting element.

[0114] The impact guide element and the guide sup-
porting element or the power impact element and the
power supporting element and the like include N pole
permanent magnets, or the impact guide element and
the guide supporting element or the power impact ele-
ment and the power supporting element and the like in-
clude S pole permanent magnets, wherein the N pole
permanent magnets and the N pole permanent magnets
or the S pole permanent magnets and the S pole perma-
nentmagnets repel to each other due to the same polarity
to form the magnetic suspension body, the power impact
element is used for driving the impact guide element to
reciprocate, the magnetic suspension body is used for
supporting the impact guide element and the guide sup-
porting element to relatively reciprocate through suspen-
sion friction or the magnetic suspension body is used for
supporting the power impact element and the power sup-
porting element to relatively reciprocate through suspen-
sion friction.

[0115] The impact guide element and the guide sup-
porting element or the power impact element and the
power supporting element and the like include negative
pole electromagnets, or the impact guide element and
the guide supporting element or the power impact ele-
ment and the power supporting element and the like in-
clude positive pole electromagnets, wherein the negative
pole electromagnets and the negative pole electromag-
nets or the positive pole electromagnets and the positive
pole electromagnets repel to each other due to the same
polarity to form the magnetic suspension body, the power
impact element is used for driving the impact guide ele-
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ment to reciprocate, the magnetic suspension body is
used for supporting the impact guide element and the
guide supporting element to relatively reciprocate
through suspension friction or the magnetic suspension
body is used for supporting the power impact element
and the power supporting element to relatively recipro-
cate through suspension friction.

[0116] A break-off prevention mechanism and the like
is arranged at one end or two ends of the power impact
element.

[0117] The break-off prevention mechanism is ar-
ranged to be a rotary break-off prevention mechanism or
a separated break-off prevention mechanism or a buffer
break-off prevention mechanism and the like.

[0118] The rotary structure of the break-off prevention
mechanism is arranged to be a joint bearing or a steering
connector or a rzeppa universal joint or a cross-shaped
universal joint or a bulb catching groove type or a cam-
bered catching groove type and the like, and the rotary
structure of the break-off prevention mechanism is
stressed to rotate or a separate structure separately iso-
lates the impact counteraction break-off force.

[0119] The break-off prevention mechanism includes
a cambered catching groove type or a rotary connector
and the like, wherein the cambered catching groove type
includes a cambered convex head and a groove movably
buckled with the cambered convex head, and the like,
the groove and the power impact element and the like
are separately connected or are integrated, the cam-
bered convex head movably buckled with the groove and
the impact head and the like are separately connected
or are integrated, the rotary connector includes a rotary
connector of a flexible universal joint or a rotary connector
of a universal joint bearing or a multiple degrees of free-
dom platform type rotary connector or a rotary connector
of a universal coupling and the like, the rotary connector
of the flexible universal joint includes an elastic element,
a universal joint connector and the like, when the univer-
sal joint is stressed, the universal joint connector rela-
tively moves by means of the adjustment of the elastic
element, the rotary connector of the universal joint bear-
ing includes a universal joint seat, a rotary connector and
the like, the rotary connector is fixed on the universal joint
seat, when the universal joint bearing is stressed, relative
motion is adjusted by the universal joint seat, the multiple
degrees of freedom platform type rotary connector is
composed of a movable cylinder, an upper universal
hinge, a lower universal hinge, an upper platform, a lower
platform and the like, when the upper platform and the
lower platform are stressed, the motion with multiple de-
grees of freedom of the upper platform in the space is
achieved through the telescopic motion of the movable
cylinder, the rotary connector of the universal coupling
is a cross shaft type rotary connector, the cross shaft
type rotary connector includes a cross shaft, a cross uni-
versal joint fork and the like, and the cross universal joint
fork is connected by the cross shaft to realize relative
motion.
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[0120] The break-off prevention mechanism includes
arotary structure and the like, wherein the rotary structure
includes a bulb catching groove type and the like, the
bulb catching groove type includes a bulb and a bulb
groove movably buckled with the bulb, and the like, the
bulb and the power impact element and the like are sep-
arately connected or are integrated, the bulb groove mov-
ably buckled with the bulb and the impact head and the
like are separately connected or are integrated, the pow-
er impact element and the impact head and the like are
connected or separated, the power impact element is
used for driving the impact head to impact, an impact
break-off force is applied to the break-off prevention
mechanism, and the rotary structure of the break-off pre-
vention mechanism is stressed to rotate.

[0121] A buffer mechanism is arranged on the lifting
mechanism or on the reciprocating impact part or on the
machine body or between the lifting mechanism and the
reciprocating impact part or between the lifting mecha-
nism and the machine body, and the like.

[0122] The buffermechanismincludes a structure buff-
er mechanism or a power buffer mechanism and the like.
[0123] The structure buffer mechanism includes a
fixed supporting element, a buffer supporting element, a
buffer element and the like.

[0124] The power buffer mechanism includes a slide
stroke spline shaft sleeve buffer device or a belt buffer
device and the like.

[0125] The lifting mechanism or the reciprocating im-
pact part or the rack and the like includes a structure
buffer mechanism, wherein the structure buffer mecha-
nism includes a fixed supporting element and a buffer
supporting element and the like, when the lifting mech-
anism is provided with the fixed supporting element, the
reciprocating impact part is correspondingly provided
with the buffer supporting element, or when the rack is
provided with the fixed supporting element, the lifting
mechanism is correspondingly provided with the buffer
supporting element, or the rack is provided with the buffer
supporting element, namely, the fixed supporting ele-
ment is arranged on the reciprocating impact part, a buff-
er element is arranged between the fixed supporting el-
ement and the buffer supporting element or between the
lifting mechanism and the rack or between the lifting
mechanism and the reciprocating impact part or between
the rack and the reciprocating impact part, and the like,
buffer guide elements are arranged on the fixed support-
ing element and the buffer supporting element or on the
lifting mechanism and the rack or on the lifting mecha-
nism and the reciprocating impact part or on the rack and
the reciprocating impact part, the power impact element
is used for driving the impact head to impact, when the
impact counterforce is applied to the buffer supporting
element and the fixed supporting element or to the lifting
mechanism and the rack or to the lifting mechanism and
the reciprocating impact part or to the rack and the re-
ciprocating impact part, the buffer element deforms to
absorb the impact counterforce, and the buffer guide el-
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ements are used for controlling the buffer direction to
ensure that the buffer is reciprocating liner buffer, so as
to prevent the non-directional swing of the impact head
during buffer.

[0126] The lifting mechanism or the reciprocating im-
pact part or the rack and the like includes a structure
buffer mechanism, wherein the structure buffer mecha-
nism includes a fixed supporting element, a buffer sup-
porting element and the like, or when the lifting mecha-
nism is provided with the fixed supporting element, the
reciprocating impact part is correspondingly provided
with the buffer supporting element, or when the rack is
provided with the fixed supporting element, the lifting
mechanism is correspondingly provided with the buffer
supporting element, or the rack is provided with the buffer
supporting element, namely, the fixed supporting ele-
ment is arranged on the reciprocating impact part, when
the fixed supporting element includes the buffer guide
element, the buffer supporting element includes a buffer
guide sleeve, or when the buffer supporting element in-
cludes the buffer guide element, the fixed supporting el-
ement includes the buffer guide sleeve, when a guide lug
boss or a guide groove is arranged on the buffer guide
element, a guide groove or a guide lug boss buckled with
the guide lug boss or the guide groove is arranged on
the buffer guide sleeve, buffer elements are arranged at
the two sides of the projections of the guide lug boss, the
buffer guide element is used for supporting the buffer
guide sleeve to linearly slide along the buffer guide ele-
ment in a reciprocating manner or the buffer guide sleeve
is used for supporting the buffer guide element to linearly
slide along the buffer guide sleeve in a reciprocating man-
ner, the buffer guide element, the buffer elements and
the buffer guide sleeve and the like form a bidirectional
buffer mechanism, the power impact element is used for
driving the impact head to impact, the impact counterac-
tion break-off force is applied to the bidirectional buffer
mechanism, the bidirectional buffer mechanism absorbs
the impact counterforce, the power impact element is
used for driving the impact head to reciprocate, the buffer
elements at the front part of the guide lug boss and the
rear of the guide lug boss absorb the impact counterforce
of the impact head, the buffer guide element, the buffer
guide sleeve, the buffer elements and the like cooperate
to absorb the impact counterforce of the impact head and
control the buffer direction as reciprocating linear buffer,
and the buffer guide sleeve is leant against the buffer
guide element to linearly slide relatively, in order to pre-
vent the non-directional swing of the lifting mechanism
and/or the impact driving mechanism, the guide mecha-
nism and the like and stabilize the impact direction of the
impact head.

[0127] The fixed supporting element, the buffer sup-
porting element and the like includes a retraction preven-
tion structure, or the buffer guide element, the buffer
guide sleeve and the like includes a retraction prevention
structure, wherein the retraction prevention structure in-
cludes a retraction prevention element and the like, the
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retraction prevention element is used for preventing the
fixed supporting element and the buffer supporting ele-
ment and the like from dropping off during relative recip-
rocating slide, or the retraction prevention element is
used for preventing the buffer guide element and the buff-
er guide sleeve and the like from dropping off during rel-
ative reciprocating slide, the retraction prevention ele-
ment and the fixed supporting element and the like are
separately arranged or connected or integrated, or the
retraction prevention element and the buffer supporting
element and the like are separately arranged or connect-
ed or integrated, or the retraction prevention element and
the buffer guide element and the like are separately ar-
ranged or connected or integrated, or the retraction pre-
vention element and the buffer guide sleeve and the like
are separately arranged or connected or integrated.

[0128] The reciprocating impact part or the lifting
mechanism or the rack includes a rotary power source
element, a rotary impact transmission element and the
like, or when the rack includes the rotary power source
element, the lifting mechanism includes the rotary impact
transmission element, or when the lifing mechanism in-
cludes the rotary power source element, the reciprocat-
ing impact part includes the rotary impact transmission
element, or when the rack includes the rotary power
source element, the reciprocating impact part includes
the rotary impact transmission element, the rotary power
source element includes a motor or a hydraulic motor or
a pneumatic motor and the like, the lifting mechanism or
the reciprocating impact part or the rack and the like in-
cludes a structure buffer mechanism, the structure buffer
mechanism includes a fixed supporting element, a buffer
supporting element and the like, or when the lifting mech-
anism is provided with the fixed supporting element, the
reciprocating impact part is correspondingly provided
with the buffer supporting element, or when the rack is
provided with the fixed supporting element, the lifting
mechanism is correspondingly provided with the buffer
supporting element, or when the rack is provided with
the fixed supporting element, the reciprocating impact
part is correspondingly provided with the buffer support-
ing element, a buffer element is arranged between the
rack and the lifting mechanism or between the fixed sup-
porting element and the buffer supporting element or be-
tween the lifting mechanism and the reciprocating impact
part or between the rack and the reciprocating impact
part, a power buffer mechanism is arranged between the
rotary power source element and the rotary impact trans-
mission element or on the rotary impact transmission el-
ement, the power buffer mechanism includes a slide
stroke spline shaft sleeve buffer device or a belt buffer
device and the like, the slide stroke spline shaft sleeve
buffer device includes a spline shaft and a spline sleeve
and the like, a slide reciprocating stroke segment is ar-
ranged between the spline shaft and the spline sleeve,
when being impacted, the slide reciprocating stroke seg-
ment slides in a reciprocating manner to absorb the im-
pact counterforce, the belt buffer device includes a driv-
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ing belt pulley, a driven belt pulley, a belt and the like,
the driving belt pulley is arranged on the fixed supporting
element, the driving belt pulley is connected with the drive
shaft of the motor or the hydraulic motor or the pneumatic
motor and the like, the driven belt pulley is arranged on
the buffer supporting element, the beltis arranged on the
driving belt pulley and the driven belt pulley, the driven
belt pulley is impacted to move together with the buffer
supporting element, the belt absorbs the impact counter-
force, the belt buffer device is used for preventing the
damage to the motor or the hydraulic motor or the pneu-
matic motor and the like, the structure buffer mechanism
further includes a buffer guide element, a buffer element
is arranged between the rack and the reciprocating im-
pact part or between the fixed supporting element and
the buffer supporting element or between the lifting
mechanism and the reciprocating impact part or between
the rack and the lifting mechanism, the buffer guide ele-
mentis arranged on the rack and the reciprocating impact
part or on the fixed supporting element and the buffer
supporting element or on the lifting mechanism and the
reciprocating impact part or on the rack and the lifting
mechanism, the structure buffer mechanism is used for
controlling the buffer structure by use of the buffer guide
element when absorbing the impact counterforce
through the buffer element, the structure buffer mecha-
nism is matched with the slide stroke spline shaft sleeve
buffer device or the belt buffer device to absorb and buffer
the impact counterforce of the impact head and guide
the buffer direction, in order to prevent the rotary power
source element or the lifting mechanism or the rack from
being damaged by non-directional swing during buffer
and ensure that the impact direction of the impact head
faces to a material to be dug.

[0129] The reciprocating impact part includes a buffer
mechanism and the like, wherein the buffer mechanism
includes a rotary power buffer mechanism and the like,
the rotary power buffer mechanism includes a slide
stroke spline shaft sleeve buffer device and the like, the
slide stroke spline shaft sleeve buffer device includes a
spline shaft, a spline sleeve and the like, a slide recipro-
cating stroke segment is arranged between the spline
shaft and the spline sleeve, when being impacted, the
slide reciprocating stroke segment slides in a reciprocat-
ing manner to absorb the impact counterforce, the spline
shaft is in slide connection with the spline sleeve to buffer
in a reciprocating manner, the impact driving mechanism
includes a rotary power source element and a rotary im-
pact transmission element, the rotary power source ele-
ment includes a motor or a hydraulic motor or a pneu-
matic motor and the like, the motor or the hydraulic motor
or the pneumatic motor and the like includes a drive shaft,
the spline sleeve or the spline shaft and the drive shaft
and the like are connected or integrated, and the spline
shaft or the spline sleeve and the rotary impact transmis-
sion element and the like are connected or integrated.
[0130] The reciprocating impact part includes a buffer
mechanism and the like, wherein the buffer mechanism



33 EP 2 860 345 A1 34

includes a rotary power buffer mechanism and the like,
the rotary power buffer mechanism includes a belt buffer
device and the like, the rocker arm includes a rocker arm
buffer element or a rocker arm fixing element and the
like, the buffer mechanism further includes a buffer ele-
mentand the like, the buffer element is arranged between
the rocker arm buffer element and the rocker arm fixing
element, the belt buffer device includes a driving belt pul-
ley, a belt, a driven belt pulley and the like, the driving
belt pulley is fixed on the rocker arm fixing element, the
driving belt pulley is connected with the drive shaft of the
motor or the hydraulic motor or the pneumatic motor and
the like, the driven belt pulley is arranged on the rocker
arm buffer element, the belt is arranged on the driving
belt pulley and the driven belt pulley, the driven belt pulley
is impacted to buffer together with the rocker arm buffer
element, the belt absorbs the impact counterforce to pre-
vent the motor or the hydraulic motor or the pneumatic
motor and the like from being damaged, and the belt buff-
er device includes a tensioner and the like.

[0131] The tensioner is arranged at the inner side or
the outer side of the belt, the tensioner includes a ten-
sioning wheel, a tensioning wheel frame, a tensioning
spring, a tensioning adjustment rod, a tensioning seat
and the like, the tensioning wheel is arranged on the ten-
sioning wheel frame, a guide hole is arranged on the
tensioning wheel frame, a polish rod is arranged at one
end of the tensioning adjustment rod, a lead screw is
arranged at the other end of the tensioning adjustment
rod, a blocking shoulder in the middle of the tensioning
adjustment rod, the tensioning wheel frame is matched
with the polish rod end of the tensioning adjustment rod
through the guide hole, the lead screw end of the ten-
sioning adjustment rod is in threaded connection with the
tensioning seat, the tensioning spring is arranged be-
tween the tensioning wheel frame and the blocking shoul-
der, the tensioning wheel presses the belt through the
elastic force of the spring, and a tensioning force is ad-
justed by the screwing length of the lead screw and the
tensioning seat.

[0132] The belt buffer device includes a tensioner,
wherein the tensioner includes a sliding seat, a tension-
ing spring and the like, the driving belt pulley and the
motor or the hydraulic motor or the pneumatic motor and
the like are installed on the sliding seat, the sliding seat
is in slide fit with the rocker arm fixing element, one end
ofthe tensioning spring is connected with the sliding seat,
the other end of the tensioning spring is connected with
the rocker arm fixing element, and a certain action force
is applied to the sliding seat through the spring to tension
the belt.

[0133] The lifting mechanism includes a vertical lifting
mechanism and the like, wherein the vertical lifting mech-
anism is used for driving the reciprocating impact part to
vertically move up and down, the vertical lifting mecha-
nism includes a lifting platform, a lifting platform seating
seat, a vertical lifting actuator and the like, the vertical
lifting actuator includes a rope and a rope winder or a
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gear rack or a screw rod or coupling opening and closing
device or a chain wheel and a chain or a hydraulic ele-
ment or a pneumatic element and the like, the vertical
lifting actuator is used for driving the lifting platform to
vertically lift, the vertical lifting mechanism further in-
cludes a positioning and locking device and the like, the
positioning and locking device includes a latch pin or a
spring bolt or a cushion block or a guy rope or a hydraulic
cylinder or a cylinder and the like, and the positioning
and locking device is used for positioning and locking the
lifting platform.

[0134] The machine body includes a rotary disk and
the like, wherein the reciprocating impact partis arranged
on the rotary disk, and the rotary disk is used for driving
the reciprocating impact part to rotate at the front part of
the machine body.

[0135] The machine body includes a rotary disk and
the like, the lifting mechanism includes a rocker arm lifting
oil cylinder and the like, the rocker arm lifting oil cylinder
is used for driving the rocker arm to move up and down,
the rotary disk is used for driving the rocker arm to move
left and right, and the rotary disk is matched with the
rocker arm lifting oil cylinder to adjust the impact head to
impact a material at multiple positions and in multiple
directions.

[0136] The lifting mechanism includes a translation lift-
ing mechanism and the like, wherein the translation lifting
mechanism is arranged at the front part of the machine
body, and the translation lifting mechanism is used for
driving the reciprocating impact part to translate relative
to the machine body.

[0137] The reciprocating impact part includes an im-
pact power box or a supporting frame and the like, the
impact driving mechanism includes a crank impact driv-
ing mechanism and the like, the crank impact driving
mechanism includes a multi-throw crank shaft multi-rod
impact mechanism, a power output component and the
like, the multi-throw crank shaft multi-rod impact mech-
anism includes a multi-throw crank shaft, a connecting
rod and the like, the multi-throw crank shaft includes a
power concentric shaft segment, a connecting handle,
an eccentric shaft and the like, the concentric shaft seg-
ment, the connecting handle and the eccentric shaft and
the like are separated or connected or integrated, one
end of the power concentric shaft segment of the multi-
throw crank shaft is connected with the power output
component of the crank impact driving mechanism, more
than two connecting handles, eccentric shafts and the
like are arranged at the other end of the power concentric
shaft segment, the power concentric shaft segment of
the multi-throw crank shaft is installed on the impact pow-
er box or the supporting frame, the eccentric shaft of the
multi-throw crank shaft is hinged with one end of the con-
necting rod, the other end of the connecting rod and the
impact head and the like are connected or separated,
and one eccentric shaft is used for driving more than one
connecting rod to impact in a reciprocating manner.
[0138] One eccentric shaft or more than two eccentric
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shafts are arranged, the more than two eccentric shafts
are arranged at intervals along the radial direction of the
power output component to form angle difference, the
impact driving mechanism includes a power output com-
ponent, and the power concentric shaft segment of the
multi-throw crank shaft and the power output component
and the like are separated or connected or integrated.
[0139] The multi-throw crank shaft is provided with a
liquid channel, and the liquid channel is arranged on the
power concentric shaft segment, the connecting handle
and/or the eccentric shaft.

[0140] Theimpactdrivingmechanismis acrankimpact
driving mechanism, the crank impact driving mechanism
includes a power source element, a cam shaft, a cam
and the like, the cam shaft and the cam and the like are
separately connected or are integrated, the power source
element is used for driving the cam shaft to rotate, and
the cam installed on the cam shaft is used for driving the
impact head to impact in a reciprocating manner.
[0141] Theimpactdriving mechanism includes a crank
impactdrivingmechanism and the like, wherein the crank
impact driving mechanism includes a power source ele-
ment, an eccentric shaft, a power impact element and
the like, the eccentric shaft is hinged with one end of the
power impact element, the power impact elementis used
for driving the eccentric shaft to rotate, and the eccentric
shaft is used for driving the power impact element to im-
pact in a reciprocating manner.

[0142] Theimpactdriving mechanism includes a crank
impactdriving mechanism and the like, wherein the crank
impact driving mechanism includes more than two power
source elements and the like, and the more than two
power source elements and the impact head and the like
are connected or separated or integrated.

[0143] The reciprocating impact part includes an im-
pact power box and the like, the impact driving mecha-
nism includes a rotary power source element and the
like, the rotary power source element includes a trans-
mission component and the like, the transmission com-
ponent includes a variable speed transmission compo-
nent and the like, the variable speed transmission com-
ponent is a gear transmission component, when multiple
gear transmission components are arranged, a part of
the gear transmission components is arranged in the im-
pact power box, and the other part is arranged in the
impact power box or at the outside of the impact power
box.

[0144] The reciprocating impact part includes an im-
pact power box and the like, the impact driving mecha-
nism includes a rotary power source element and the
like, the rotary power source element includes a trans-
mission component and the like, the transmission com-
ponent includes a variable speed transmission compo-
nent and the like, and the variable speed transmission
component includes a gear transmission component or
a combination of the gear transmission component and
a belt transmission component.

[0145] The reciprocating impact part includes one or

10

15

20

25

30

35

40

45

50

55

20

more guide mechanism and the like.

[0146] The guide mechanism is composed of more
than two guide mechanisms, the impact driving mecha-
nism is used for driving more than two power impact el-
ements to cooperate with the more than two guide mech-
anisms, and the more than two power impact elements
are used for driving more than two impact heads.
[0147] The guide mechanism is composed of more
than two guide mechanisms, and the impact driving
mechanism is used for driving one power impact element
to cooperate with the more than two guide mechanisms.
[0148] The impact guide element is arranged at one
side or the front part or more than two side parts or the
surrounding and the like of the impact driving mecha-
nism.

[0149] The shape and/or arrangement and the like of
the inner-layer material impact teeth is conductive to
blanking the inner-layer material of a coal bed to be dug
or a rock stratum or cement concrete or bituminous con-
crete or hardened mudstone and the like, the shape
and/or arrangement and the like of the outer-layer mate-
rial impact teeth is conductive to enabling the material
blanked by the inner-layer material impact teeth to flow
out from the gaps of the outer-layer material impact teeth,
the outer-layer material impact teeth, the inner-layer ma-
terial impact teeth and the like are arranged side by side
to form a multilayer impact head, and the multilayer im-
pact head is used for increasing the coal digging width
and improving the coal digging efficiency.

[0150] Theimpacthead includes a step tooth punching
and cutting device and the like, wherein the step tooth
punching and cutting device includes impact teeth and
the like, the impact teeth are multilayerimpactteeth, tooth
heads are arranged on the impact teeth, the tooth heads
and the impact teeth are separately connected or are
integrated, the distances between the tooth heads of the
two adjacent layers of impact teeth are different, the coal
bed to be dug or the rock stratum or the cement concrete
or the bituminous concrete or the hardened mudstone
and the like is impacted to a step shape, more than two
relatively free surfaces are generated on each step layer
of the step-shaped coal bed or rock stratum or cement
concrete or bituminous concrete or hardened mudstone
and the like, the pressure stress and/or structural
strength of the step-shaped coal bed or rock stratum or
cement concrete or bituminous concrete or hardened
mudstone and the like is greatly reduced compared with
that of the original planar coal bed or rock stratum or
cement concrete or bituminous concrete or hardened
mudstone and the like, after the coal bed or the rock
stratum or the cement concrete or the bituminous con-
crete or the hardened mudstone and the like is impacted
to the step shape, when each layer of the impact teeth
is used for digging again, the two relatively free surfaces
of the step-shaped coal bed or rock stratum or cement
concrete or bituminous concrete or hardened mudstone
and the like are reasonably utilized to blank the material,
so as to greatly reduce the impact resistance, avoid over-
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large lumps of the material blanked by the impact head,
reduce the power consumption and improve the impact
efficiency.

[0151] The outer-layer material impact tooth seat in-
cludes a discharge hole and the like, the outer-layer ma-
terial impact teeth are arranged on the outer-layer mate-
rial impact tooth seat in a manner of facing to a surface
to be dug, the shape or arrangement of the outer-layer
material impact teeth is conducive to blanking the outer-
layer material of alayer to be dug, the inner-layer material
impact teeth and the inner-layer material impact tooth
frame and the like are separately connected or are inte-
grated, the shape or arrangement of the inner-layer ma-
terialimpactteeth is conducive to blanking the inner-layer
material of the layer to be dug, the discharge hole is con-
ducive to enabling the material blanked by the inner-layer
material impact teeth to flow out, and multiple layers of
material impact mechanisms cooperate to achieve simul-
taneous impact blanking and discharging.

[0152] The reciprocating impact part includes an im-
pact head and the like, wherein the impact head includes
an impact tooth frame, impact teeth and the like, impact
guide elements are symmetrically or asymmetrically ar-
ranged on the impact tooth frame, and the impact teeth
and the impact tooth frame and the like are separately
connected or are integrated.

[0153] The reciprocating impact part includes an im-
pact head and the like, wherein the impact head includes
an impact tooth frame, impact teeth and the like, the im-
pact teeth are multilayer impact teeth, the impact teeth
are provided with tooth heads, the impact teeth and the
tooth heads and the like are separately connected or are
integrated, and the tooth heads are arranged to be a
spherical impact head or a conical impact head or a hem-
ispherical impact head or a shovel-shaped impact head
or a trapezoidal impact head or a triangular impact head
or a step-shaped impact head, and the like.

[0154] The impact tooth frame includes a curved plate
or a trapezoidal frame or a semicircular frame or a trian-
gular frame or a flat plate frame or a frame-shaped frame
or a V-shaped frame and the like.

[0155] The impact head includes impact teeth and the
like, wherein the impact teeth include top face cleaning
teeth or bottom surface cleaning teeth or side face clean-
ing teeth and the like.

[0156] The impact head includes an impact tooth
frame, impact teeth and the like, wherein the top face
cleaning teeth, the bottom surface cleaning teeth, the
side face cleaning teeth and the like are arranged on the
same impact tooth frame.

[0157] The reciprocating impact part includes an im-
pact head and the like, wherein the impact head includes
shovel teeth and the like, the impact head is composed
of more than one shovel tooth, the shovel teeth include
long shovel teeth or short shovel teeth and the like, and
cutting blades are arranged at the side parts of the shovel
teeth or no cutting blade is arranged.

[0158] The reciprocating impact part includes an im-
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pact head and the like, wherein the impact head includes
shovel teeth and the like, and the shovel teeth include
conical teeth or wedge teeth or axe teeth or cutter teeth
or chisel teeth and the like.

[0159] The reciprocating impact part includes an im-
pact head and the like, wherein the impact head includes
shovel teeth, a fixing component and the like, the fixing
component is arranged on the impact tooth frame, the
shovel teeth and the fixing component are integrated or
movably connected, and the movable connecting man-
ner is inserting type or catching groove type or step type
or spherical surface type or pin tooth type or bolt fixing
type, and the like.

[0160] The impacthead is used for simultaneously fin-
ishing coal blanking and surface cleaning or impact coal
blanking during once reciprocating impact.

[0161] The impact guide elements are arranged at the
two sides of the impact driving mechanism, the impact
head is arranged at one end of each impact guide ele-
ment, and an identical or a different impact head is ar-
ranged at the other end thereof, and different impact
heads include impact heads with different shapes or dif-
ferent weights, and the like.

[0162] The reciprocating impact part includes an im-
pact head and the like, wherein the impact head is in-
stalled at the front part of the machine body or one side
of the machine body or more than two side parts of the
front part.

[0163] The reciprocating impact part includes an im-
pact head and the like, wherein an angle adjustor is ar-
ranged between the impact head and the rocker arm or
between the impact head and the machine body, and the
angle adjustor is used for adjusting the impact direction
of the impact head.

[0164] The reciprocating impact part includes an im-
pact power box or a supporting frame and the like, where-
in the impact power box or the supporting frame and the
like includes a lubricating system.

[0165] The reciprocating impact part includes an im-
pact power box or a supporting frame and the like, where-
in the impact power box is entirely sealed or partially
sealed, the impact power box or the supporting frame
includes a sealing element and the like, the sealing ele-
ment is arranged at the movable connecting position of
the impact driving mechanism or the guide mechanism
and the impact power box and the like, or the sealing
element is arranged at the movable connecting position
of the impact driving mechanism or the guide mechanism
and the supporting frame and the like.

[0166] The guide mechanism includes animpactguide
element, a friction body supporting element and the like,
the impact driving mechanism includes a power impact
element, a power supporting element and the like, and
a sealing element and the like is arranged between the
impact guide element and the friction body supporting
element or between the power impact element and the
power supporting element.

[0167] The sealing element includes a sealing cavity
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or a sealing piece or a sealing plug or a sealing pad or
an O-shaped ring or a sliding ring or a retainer ring or a
supporting ring or a sealing ring or a starlike ring or a
pressing ring or a V-shaped body or a U-shaped body or
a frame-shaped ring or a groove-shaped element or a
pressure spring or an opening sealing ring or a sealing
strip or a sealing plate or a sealing block or a hair brush
sealing element or a trash removal sealing element or a
lip-shaped sealing element, and the like. The sealing el-
ement is made from a rubber material or a polyurethane
material or a nylon material or a plastic material or a me-
tallic material or a composite material, and the like.
[0168] The guide mechanismincludes animpactguide
element and the like, wherein an impact element protec-
tion cover is arranged at the joint site of the power impact
element and the impact head, or a guide element pro-
tection cover is arranged at the joint site of the impact
guide element and the impact head, the power impact
element and the impact head and the like are connected
or separated or integrated, and the impact guide element
and the impact head and the like are connected or sep-
arated or integrated.

[0169] The guide mechanismincludes animpactguide
element and the like, wherein the impact guide element
and the power impact element are separated, the power
impact element and the impact head are separated, the
powerimpact element is used for driving the impact head
to impact, the impact head is arranged on the impact
guide element, the machine body is arranged on the walk-
ing part, the walking part is used for driving the machine
body to walk, and the machine body walks to baffle the
impact head through the coal bed or the rock stratum or
the cement concrete or the bituminous concrete or the
hardened mudstone and the like.

[0170] The guide mechanism includes a friction body
supporting element, an impact guide element and the
like, wherein the impact guide element is arranged on
the friction body supporting element, the friction body
supporting element is arranged on the rack or the lifting
mechanism, the power impact element includes a power
impact cylinder and the like, the impact guide element
and the power impact cylinder are separated, the power
impact cylinder and the impact head are separated, the
impact head is arranged on the impact guide element,
the machine body is arranged on the walking part, the
walking part is used for driving the machine body to walk,
the machine body walks to baffle the impact head through
the coal bed or the rock stratum or the cement concrete
or the bituminous concrete or the hardened mudstone
and the like, and the power impact cylinder is used for
driving the impact head to impact.

[0171] The buffer reciprocating element or the buffer
supporting element or the guide rolling body or the friction
body supporting element or the impact guide element or
the power impact element or the holder and the like is
made from a high-strength wear-resistant material, and
the high-strength wear-resistant material is a hard alloy
or wear-resistant plastic or wear-resistant steel or wear-
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resistant rubber or wear-resistant ceramic or a self-lubri-
cating wear-resistant material or a composite wear-re-
sistant material, and the like.

[0172] The machine body includes a control device, a
cable towing device, a spray device, a water spray device
or a cooling device and the like.

[0173] The rack or the lifting mechanism and the like
includes a crushing device or a material guider and the
like. The machine body includes a shovel plate and the
like.

[0174] The shovel plate includes a star wheel pusher
dog or a crab claw or a pusher dog or a rolling rake and
the like.
[0175]
like.
[0176] The conveyor is arranged on the machine body
and is used for conveying the material dug by the recip-
rocating impact part to the rear of the machine body, and
the conveyor includes a scraper conveyer, a belt con-
veyor, a shell belt conveyor and the like.

[0177] The holder includes a cylindrical holder or a
plate type holder or a U-shaped holder or a V-shaped
holder or a polygonal holder or a deformed holder or a
triangular holder or a square holder or a chain link holder,
and the like.

[0178] The guide mechanism includes a guide rolling
body, a guide rolling body supporting element, an impact
guide element and the like, wherein the guide rolling body
is arranged between the guide rolling body supporting
element and the impact guide element, the guide mech-
anism includes an outer sleeve, an inner body and the
like, a raceway and the like is arranged on the outer
sleeve or the inner body, the guide rolling body is ar-
ranged on the raceway and between the outer sleeve
and the inner body, the outer sleeve, the inner body and
the guide rolling body and the like are in close fit to drive
the outer sleeve or the inner body to relatively reciprocate
through the rolling friction of the guide rolling body, the
impact direction of the outer sleeve or the inner body and
the like is controlled by the rolling friction, and the impact
head and the reciprocating outer sleeve or the inner body
and the like are integrated or connected.

[0179] The guide mechanismincludes an outer sleeve,
an inner body and the like, wherein the holder is arranged
between the outer sleeve and the inner body, the guide
rolling body is arranged on the holder and is arranged
between the outer sleeve and the inner body, when the
guide rolling body supporting element is the outer sleeve,
the impact guide element is the inner body, the outer
sleeve is used for supporting the guide rolling body and
the inner body and the like, when the guide rolling body
supporting element is the inner body, the impact guide
element is the outer sleeve, the inner body is used for
supporting the guide rolling body and the outer sleeve,
the outer sleeve, the inner body and the guide rolling
body and the like are in close fit to drive the outer sleeve
or the inner body to relatively reciprocate through the
rolling friction of the guide rolling body, and the impact

The machine body includes a conveyor and the
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direction of the outer sleeve or the inner body and the
like is controlled by the rolling friction.

[0180] The reciprocating impact part includes a guide
mechanism, an impact driving mechanism and the like,
wherein the impact driving mechanism includes a crank
impact driving mechanism and the like, the reciprocating
impact part further includes an impact power box or a
supporting frame and the like, the impact power box or
the supporting frame and the like is used for supporting
the guide mechanism, the impact driving mechanism in-
cludes a crank multiple-throw eccentric shaft mecha-
nism, a power output component and the like, the crank
multiple-throw eccentric shaft mechanism includes a
multiple-throw crank shaft, a power impact element and
the like, the multiple-throw crank shaft includes a power
concentric shaft segment, a connecting handle, an ec-
centric shaft and the like, the power concentric shaft seg-
ment, the connecting handle and the eccentric shaft and
the like are separately combined or are integrated, one
end ofthe power concentric shaft segment of the multiple-
throw crank shaft is connected with the power output
component and the like, more than two connecting han-
dles, eccentric shafts and the like are arranged at the
other end thereof, the more than two eccentric shafts are
arranged at intervals along the radial direction of the pow-
er concentric shaft segment to form angle difference, the
power concentric shaft segment of the multiple-throw
crank shaft is installed on the impact power box or the
supporting frame, the more than two eccentric shafts of
the multiple-throw crank shaft are hinged with one ends
of more than two power impact elements, impact heads
are arranged at the other ends of the power impact ele-
ments, the break-off prevention mechanism is arranged
between the power impact elements and the impact
heads, the break-off prevention mechanism is of a sep-
arate structure or a rotary structure or a buffer structure
and the like, the guide mechanism includes an outer
sleeve, an inner body, a guide rolling body and the like,
the inner body includes an upper element of the inner
body, a lower element of the inner body and the like, the
outer sleeve is a frame-shaped outer sleeve and the like,
the frame-shaped outer sleeve includes an upper ele-
ment of the frame-shaped outer sleeve, a lower element
of the frame-shaped outer sleeve and the like, the upper
element of the frame-shaped outer sleeve or the lower
element of the frame-shaped outer sleeve includes a re-
ciprocating stroke segment or a raceway and the like,
the guide rolling body is arranged between the upper
element of the inner body and the upper element of the
frame-shaped outer sleeve and is arranged between the
lower element of the inner body and the lower element
of the frame-shaped outer sleeve, the frame-shaped out-
er sleeve, the inner body and/or the guide rolling body
arranged on the reciprocating stroke segment or the
raceway and the like are in close fit to enable the guide
rolling body to support the frame-shaped outer sleeve to
reciprocate through rolling friction and prevent the frame-
shaped outer sleeve from rotating, the outer sleeve and
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the impact heads and the like are connected or integrat-
ed, the more than two power impact elements are used
for alternatively driving the impact heads to impact, the
rotary structure of the break-off prevention mechanism
is stressed to rotate or the separate structure separately
isolates or the buffer structure buffers the impact coun-
terforce break-off force, the outer sleeve, the inner body
and the guide rolling body and the like are in close fit to
correct the impact direction of the impact heads, and the
power impact elements are not used for guiding the im-
pact heads and are not broken off by the break-off force.
[0181] The reciprocating impact part includes a guide
mechanism, an impact driving mechanism, an impact
power box, an impact head and the like, wherein the im-
pact power box is used for supporting the guide mecha-
nism, the impact driving mechanism includes a crank im-
pact driving mechanism and the like, the crank impact
driving mechanism includes a power impact element and
the like, the power impact element is arranged in the im-
pact power box, the powerimpact elementand the impact
head and the like are connected or separated or integrat-
ed, the guide mechanism includes a guide rolling body
supporting element, a guide rolling body, animpact guide
element and the like, the guide rolling body includes a
roller and the like, the roller is a waist drum wheel, waist
drum wheel bearings are arranged at the two ends of the
waist drum wheel, the waist drum wheel bearings are
installed on the guide rolling body supporting element,
the shape of the impact guide element is buckled with
the cambered groove of the waist drum wheel, the impact
guide element linearly reciprocates by leaning against
the cambered groove, the impact guide element recipro-
cates under the support of the waist drum wheel, the
power impact element is used for driving the impact head
to impact, the buffer break-off prevention mechanism is
arranged on the power impact element, the buffer break-
off prevention mechanism isolates an impact counterac-
tion break-off force through buffer, the guide rolling body
supporting element and the impact guide element are in
close fit with the waist drum wheel to impact the tooth
frame, correct the impact direction of the impact head
through rolling friction and prevent the impact head from
rotating, and the power impact element is not used for
guiding the impact head and is not broken off by the
break-off force.

[0182] The reciprocating impact part includes a guide
mechanism, an impact driving mechanism and the like,
wherein the impact driving mechanism includes a crank
impact driving mechanism and the like, the crank impact
driving mechanism includes a power impact element and
the like, the power impact element includes a connecting
rod and the like, the buffer break-off prevention mecha-
nism is arranged on the connecting rod or between the
connecting rod and the impact head, the guide mecha-
nism includes a guide rolling body supporting element,
an impact guide element and the like, the guide rolling
body supporting element includes an upper element of
the guide rolling body supporting element, a lower ele-
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ment of the guide rolling body supporting element and
the like, the impact guide element is a U-shaped impact
guide element, the U-shaped impact guide element in-
cludes an upper element of the impact guide element, a
lower element of the impact guide element and the like,
a roller is arranged between the upper element of the
guide rolling body supporting element and the lower el-
ement of the guide rolling body supporting element, the
roller is arranged between the upper element of the guide
rolling body supporting element and the upper element
of the impact guide element and is arranged between the
lower element of the guide rolling body supporting ele-
ment and the lower element of the impact guide element,
the roller is in close fit with the U-shaped impact guide
element, the guide rolling body supporting element and
the like to enable the roller to support the U-shaped im-
pact guide element to reciprocate through rolling friction,
control the reciprocating direction of the U-shaped impact
guide element and correct the impact direction of the im-
pact head, the U-shaped impact guide element and the
impact head and the like are connected or separated or
integrated, the power impact element is used for driving
the impact head to impact, and the power impact element
is not used for guiding the impact head and is not broken
off by the break-off force.

[0183] Theimpactdriving mechanism includes a crank
impactdriving mechanism and the like, wherein the crank
impact driving mechanism includes a power impact ele-
ment and the like, the guide mechanism includes a linear
bearing and the like, the impact guide element is installed
on the linear bearing, the power impact element and the
impact head and the like are connected or separated,
the power impact element is used for driving the impact
head to impact in a reciprocating manner, the power im-
pact element is not used for guiding the impact head, and
the guide mechanism is used for correcting the impact
direction of the impact head. The reciprocating impact
part includes an impact power box, a guide mechanism,
an impact driving mechanism, an impact head and the
like, wherein the impact power box is used for supporting
the guide mechanism, the guide mechanism includes an
impact guide element, a friction body, a friction body sup-
porting element and the like, the friction body includes a
rolling body or a suspension body and the like, the rolling
body includes a guide rolling body and/or a power rolling
body and the like, the suspension body includes a guide
suspension body or a power suspension body and the
like, the suspension body includes a magnetic suspen-
sion body or a liquid suspension body or an air suspen-
sion body and the like, the guide supporting element in-
cludes a guide rolling body supporting element or a guide
suspension body supporting element and the like, the
impact power box and the friction body supporting ele-
ment and the like are separated or separately connected
or integrated, the end part of the impact guide element
is stretched out from the impact power box to be con-
nected with the impact head, the impacthead is arranged
at one end of the impact guide element, the impact guide
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element and the impact head and the like are connected
or integrated, the impact driving mechanism includes a
crank impact driving mechanism and the like, the crank
impact driving mechanism includes a power impact ele-
ment, a power supporting elementand the like, theimpact
power box and the power supporting element and the
like are separately connected or are integrated, the pow-
er supporting element and the guide supporting element
and the like are separated or separately connected or
integrated, the power supporting elementincludes a pow-
errolling body supporting element or a power suspension
body supporting element and the like, the impact guide
element and the power impact element and the like are
separated or separately connected or integrated, the
power impact element is arranged in the impact power
box, the power impact element and the impact head and
the like are connected or separated movably and the like,
the power impact element is used for driving the impact
head to impact, the friction body is arranged between the
guide supporting element and the impact guide element
to form the guide mechanism, the friction body, the friction
body supporting element and the impact guide element
and the like are in close fit to support the impact head to
impact through rolling friction or suspension friction, and
the guide mechanism is used for correcting the impact
direction of the impact head and preventing the impact
driving mechanism from being damaged by the break-
off force and/or the impact counterforce.

[0184] The lifting mechanismincludes arocker arm lift-
ing mechanism and the like, wherein the impact power
box is arranged at the front part of the rocker arm lifting
mechanism, the crank impact driving mechanism in-
cludes atransmission gear and the like, crank connecting
rods are arranged at the two sides of the transmission
gear, the crank connecting rod at one side is used for at
least driving one impact head to impact, the crank con-
necting rods at the two sides of the transmission gear
are used for simultaneously impacting or alternatively im-
pacting, guide supporting elements, impact guide ele-
ments, friction bodies and the like are arranged at more
than two end parts of the impact power box, the friction
bodies are arranged between the guide supporting ele-
ments and the impact guide elements to form a multipoint
impact head supporting structure, the impact power box
and the guide supporting elements and the like are sep-
arately connected or are integrated, more than two im-
pact guide elements are stretched out from the impact
power box to be connected with the impact head, the
connecting rod and the impact head and the like are con-
nected or separated or integrated, the break-off preven-
tion mechanism is arranged at one end or two ends of
the connecting rod, the connecting rod is used for driving
the impact head to reciprocate, and the more than two
impact guide elements are used for correcting the impact
direction of the impact head.

[0185] The walking part or the machine body includes
a rotary disk and the like, wherein the rotary disk is ar-
ranged at the upper part of the walking part and the lower
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part of the machine body, the impact head is arranged
on the rotary disk and/or on the rocker arm, the rocker
arm is arranged on the machine body and/or on the rotary
disk, the walking part is used for driving the rotary disk
to walk, and the rotary disk is used for driving the impact
head to impact and/or excavate and load at multiple po-
sitions.

[0186] The machine body includes a rack and the like,
wherein the rack includes a material excavating and load-
ing device and the like, the material excavating and load-
ing device includes a bucket or an excavator grab and
the like, and the material excavating and loading device
is used for carting the material.

[0187] Therotary disk includes an inner rotary disk, an
outer rotary disk and the like, the rack includes an oper-
ating chamber and the like, the operating chamber is ar-
ranged on the inner rotary disk, aninner rotary disk rocker
arm and the like is arranged on the inner rotary disk, one
end of the inner rotary disk rocker arm is connected with
the inner rotary disk, the other end thereof is connected
with the impact head and/or the bucket and/or the exca-
vator grab, an outer rotary disk rocker arm is arranged
on the outer rotary disk, one end of the outer rotary disk
rocker arm is connected with the outer rotary disk, and
the other end thereof is connected with the impact head
and/or the bucket and/or the excavator grab and the like.
[0188] The rocker arm includes a quick change con-
nector and the like, wherein the quick change connector
is matched with the impact head or the bucket or the
excavator grab and the like.

[0189] The crank impact driving mechanism includes
an expansion piece of the crank impact driving mecha-
nism and the like, and/or the material excavating and
loading device includes an expansion piece of the mate-
rial excavating and loading device and the like, wherein
the expansion piece of the crank impact driving mecha-
nism or the expansion piece of the material excavating
and loading device and the like is used for preventing
mutual interference when the crank impact driving mech-
anism or the material excavating and loading device and
the like is at work.

[0190] The impact head includes a crushing impact
head or a material excavating impact head or a material
raking impact head or a material overturning impact head
or a material loading impact head or a multifunctional
combined impact head and the like.

[0191] The multifunctional combined impact head is
used for impacting, crushing, stacking and carting the
material.

[0192] The guide mechanism includes a rolling friction
guide mechanism or a suspension friction guide mech-
anism or a sliding friction guide mechanism and the like.
[0193] The sliding friction guide mechanism includes
a wear-resistant guide element, a sliding friction guide
bracket and the like, wherein the wear-resistant guide
element and the sliding friction guide bracket and the like
are separated or separately connected or integrated.
[0194] The wear-resistant guide element includes a
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high molecular material wear-resistant guide element or
a copper base alloy wear-resistant guide element or an
aluminum base alloy wear-resistant guide element or a
ceramimetallurgical wear-resistant guide element or a
ceramicwear-resistantguide elementor a castiron wear-
resistant guide element or a cast steel wear-resistant
guide element or a nylon wear-resistant guide element
or a metal composite material wear-resistant guide ele-
ment or a non-metal composite material wear-resistant
guide element or a composite material wear-resistant
guide element, and the like.

[0195] The impact driving mechanism includes an ec-
centric shaft, a connecting rod, a power impact element,
a material plate and the like, wherein the eccentric shaft
and/or the connectingrod is arranged in the impact power
box, the connecting rod is hinged with the eccentric shaft,
the other end of the connecting rod and the power impact
element and the like are separated or separately con-
nected or integrated, the power impact element and the
impact head and the like are separated or separately
connected or integrated, the material plate is arranged
at one side and/or more than two side parts of the impact
power box, the material plate and the impact power box
and the like are separated or separately connected or
integrated, and the power impact elementis used for driv-
ing the impact head to impact.

[0196] The material plate and/or the impact power box
and the like is provided with a sliding friction guide brack-
et, wherein the sliding friction guide bracket and the ma-
terial plate and the like are separated or separately con-
nected orintegrated, and the sliding friction guide bracket
and the impact power box and the like are separated or
separately connected or integrated.

[0197] The material plate and/or the impact power box
and the like is provided with a rolling body supporting
element, wherein the rolling body supporting elementand
the material plate and the like are separated or separately
connected or integrated, and the rolling body supporting
element and the impact power box and the like are sep-
arated or separately connected or integrated.

[0198] The material plate and/or the impact power box
and the like is provided with a guide suspension body
supporting element, wherein the guide suspension body
supporting element and the material plate and the like
are separated or separately connected or integrated, the
guide suspension body supporting element and the im-
pact power box and the like are separated or separately
connected or integrated, and the impact guide element
and the power impact element and the like are separated
or separately connected or integrated.

[0199] The material plate is shovel-shaped or fork-
shaped or plate-shaped or bucket-shaped or pyramid-
frustum-shaped or cylindrical or cambered, and the like.
[0200] The rolling friction guide mechanism includes a
roller, a roller guide element, a rolling body supporting
element and the like, wherein the roller is arranged on
the rolling body supporting element or on the roller guide
element, the power impact element and the rolling body
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supporting element and the like are separated or sepa-
rately connected or integrated, the roller is arranged on
the side part of the power impact element or in the power
impact element, the roller is used for correcting the power
impact element to impact in a reciprocating manner
through rolling friction, the power impact element and the
impact head are connected movably and the like or are
integrated, the power impact element is used for driving
the impact head to impact, and the roller guide element,
the rolling body supporting element and the roller and
the like cooperate to correct the impact direction of the
impact head.

[0201] The roller guide element and the impact power
box and the like are separated or separately connected
orintegrated, the roller guide element and the rocker arm
and the like are integrated or separated or separately
connected, and the roller guide element and the material
plate and the like are separated or separately connected
or integrated.

[0202] The rolleris in clearance fit with the roller guide
elements and the like at the two sides of the roller, when
the roller is in rolling friction with a rolling guide element
at one side, the roller is not in contact with the rolling
guide element at the other side, and the roller is limited
by the roller guide elements at the two sides thereof to
prevent the power impact element from swinging, so as
to control the impact head to swing.

[0203] The rolling friction guide mechanism includes a
rolling body, a rolling body supporting element, animpact
guide element and the like, wherein the rolling body is a
waist drum wheel, the rolling body supporting element
and the material plate and the like are separated or sep-
arately connected or integrated, the impact guide ele-
ment and the power impact element and the like are in-
tegrated or separately connected, the power impact el-
ement and the impact head and the like are integrated
or separately connected, the waist drum wheel is ar-
ranged on the rolling body supporting element, a groove
or a projection and the like is arranged on the waist drum
wheel, a projection or a groove and the like is arranged
on the corresponding power impact element, and the
waist drum wheel is buckled with the power impact ele-
ment and the like to correct the impact direction of the
power impact element and the like through rolling friction
and prevent the impact head from swinging.

[0204] The beneficial effects of the present invention
are as follows:

1. The power source element is arranged perpen-
dicular to the rocker arm of the heading machine,
and the power output shaft is arranged parallel to
the transmission shaft and the crank shaft, so that
the structure is simple, the power transmission is
smooth and the efficiency is high.

2. Since the power source element is arranged per-
pendicular to the rocker arm of the heading machine,
and the power output shaft is arranged parallel to
the transmission shaft and the crank shaft, after the
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motor or the transmission component is damaged,
no large-scale detachment of the rocker armis need-
ed, and a single component is directly and quickly
overhauled only from the access hole corresponding
to the single component and arranged on the rocker
arm, so that the overhaul is convenient and quick
and the efficiency is high.

3. The motor or the transmission belt pulley or the
transmission gear or the transmission chain wheel
is provided with the clutch shaft, thereby effectively
improving the overload protection performance and
preventing the impact counterforce from damaging
the power component.

4. Due to the compact combination that the power
output shaft is arranged parallel to the transmission
shaft and the crank shaft, the power component is
arranged on the movable arm, in order to prevent
the movable arm from generating any influence and
damage on the structure and/or performance of the
power transmission element and/or the power com-
ponent due to telescoping and/or rotation during the
telescoping and/or rotation processes, so that the
application failure is greatly reduced.

5. By means of the rotation and/or telescoping of the
rocker arm, multidirectional impact digging of asym-
metrical impact heads and trimming of a roadway
are achieved.

6. The limiting device is used for positioning the ro-
tation position and/or the telescoping position of the
movable arm, and the locking device is used for lock-
ing the movable arm after rotating the same in place,
thus being reliable in locking, ensuring the impact
direction of the impact head, being conductive to not
affecting the impact effect of the impact head due to
flexible rotation, preventing the impact rotation of the
impact head in an impact process and facilitating the
trimming and forming of the roadway in a digging
process.

7. The action detection and control system is used
for detecting and controlling the working states of
the working components, in order to improve the
safety and reliability of the working components and
improve the automation degree.

8. During the rotation and telescoping works of the
rocker arm, the inner guide cylinder of the movable
arm rotates and/or telescopes in the outer guide cyl-
inder of the fixed seat, to ensure the interference of
only a mechanical structure and prevent the interfer-
ence of the cutting transmission component and/or
the cutting power component, so that the safety and
reliability are strong, the structure is simple and firm,
and the impact break-off prevention capacity is
strong.

9. The transition disk is arranged between the mov-
able arm and/or the fixed seat, the impact power box
and/or the driving mechanism is arranged on the
movable arm, the rotating device is used for driving
the movable arm to rotate relative to the transition
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disk, the telescopic device is arranged on the tran-
sition disk and/or the fixed seat, the telescopic device
is used for driving the transition disk to telescope
relative to the fixed seat, and the telescoping and
rotation of the movable arm relative to the fixed seat
are achieved through only the transition disk, so that
the structure is simple and smart, the vulnerable
parts are few and the safety and reliability are good.
10. Since the rotating mechanism adopts a gear ro-
tating mechanism or a cable wire rotating mecha-
nism or a hydraulic rotating mechanism or a pneu-
matic rotating mechanism or a rack rotating mecha-
nism or a gear ring rotating mechanism or a thread
screw rotating mechanism or a hanging gear rotating
mechanism or a chain drive rotating mechanism or
a motor drive rotating mechanism and the like, the
rotation is reliable, the positioning is accurate, the
rotating speed is high, and the material digging per-
formance is improved by the self-locking function af-
ter rotating in place.

11. The telescopic transmission device includes the
spline sleeve and the spline shaft, the spline sleeve
is matched with the spline shaft, under the drive of
the telescopic driving device, the spline sleeve tele-
scopes relative to the spline shaft in a reciprocating
manner to increase the digging height and/or digging
depth of the digging machine, moreover the spline
sleeve and the spline shaft stably and reliably trans-
mit power, so that the transmission speed ratio is
accurate.

12. The limiting device is provided with the limiting
buffer element, and the limiting buffer element is
used for reducing the rigid impact of the limiting de-
vice during limiting, so that the limiting is accurate
and reliable.

13. The outer-layer material impact protection device
reciprocates with the outer-layer material impact
tooth seat, the inner-layer material impact protection
device reciprocates with the inner-layer material im-
pact tooth seat, and a part of the outer-layer material
impact protection device and/or a part of the inner-
layer material impact protection device is consistent-
ly overlapped with the impact power box to prevent
the material from entering the space between inner-
layer material impact mechanism and the impact
power box or prevent the material from entering the
space between the outer-layer material impact
mechanism and the impact power box, in order to
avoid the dust from being introduced into the impact
power box to pollute the impact driving mechanism,
the guide mechanism and the like, and prevent the
material from colliding the reciprocating impact part
to result in damage and deformation and the like of
the impact guide element and/or the power impact
element.

14. In order to increase the cutting depth to facilitate
discharging the blanked material from the impacted
and excavated coal bed or rock stratum, when the
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layers ofimpact teeth ofthe impacthead alternatively
reciprocate, the inner-layer material impact protec-
tion device and/or the outer-layer material impact
protection device prevents foreign matters from en-
tering the gaps between the two adjacent layers of
impact teeth, so as to avoid such problems of the
impact head caused by material clamping as recip-
rocating impact failure and the like.

15. The outer-layer material impact protection plate
is arranged along the surrounding or the local part
of the outer-layer material impact tooth seat, and the
inner-layer material impact protection plate is ar-
ranged along the surrounding or the local part of the
inner-layer material impact tooth seat, in order to
avoid such problems that the protection plate is ar-
ranged at the local part to enable the material to eas-
ily enter the space between the impact tooth seat
and the impact power box from the site without the
protection plate to pollute and damage the impact
power box and/or the impact driving mechanism
and/or the guide mechanism, and the like.

16. The sealing element is arranged at the joint part
of the inner-layer material impact protection plate
and the inner-layer material impact tooth seat, the
sealing element is arranged at the joint part of the
outer-layer material impact protection plate and the
outer-layer material impact tooth seat, the positions
of the sealing element of the inner-layer material im-
pact protection plate and the sealing element of the
outer-layer material impact protection plate are ar-
ranged at the ends consistently overlapped with the
impact power box, or the sealing element of the im-
pact power box is arranged at the end consistently
overlapped with the inner-layer material impact pro-
tection plate and/or the outer-layer material impact
protection plate, to effectively prevent the material,
dust, water, coal slime and the like from entering
from the gap between the protection plate and the
impact power box to pollute and damage the impact
power box and/or the impact driving mechanism
and/or the guide mechanism, and the like.

17. The adjacent parts of the inner-layer material im-
pact protection plate and the outer-layer material im-
pact protection plate reciprocate in the protection
plate stroke groove, to arrange the protection plates
on the surrounding or the local part of the impact
tooth seat so as to improve the multidirectional pro-
tection effect.

18. The elastomer is arranged in the protection plate
stroke groove or the elastomer is arranged at the
free end of the protection plate, to enable the elas-
tomer to shake off and pop out the material brought
by the outer-layer material impact protection plate
and/or the inner-layer material impact protection
plate and/or other materials dropping into the pro-
tection plate stroke groove by means of elastic de-
formation, moreover the elastomer absorbs the im-
pact counterforce of the outer-layer material impact
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mechanism and/or the inner-layer material impact
mechanism by means of elastic deformation.

19. The water spray device is used for spraying water
to the outer-layer material impact protection device
and/or the inner-layer material impact protection de-
vice and/or the protection plate stroke groove, in or-
der to prevent the material from being adhered to
the outer-layer material impact protection device or
prevent the material from being adhered to the inner-
layer material impact protection device and/or pre-
vent the material from being adhered in the protec-
tion plate stroke groove.

20. The water spray device is provided with the water
flow controller, the water flow controller is used for
controlling the water flow direction and/or controlling
the water flow position and/or controlling the water
spray time, in order to control the water flow to not
enter the gap between the impact power box and the
protection plate and prevent the material, dust, water
and coal slime and the like from entering the impact
power box and/or the protection plate from any di-
rection, so that the service life of the reciprocating
impact part is prolonged.

21. Compared with the rigid connection of the power
impact element and the impact head of the existing
impact heading machine, the impact heading ma-
chine and the driving mechanism of the impact head-
ing machine, the impact counterforce is reduced,
when the reciprocating impact part is used for ena-
bling the impact head to impact a rock, a cement
structure member, a hardened mud rock and the like,
the problem thatthe powerimpact head cannotfinish
the impact stroke due to the overlarge strength of
the rock, the cement structure member, the hard-
ened mudrock andthe like, is solved, since the buffer
break-off prevention mechanism is arranged be-
tween the power impact element and the impact
tooth frame or the buffer break-off prevention mech-
anism is arranged on the power impact element, the
elastomer deforms to absorb and decompose the
impact counterforce to obviously decrease the im-
pact counterforce born by the powerimpact element,
moreover, the power impact element is unlikely to
damage under the protection of the buffer recipro-
cating element, thus ensuring the continuous work
of the power impact element, protecting the compo-
nents of the equipment from being damaged and
greatly reducing the failure rate.

22. The buffer break-off prevention mechanism is
provided with the buffer adjusting element, the pre-
tightening force adjusting structure is arranged be-
tween the buffer adjusting element and the buffer
supporting element, the pre-tightening force adjust-
ing structure can be used for adjusting the relative
position of the buffer adjusting elementand the buffer
supporting element to press or loosen the fatigue
deformed elastomer, so as to effectively protect the
elastomer and prolong the service life of the elas-
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tomer.

23. The counterforce generated by bidirectional im-
pact of the power impact element respectively acts
on the elastomers at the two sides of the baffle of
the bidirectional buffer break-off prevention mecha-
nism, and the elastomers at the two sides of the baffle
are used for bidirectionally buffering the impact coun-
terforce.

24. The buffer break-off prevention mechanism is
used for protecting the impact head and/or the power
source element, avoiding the impact damage of the
impact counterforce to the power impact element
and prolonging the service life of the power source
element.

25. The buffer break-off prevention mechanism is
used for effectively isolating the impact vibration gen-
erated by the reciprocating impact part, reducing the
impact vibration on the walking part and the machine
body, reducing the failure generated by overload of
the equipment and improving the working efficiency
of the equipment.

26. The buffer break-off prevention mechanism is
provided with the buffer reciprocating guide struc-
ture, and the buffer reciprocating guide structure is
used for preventing the deformation of the power im-
pactelement due to the deformation of the elastomer
and reinforcing the working stability of the power im-
pact element.

27. The supporting element anti-drop limiting struc-
ture of the buffer supporting element and the recip-
rocating element anti-drop limiting structure of the
buffer reciprocating element mutually cooperate, to
effectively prevent the separation of the buffer recip-
rocating element and the buffer supporting element,
enable the power impact element to drive the impact
head to impact in a reciprocating manner and im-
prove the impact performance.

28. The quantitative motion gap is arranged at the
buckling position of the buffer reciprocating element
and the buffer supporting element, when the impact
counteraction break-off force of the impact head is
applied to the buffer break-off prevention mecha-
nism, the buffer reciprocating element can swing be-
tween the buffer supporting element and the buffer
reciprocating element, to prevent the impact coun-
terforce from breaking off and damaging the impact
driving mechanism.

29. The elastomer is serially connected on the buffer
reciprocating element, the buffer reciprocating ele-
ment is arranged on the front end guide element
and/or the rear end guide element, and the front end
guide element and/or the rear end guide element are
used for enlarging the correction distance and/or
force of the buffer reciprocating element.

30. The bulb structure of the buffer supporting ele-
ment or the cambered surface of the buffer support-
ing element is arranged at the position of the buffer
supporting element at the joint site of the buffer sup-
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porting element and the buffer reciprocating ele-
ment, when the impact counteraction break-off force
of the impact head is applied to the buffer break-off
prevention mechanism to buffer the swing of the re-
ciprocating element between the buffer supporting
element and the buffer reciprocating element, the
bulb structure or the cambered surface generates
no break-off damage to the buffer reciprocating ele-
ment and/or the buffer supporting element, so that
the service life is prolonged.

31. The lubricant is arranged between the buffer re-
ciprocating element and/or the buffer supporting el-
ement, and the buffer reciprocating element and/or
the buffer supporting element is a self-lubricating
material, to reduce the buffer friction resistance and
reduce the friction loss.

32. The equipment is compact and simple in integral
structure and is convenient to use and operate, drill-
ing and milling type blanking and milling and cutting
type blanking are changed into impact blanking,
thereby basically eliminating the break-off of a lateral
force to the reciprocating impact part, greatly reduc-
ing the damage to the components, improving the
production efficiency and reducing the material con-
sumption, and the rolling friction or the suspension
friction is used for greatly reducing the friction loss
and saving the power source.

33. The impact heads are arranged at the two sides
of the front part of the lifting mechanism to impact in
areciprocating manner, thereby being conductive to
converting the impact counterforce generated by the
impact of the impact head at one side into the impact
power of the impact head at the other side, and the
impact power and/or the impact counterforce is rea-
sonably utilized to greatly reduce the kinetic energy
consumption.

34. The working manner of the impact head is linear
reciprocating impact, compared with the drilling and
milling type and milling and cutting type, the break-
off degree of the impact teeth is greatly decreased,
so that the service life of the impact teeth is greatly
prolonged, the change frequency of the impact teeth
is reduced, the dissipation of the vulnerable parts of
the equipment is reduced and the working efficiency
is improved.

35. The structural strength of the guide mechanism
is large enough to bear and absorb strong impact
counterforce and torsion especially, so that the re-
sistance of the heading machine to the impact coun-
terforce and the torsion is greatly reinforced.

36. The impact guide element is supported by the
rolling body in the equipment, thereby greatly reduc-
ing the damage of the reciprocating impact friction
to the impact guide element and reducing the kinetic
energy consumption, the guide friction body support-
ing element, the impact guide element and the guide
rolling body cooperate to ensure the rolling guide of
the impact guide element, change the structure that
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the guide rolling body only performs a rolling friction
but no guide function, and greatly reduce the loss of
energy necessary for correcting the sliding friction
of the impact guide element and/or damage to the
equipment.

37. Since the guide mechanism is provided with the
rolling body limiting structure, the safety and reliabil-
ity of the equipment are improved.

38. The guide rolling body is arranged on the holder
and/or in the raceway or in the pit or between the
outer sleeve and the inner body, thus having a guide
function when achieving the rolling friction recipro-
cating motion of the equipment, the guide rolling
body plays the guide function while playing the rolling
friction function, thereby reducing the friction resist-
ance in the operation of the impact head when sliding
friction is used as support, and the guide rolling body
is used for greatly increasing the function of absorb-
ing the impact counterforce and is good in operation
guide effect, simple in structure, few in vulnerable
parts, low in production cost and stable in perform-
ance.

39. The pits or the holders are arranged on the impact
guide element and the guide supporting element, the
guide rolling bodies are arranged in the pits or the
holders, the guide rolling bodies are arranged at in-
tervals due to the pits or the holders, and the guide
rolling bodies will not be extruded in operation, there-
by generating no mutual reverse friction, greatly re-
ducing the energy consumption, prolonging the serv-
ice life and reducing the maintenance.

40. When the holder is fixed on the guide mecha-
nism, the guide rolling body is arranged in the race-
way of the holder and/or the guide rolling body sup-
porting element, and the guide rolling body is used
for supporting the impact guide element to recipro-
cate through rolling friction, to avoid the problem of
continuous working failure due to the rotation of the
guide mechanism, prevent the break-off of the im-
pact guide element to the guide rolling body support-
ing element and reduce the damage to the impact
driving mechanism.

41. The roller is arranged between the guide rolling
body supporting element and the impact guide ele-
ment, the roller is used for ensuring rolling friction of
the impact guide element, to reduce the abrasion of
the guide mechanism, prolong the service life and
ensure low failure rate and little maintenance, the
rolling friction is used for guaranteeing high recipro-
cating motion speed and high efficiency, the use of
the roller is more clean and environmental-friendly,
and no hazardous substance or poisonous gas and
the like is generated due to overlarge sliding friction,
so the quality of the working environment can be
improved.

42. The break-off prevention mechanism is arranged
between the power impact element and the impact
head of the impact driving mechanism, the rotary
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break-off prevention structure of the break-off pre-
vention mechanism is stressed to rotate or the sep-
arate break-off prevention structure separately iso-
lates the counteraction break-off force or the buffer
break-off prevention structure is stressed to buffer,
so as to reduce the break-off of the impact counter-
force to the power impact element and prevent the
damage to the impact driving mechanism.

43. The impact power box is simple, reasonable, ex-
quisite and compact in structure, small in volume,
light in weight, relatively small in abrasion, perfectin
function and strong in break-off force and/or impact
counterforce resistance.

44. The sealing element is arranged at the movable
connecting site of the guide mechanism, the impact
driving mechanism and the impact power box, so
that the impact power box is of a sealed structure to
effectively prevent dust and material chips from en-
tering the impact driving mechanism and/or the guide
mechanism, ensure the purity of the lubricating lig-
uid, reduce the friction resistance and avoid the cor-
rosion of the material to the impact driving mecha-
nism and the guide mechanism, and the lubricating
system is used for lubricating and cooling the guide
mechanism and the impact driving mechanismto fur-
ther reduce the friction and prolong the service life
of the equipment.

45. The friction body, the impact guide element and
the friction body supporting elementin the equipment
are in close fit to form the multipoint impact head
supporting structure, the impact guide element is
used for widening the correction width of the impact
head to the maximum, enlarging the correction force
to the impact head, controlling the impact direction
of the impact head to the maximum, not only increas-
ing the length of the break-off prevention force arm
of the impact guide element, and reducing the break-
off of the impact head to the impact guide element,
preventing the damage to the impact driving mech-
anism resulting from the break-off force and/or the
counterforce and prolonging the service life of the
equipment.

46. The U-shaped or cylindrical impact guide ele-
ment of the multipoint impact head supporting struc-
ture is connected with the impact head, in order to
ensure wide breadth multipoint connection of the im-
pact head and the impact guide element, correct the
reciprocating motion direction of theimpacthead and
prevent the rotation of the impact head.

47. The buffer mechanism is arranged between the
machine body and the reciprocating impact part of
the equipment or between the lifting mechanism and
the reciprocating impact part of the equipment, and
when the reciprocating impact part is at work, the
buffer mechanism can effectively reduce the impact
on the connecting element, prevent the looseness
of the connecting element, avoid the fatigue damage
of the connecting element, reduce the impact coun-
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terforce to the machine body, ensure stable walking
of the machine body, and ensure stable operation of
the electrical machine or the motor and prolong the
service life of the equipment.

48. The buffer element of the structure buffer mech-
anism is arranged between the machine body and
the lifting mechanism or between the fixed support-
ing element of the lifting mechanism and the buffer
supporting element of the lifting mechanism, the buff-
er guide element is arranged between the machine
body and the lifting mechanism or between the fixed
supporting element of the lifting mechanism and the
buffer supporting element of the lifting mechanism,
when the impact counterforce is applied to the buffer
supporting element of the lifting mechanism and the
fixed supporting element of the lifting mechanism or
on the machine body and the lifting mechanism, the
buffer element can deform to absorb the impact
counterforce, the buffer guide element is used for
controlling the buffer direction to ensure the buffer
as linear reciprocating buffer and to prevent the non-
directional swing of the buffer element when absorb-
ing the impact counterforce, and the buffer method
and/or structure adopted by the equipment gener-
ates no torsional shear to the machine body or the
reciprocating impact part, reduces the impact on the
walking part and the machine body, greatly reduces
various coal mining faults, prolongs the service life
of the machine body and improves the working effi-
ciency.

49. The buffer element has a rebound acting force,
so that the impact effect is improved, when the im-
pact counterforce is large, the buffer element can
absorb and store the impact energy and release the
impact energy within the nextimpact period to further
increase the impact force of reciprocating impact on
the material.

50. The buffer guide sleeve of the buffer mechanism
isin slide connection with the machine body, thereby
reinforcing the capacity of the buffer mechanism for
absorbing the counterforce generated when impact-
ing the coal bed or rock stratum.

51. The buffer guide element, the buffer elementand
the buffer guide sleeve of the equipment cooperate
to form the bidirectional buffer mechanism, the lifting
mechanism is arranged on the bidirectional buffer
mechanism, and the bidirectional buffer mechanism
is used for increasing the buffer effect and effectively
protecting the equipment.

52. In a power transfer process, the spline shaft and
the spline sleeve of the slide stroke spline shaft
sleeve buffer device mutually cooperate to transmit
power and slide in a reciprocating manner to buffer,
thus are only subjected to torque but not impacted
by axial force, the vibration isolation effect is good,
the dynamic sliding resistance in a heading process
is small and the impact head is effectively protected,
in the impact blanking and/or impact vibration trans-
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fer process of the impact head, the equipment buff-
ers and decomposes the impact counterforce
through reciprocating slide to avoid the damage to
the power source element, thus greatly improving
the service life and/or operation reliability of the pow-
er source element.

53. The retraction prevention element is arranged
on the fixed supporting element of the lifting mech-
anism and the buffer supporting element of the lifting
mechanism or on the buffer guide element and the
buffer guide sleeve, the retraction prevention ele-
ment can be used for preventing the fixed supporting
element of the lifting mechanism and the buffer sup-
porting element of the lifting mechanism or the buffer
guide element and the buffer guide sleeve from drop-
ping during relative reciprocating slide, the retraction
prevention element is separately arranged, the re-
traction prevention element can also be arranged to
be integrated with the fixed supporting element of
the lifting mechanism and the buffer supporting ele-
ment of the lifting mechanism or integrated with the
buffer guide element and the buffer guide sleeve, so
as to ensure the safety and reliability of the buffer
mechanism.

54. The multi-throw crank shaft is simple in integral
manufacturing structure, enough in rigidity, large in
strength and capable of transferring larger rotation
torque, and the multi-throw crank shaft is reasonable
in structure and small in manufacturing volume, so
that the weight of the reciprocating impact part can
be greatly decreased and the adjustment flexibility
of the reciprocating impact part is improved.

55. The multi-throw crank shaft is composed of mul-
tiple eccentric shafts, each eccentric shaft is used
for driving one power impact element, and one or
more impact heads are arranged at the other end of
the power impact element to greatly improve the ma-
terial digging efficiency.

56. The volume of the multi-throw crank shaft is
small, so that the multi-throw crank shaft can be in-
stalled between the upper impact guide element and
the lower impact guide element, which is beneficial
to arrangement of the impact head at one end of the
impact guide element and arrangement of the coun-
terweight element at the other end thereof, and the
counterweight element is used for ensuring the grav-
ity balance during impact, reducing the break-off of
the impact guide element during impact caused by
unbalanced gravity at the two ends and improving
the stability of the equipment.

57. By adopting the multi-throw crank shaft, the im-
pact head of the reciprocating impact part is simple
and exquisite, the occupied space is small, which is
beneficial to the power concentration of the impact
head and increases the impact force of the single
impact head, so that the entire equipment can pass
a low region.

58. Compared with reciprocating impact of driving
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more than two connecting rods through gear trans-
mission, the multi-throw crank shaft can be used for
digging a thicker material to be dug in layers, in order
to reduce the impact resistance of non-layered im-
pact of the thicker material to be dug, reduce the
damage of the generated larger impact counterforce
to the reciprocating impact part and/or the machine
body, reduce the energy consumption in the power
transfer process and improve the working efficiency.
59. A lubricating liquid flow channel is arranged on
the power concentric shaft segment of the multi-
throw crank shaft, to improve the wear resistance of
the equipment, greatly reduce the damage of the lu-
bricated component and prolong the service life of
the power impact element.

60. After being integrally manufactured and thermal-
ly treated, the multi-throw crank shaftis good in work-
ing toughness, good in impact resistance and high
in impact safety factor.

61. The eccentric shafts of the multi-throw crank
shaft are symmetrically arranged along the radial di-
rection of the power concentric shaft segmentto form
angle difference, the power impact elements driven
by the eccentric shafts can impact materials within
different time slots, can convert the counterforce
generated by a power impact element on the same
side when impacting into the power of the next power
impact element, and meanwhile decompose the
counterforce of impacting thicker materials at one
time, in order to ensure uniform impact force applied
to the impact driving mechanism and buffer and/or
stabilize the machine body.

62. Suspension liquid, suspension air or a suspen-
sion magnet and the like is arranged at the movable
friction site to effectively reduce the friction resist-
ance between the impact guide element and the
guide supporting element to ensure more flexible re-
ciprocating.

63. The variable speed transmission component is
arranged on the lifting mechanism outside of the im-
pact power box, to greatly reduce the volume of the
impact power box, simplify the structure of the impact
power box, ensure simple structure and few vulner-
able parts of the reciprocating impact part, relieve
the front supporting load of the lifting mechanism and
reduce the consumption of the supporting force.
64. The reciprocating impact part of the equipment
is arranged at the front end or side part of the lifting
mechanism to achieve impact blanking, the rocker
arm lifting oil cylinder is used for driving the rocker
arm to move up and down, the rotary disk is used
for driving the rocker arm to move left and right, and
the rotary disk and/or the rocker arm lifting oil cylinder
cooperates to adjust the impact head to blank the
material at multiple positions and in multiple direc-
tions, so as toimprove the impact working efficiency.
65. The vertical lifting mechanism can be used for
ensuring the reciprocating impact part to vertically
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impact, so as to reduce the lengths of the lifting
mechanism, the machine body and the like, reduce
the energy consumption and ensure convenient
maintenance, and the lifting track is linear, thereby
increasing the lifting stability and prolonging the serv-
ice life of the lifting support.

66. The multilayer impact teeth can be used for
processing the rock stratum to a step shape, the
pressure stress and/or structural strength of the step-
shaped coal bed or rock stratum is greatly reduced
compared with that of the original planar coal bed or
rock stratum, when each layer of the impact teeth is
used for impacting material again, the two relatively
free surfaces of the step-shaped coal bed or rock
stratum are reasonably utilized to impact dropped
material, so as toreduce theimpactresistance, avoid
overlarge lumps of the material blanked by the im-
pact head, improve the working efficiency and save
the power consumption.

67. The impact teeth of the multilayer impact teeth
form height difference to enable the free surface
formed by the former impact to be applied in the next
impact, so as to reduce the impact resistance and
reduce the power consumption, the impact teeth with
different lengths are processed to different step
shapes according to different demands, to be suita-
ble for digging different coal beds or rock stratums.
68. Multiple rows of the impact teeth of the impact
head are included, and when the coal bed or rock
stratum is impacted to the step shape, the impact
teeth can be used for decomposing the dug coal bri-
quette or rock to form granules suitable for transport
of a conveyor at one time, so as to avoid the problem
that a lump material is hard to transport in the digging
process.

69. The impact tooth frame of the impact head is the
curved plate or the trapezoidal frame or the semicir-
cular frame or the triangular frame or the conical
frame or the flat plate frame or the frame-shaped
frame or the V-shaped frame and the like, so that
the impact resistance of the impact tooth frame is
improved, the breadth of the impact head is in-
creased, and the impact efficiency of the coal bed or
rock stratum is improved.

70. The outer-layer material impact teeth and the
inner-layer material impact teeth of the impact head
cooperate to form the multilayer impact head, the
discharge hole is arranged on the outer-layer mate-
rial impact tooth seat of the impact head to enable
the material blanked by the inner-layer material im-
pact teeth to pass smoothly, and the multilayer im-
pact head structure is used for solving the problem
that the material clamped between the impact teeth
cannot be discharged and/or the heading machine
cannot continuously dig materials, achieving smooth
material discharging, material loading and the like of
the heading machine and improving the material dig-
ging efficiency.
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71. The shapes of the multiplayer impact teeth ar-
ranged side by side in the multilayer impact head
structure are different, to avoid the break-off of the
material clamped between the impact teeth to the
impact head, reduce the damping action on the im-
pactdriving mechanism and better protect the equip-
ment, the outer-layer material impact teeth and the
inner-layer material impact teeth mutually cooperate
to reduce the impact break-off to the impact driving
mechanism and effectively reduce the power con-
sumption of the impact driving mechanism for im-
pacting over-high and over-wide coal bed or rock
stratum at one time.

72. Multiple layers of impact heads are arranged up
and down or left and right and the like, to achieve
layered coal mining, the impact heads are used for
blanking the material to be dugin layer, to reasonably
utilize the power of the equipment and ensure the
strength of the equipment.

73. The distances from the front row of impact teeth
and the rear row of impact teeth of the impact head
to the impact power box are different, thus when the
coal bed or rock stratum is impacted, the web of a
single impact tooth during once impact is greatly re-
duced, the pressure difference of the coal bed or
rock stratum is effectively decomposed, the impact
resistance is reduced, the power consumption is re-
duced and the working efficiency is improved.

74. The guide supporting element is arranged at
more than two end parts of the power supporting
element to form more than two guide supporting
points, the more than two guide supporting points
are used for supporting the lifting force of the impact
head, the friction body, the impact guide elementand
the guide supporting element are in close fit to form
the multipoint impact head supporting structure, the
multipoint impact head supporting structure is used
for supporting the impact head at multiple points to
correct the impact direction of the impact head, and
the more than two guide supporting points are used
for increasing the connecting width and/or support-
ing force of the impact head.

75. The friction body, the impact guide element and
the friction body supporting elementin the equipment
are in close fit to form the multipoint impact head
supporting structure, the impact guide element is
used for widening the correction width of the impact
head to the maximum, enhancing the correction
force of the impact head, controlling the impact di-
rection of the impact head to the maximum, not only
increasing the length of the break-off prevention
force arm of the impact guide element, and reducing
the break-off of the impact head to the impact guide
element, preventing the damage to the impact driv-
ing mechanism resulting from the break-off force
and/or the counterforce and prolonging the service
life of the equipment.

76. More than two columns of friction bodies can be
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arranged on the surrounding of one impact guide
element, the more than two columns of friction bod-
ies bear the gravity load of the impact head or the
impact guide element, and at least more than one
friction body in each column of friction bodies is used
for supporting the reciprocating impact of the impact
head, in order to avoid the concentrated damage to
the friction bodies resulting from that only a column
of friction bodies bears the gravity load of the impact
head or the impact guide element and ensure better
safety and reliability of the equipment.

77.The friction body supporting element is arranged
to be integrated with the guide supporting element
or the impact guide element or the power supporting
element or the power impact element, to reduce the
space occupied by the friction body supporting ele-
ment, the friction body supporting element is of an
integrated structure with the guide supporting ele-
ment or the impact guide element or the power sup-
porting element or the power impact element, so that
the structural strength is large and the space utiliza-
tion rate is high, the limited space is used for increas-
ing the volume of the friction body, improving the
carrying capacity of the friction body, increasing the
contact area of the friction body and a corresponding
component and avoiding the overlarge local pres-
sure and/or abrasion of the corresponding compo-
nent due to the over-small friction body.

78. The rolling body is used for guiding the impact
guide element through rolling friction, and the power
rolling body is used for supporting the power impact
element to reciprocate through rolling friction, in or-
der to reduce the friction resistance and/or dissipa-
tion of supporting the impact guide element and the
power impact element to move through sliding fric-
tion, and the friction body is made from the high-
strength wear-resistant material, to ensure long
service life, little maintenance and high working ef-
ficiency of the equipment.

79. The guide rolling body supporting element is ar-
ranged to be the inner body, the impact guide ele-
ment is arranged to be the outer sleeve, the rolling
body is arranged between the outer sleeve and the
inner body, and the outer sleeve and the inner body
are in close fit with the rolling body to drive the outer
sleeve to reciprocate through rolling friction, in order
to reduce the friction resistance of the outer sleeve
when using sliding friction as support, greatly in-
crease the capacity of absorbing the impact coun-
terforce and ensure good guide effect, simple struc-
ture, few vulnerable parts and stable performance.

80. The surface of the roller can be widened to in-
crease the contact area of the roller and the power
rolling body supporting element or the power impact
element or the guide rolling body supporting element
or the impact guide element, in order to improve the
wide breadth correction function of the roller and re-
duce the concentration of local abrasion.
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81. The circular raceways are arranged on the rolling
body supporting element or the impact guide ele-
ment or the power impact element, the circular race-
ways are fully distributed on the rolling body, the
lengths of the circular raceways are suitable for sup-
porting the rolling friction of the corresponding com-
ponent through the rolling body, the rolling support
amplitude and/or force of the rolling body is im-
proved, the defect of severe sliding friction of the
original structure is changed, and the problem that
the rolling support of the rolling body only works in
a part of regions and the part without the rolling body
generates collision friction, is solved, so as to avoid
damage.

82. When the pressure bearing circular raceway and
the pressure-free circularraceway are separately ar-
ranged, the pressure-free circular raceway is de-
tachable, thereby being conductive to facilitating ob-
serving, maintaining and changing the power rolling
body.

83. The friction body is arranged between the impact
guide element and the guide supporting element or
between the power impact element and the power
supporting elementto bear a pressure friction region,
a reciprocating impact friction force and/or an extru-
sion force is applied to the friction body, the friction
body is used for reducing the friction resistance and
decomposing the extrusion force through rolling or
suspension, to greatly reduce the break strength of
the sliding friction force and/or the extrusion force,
compared with the sliding friction structure, the
strength and/or toughness requirement for the cor-
responding componentis reduced and the weight of
the corresponding component is reduced, and the
impact guide element or the guide supporting ele-
ment or the power impact element or the power sup-
porting element can also be made from a light ma-
terial, to reduce the energy consumption of recipro-
cating.

84. The break-off prevention mechanismis arranged
on one end or two ends of the power impact element,
and the break-off prevention mechanism cooperates
with the guide rolling body, the guide rolling body
supporting element and the impact guide element to
reduce the break-off damage to such corresponding
components as the impact driving mechanism, the
power impact element and the like.

85. The guide mechanism mainly adopts rolling
guide or suspension guide, and the friction body
plays a rolling guide function when playing a rolling
friction function, thereby reducing the friction of the
impact guide element and the friction body support-
ing element or the power impact element and the
power supporting element during reciprocating im-
pact and greatly reducing the friction loss generated
by reciprocating impact.

86. The impact guide element reciprocates in a roll-
ing friction or suspension friction manner under the
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support of the friction body, thereby changing the
original sliding friction structure, greatly reducing the
operation resistance of reciprocating impact of the
equipment, improving the reciprocating speed of the
impacthead, improving the working efficiency, great-
ly reducing the power consumption, reducing the
force load of the other assorted accessories, pro-
longing the service lives of the other accessories and
reducing the assorted investment amount of the en-
tire equipment, and the equipment is simple in struc-
ture, large in structural strength, high in space utili-
zation rate, reliable in performance, strong in man-
ufacturability, convenient to process and manufac-
ture, highin operation efficiency, little in maintenance
and long in service life, and has the advantages of
saving energy and reducing consumption.

87. When digging the material, the digging, excavat-
ing and loading equipment does not completely
crush the material, so that the rate of lump materials
is high, the power consumption is small, the dust is
little and the working environment is good, and a
user does not need to configure additional dust re-
moval equipment, thus reducing the investment of
assorted equipment of the user and improving the
use value and economic value of the material.

88. The excavating and loading equipment is provid-
ed with the quick change connector, so that it is time-
saving, labor-saving, convenient and quick to
change the connector.

89. The excavating and loading equipment is provid-
ed with the multifunctional combined impact head,
thereby being capable of integrating such functions
as material impacting and crushing, material stack-
ing, material carting and the like.

Brief Description of the Drawings

[0205]

Fig. 1is aschematic diagram of a structure of a head-
ing machine in embodiment 1;

Fig. 2is a schematic diagram of a structure of a head-
ing machine in embodiment 1;

Fig. 3 is a schematic diagram of a structure of a head-
ing machine in embodiment 2;

Fig. 4 is a schematic diagram of a structure of a rock-
er arm of a heading machine in embodiment 3;

Fig. 5 is a schematic diagram of a structure of a rock-
er arm telescopic device of a heading machine in
embodiment 4;

Fig. 6 is a schematic diagram of a structure of a rock-
er arm of a heading machine in embodiment 5;

Fig. 7 is a schematic diagram of a structure in an A-
A direction of a rocker arm of a heading machine in
embodiment 5;

Fig. 8 is a schematic diagram of a structure of a rock-
er arm of a heading machine in embodiment 6;

Fig. 9 is a schematic diagram of a structure of a rock-
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er arm of a heading machine in embodiment 7;

Fig. 10 is a schematic diagram of a structure of a
rocker arm of a heading machine in embodiment 8;
Fig. 11 is a schematic diagram of a structure in a B-
B direction of the rocker arm of the heading machine
in embodiment 8;

Fig. 12 is a schematic diagram of a structure of a
locking device of a heading machine in embodiment
8;

Fig. 13 is a schematic diagram of a structure of a
locking device of a heading machine in embodiment
8;

Fig. 14 is a schematic diagram of a structure of a
gear ring rotating device of a heading machine in
embodiment 9;

Fig. 15 is a schematic diagram of a structure of a
cable wire rotating device of a heading machine in
embodiment 10;

Fig. 16 is a schematic diagram of a structure of a
gear and rack telescopic device of a heading ma-
chine in embodiment 11;

Fig. 17 is a schematic diagram of a structure of a
telescopictransmission device of a heading machine
in embodiment 12;

Fig. 18 is a schematic diagram of a structure of a
telescopictransmission device of a heading machine
in embodiment 12;

Fig. 19 is a top view of a reciprocating impact part in
embodiment 13;

Fig. 20 is a front view of an outer-layer material im-
pact mechanism in embodiment 14;

Fig. 21 is a front view of an inner-layer material im-
pact mechanism in embodiment 15;

Fig. 22 is a front view of an outer-layer material im-
pact mechanism in embodiment 16;

Fig. 23 is aleft view of the outer-layer material impact
mechanism in embodiment 16;

Fig. 24 is a front view of an inner-layer material im-
pact mechanism in embodiment 17;

Fig. 25 is a section view of an A-A direction of the
inner-layer material impact mechanism in embodi-
ment 17;

Fig. 26 is a top view of a reciprocating impact part in
embodiment 18;

Fig. 27 is a section view of an A-A direction in em-
bodiment 18;

Fig. 28 is a front view of a reciprocating impact part
in embodiment 19;

Fig. 29 is a top view of the reciprocating impact part
in embodiment 19;

Fig. 30 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 20;

Fig. 31 is a schematic diagram of a structure of the
reciprocating impact part in embodiment 20;

Fig. 32 is a schematic diagram of a structure of the
reciprocating impact part in embodiment 20;

Fig. 33 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 20;
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Fig. 34 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 20;

Fig. 35 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 21;

Fig. 36 is a schematic diagram of a structure of the
reciprocating impact part in embodiment 21;

Fig. 37 is a schematic diagram of a structure of the
reciprocating impact part in embodiment 21;

Fig. 38 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 22;

Fig. 39 is a schematic diagram of a structure of the
reciprocating impact part in embodiment 22;

Fig. 40 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 23;

Fig. 41 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 24;

Fig. 42 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 25;

Fig. 43 is a schematic diagram of a structure of the
reciprocating impact part in embodiment 25;

Fig. 44 is a schematic diagram of a structure of re-
ciprocating impact motion equipmentin embodiment
26;

Fig. 45 is a schematic diagram of a structure of the
reciprocating impact motion equipment in embodi-
ment 26;

Fig. 46 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 26;

Fig. 47 is a schematic diagram of a structure of re-
ciprocating impact motion equipmentin embodiment
27;

Fig. 48 is a schematic diagram of a structure of re-
ciprocating impact motion equipmentin embodiment
28;

Fig. 49 is a structure diagram of a reciprocating im-
pact part in embodiment 28;

Fig. 50 is a structure diagram of a reciprocating im-
pact part in embodiment 29;

Fig. 51 is a structure diagram of a reciprocating im-
pact part in embodiment 30;

Fig. 52 is a structure diagram of a reciprocating im-
pact part in embodiment 31;

Fig. 53 is a structure diagram of the reciprocating
impact part in embodiment 31;

Fig. 54 is a structure diagram of a reciprocating im-
pact part in embodiment 32;

Fig. 55 is a structure diagram of a guide mechanism
in embodiment 32;

Fig. 56 is a structure diagram of the guide mecha-
nism in embodiment 32;

Fig. 57 is a structure diagram when a roller is ar-
ranged in embodiment 32;

Fig. 58 is a structure diagram when a roller is ar-
ranged in embodiment 33;

Fig. 59 is a structure diagram when a roller is ar-
ranged in embodiment 34;

Fig. 60 is a schematic diagram of a structure of re-
ciprocating impact motion equipmentin embodiment
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35;

Fig. 61 is a sectional view of a guide mechanism in
embodiment 35;

Fig. 62 is a schematic diagram of a structure of re-
ciprocating impact motion equipment in embodiment
36;

Fig. 63 is a structure diagram of a reciprocating im-
pact part in embodiment 37;

Fig. 64 is a structure diagram of a reciprocating im-
pact part in embodiment 38;

Fig. 65 is a structure diagram of the reciprocating
impact part in embodiment 38;

Fig. 66 is a structure diagram of a reciprocating im-
pact part in embodiment 39;

Fig. 67 is a structure diagram of a reciprocating im-
pact part in embodiment 40;

Fig. 68 is a structure diagram of a reciprocating im-
pact part in embodiment 41;

Fig. 69 is a structure diagram of a reciprocating im-
pact part in embodiment 42;

Fig. 70 is a structure diagram of the reciprocating
impact part in embodiment 42;

Fig. 71 is a structure diagram of a reciprocating im-
pact part in embodiment 43;

Fig. 72 is a schematic diagram of a structure of re-
ciprocating impact motion equipment in embodiment
44;

Fig. 73 is a structure diagram of a reciprocating im-
pact part in embodiment 44;

Fig. 74 is a structure diagram of the reciprocating
impact part in embodiment 44;

Fig. 75 is a structure diagram of a reciprocating im-
pact part in embodiment 45;

Fig. 76 is a structure diagram of a buffer mechanism
in embodiment 46;

Fig. 77 is a structure diagram of a reciprocating im-
pact part in embodiment 47;

Fig. 78 is a schematic diagram of a structure of re-
ciprocating impact motion equipment in embodiment
48;

Fig. 79 is a structure diagram of a buffer mechanism
in embodiment 49;

Fig. 80 is a schematic diagram of a structure of re-
ciprocating impact motion equipment in embodiment
50;

Fig. 81 is a schematic diagram of a structure of re-
ciprocating impact motion equipment in embodiment
51;

Fig. 82 is a structure diagram of a reciprocating im-
pact part in embodiment 51;

Fig. 83 is a structure diagram of a buffer mechanism
in embodiment 52;

Fig. 84 is a structure diagram of a buffer mechanism
in embodiment 53;

Fig. 85is astructure diagram of a connecting manner
of the buffer guide element in embodiment 53;

Fig. 86 is a structure diagram of a connecting manner
of a buffer guide element in embodiment 54;
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Fig. 87 is a structure diagram of a buffer mechanism
in embodiment 55;

Fig. 88 is a structure diagram of a buffer mechanism
in embodiment 56;

Fig. 89 is a schematic diagram of a structure of re-
ciprocating impact motion equipmentin embodiment
57;

Fig. 90 is a schematic diagram of a structure of re-
ciprocating impact motion equipmentin embodiment
58;

Fig. 91 is a structure diagram of an impact driving
mechanism in embodiment 59;

Fig. 92 is a schematic diagram of a structure of re-
ciprocating impact motion equipmentin embodiment
60;

Fig. 93 is a schematic diagram of a structure of re-
ciprocating impact motion equipmentin embodiment
61;

Fig. 94 is a schematic diagram of a structure of re-
ciprocating impact motion equipmentin embodiment
62;

Fig. 95 is a schematic diagram of a structure of re-
ciprocating impact motion equipmentin embodiment
63;

Fig. 96 is a schematic diagram of a structure of re-
ciprocating impact motion equipmentin embodiment
64;

Fig. 97 is a schematic diagram of a structure of the
reciprocating impact motion equipment in embodi-
ment 64;

Fig. 98 is a schematic diagram of a structure of a
lifting mechanism in embodiment 64;

Fig. 99 is a schematic diagram of a structure of a
lifting mechanism in embodiment 65;

Fig. 100 is a schematic diagram of a structure of a
lifting mechanism in embodiment 66;

Fig. 101 is a structure diagram of a reciprocating
impact part in embodiment 67;

Fig. 102 is a structure diagram of a limiting mecha-
nism in embodiment 67;

Fig. 103 is a structure diagram of a limiting mecha-
nism in embodiment 68;

Fig. 104 is a structure diagram of a limiting mecha-
nism in embodiment 69;

Fig. 105 is a schematic diagram of a structure of
reciprocating impact motion equipment in embodi-
ment 70;

Fig. 106 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 70;

Fig. 107 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 71;

Fig. 108 is a structure diagram of a guide mechanism
in embodiment 71;

Fig. 109 is a schematic diagram of a structure of
reciprocating impact motion equipment in embodi-
ment 72;

Fig. 110 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 73;
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Fig. 111 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 74;

Fig. 112 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 75;

Fig. 113 is a structure diagram of a limiting mecha-
nism in embodiment 76;

Fig. 114 is a structure diagram of the limiting mech-
anism in embodiment 76;

Fig. 115 is a structure diagram of the limiting mech-
anism in embodiment 76;

Fig. 116 is a structure diagram of the limiting mech-
anism in embodiment 76;

Fig. 117 is a structure diagram of the limiting mech-
anism in embodiment 76;

Fig. 118 is a schematic diagram of a structure of a
guide mechanism in embodiment 76;

Fig. 119 is a schematic diagram of a structure of the
guide mechanism in embodiment 76;

Fig. 120 is a schematic diagram of a structure of the
guide mechanism in embodiment 76;

Fig. 121 is a schematic diagram of a structure of the
guide mechanism in embodiment 76;

Fig. 122 is a schematic diagram of a structure of the
guide mechanism in embodiment 76;

Fig. 123 is a schematic diagram of a structure of the
guide mechanism in embodiment 76;

Fig. 124 is a schematic diagram of a structure of the
guide mechanism in embodiment 76;

Fig. 125 is a schematic diagram of a structure of the
guide mechanism in embodiment 76;

Fig. 126 is a schematic diagram of a structure of the
guide mechanism in embodiment 76;

Fig. 127 is a schematic diagram of a structure of the
guide mechanism in embodiment 76;

Fig. 128 is a schematic diagram of a structure of the
guide mechanism in embodiment 76;

Fig. 129 is a schematic diagram of a structure of the
guide mechanism in embodiment 76;

Fig. 130 is a schematic diagram of a structure of the
guide mechanism in embodiment 76;

Fig. 131 is a schematic diagram of a structure of the
guide mechanism in embodiment 76;

Fig. 132 is a schematic diagram of a structure of the
guide mechanism in embodiment 76;

Fig. 133 is a schematic diagram of a structure of the
guide mechanism in embodiment 76;

Fig. 134 is a schematic diagram of a structure of the
guide mechanism in embodiment 76;

Fig. 135 is a schematic diagram of a structure of the
guide mechanism in embodiment 76;

Fig. 136 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 77;

Fig. 137 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 78;

Fig. 138 is a schematic diagram of a structure of the
reciprocating impact part in embodiment 78;

Fig. 139 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 79;
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Fig. 140 is a schematic diagram of a structure of the
reciprocating impact part in embodiment 79;

Fig. 141 is a schematic diagram of a structure of
reciprocating impact motion equipment in embodi-
ment 80;

Fig. 142 is a schematic diagram of a structure of a
reciprocating impact part in embodiment 80;

Fig. 143 is a structure diagram of the reciprocating
impact part in embodiment 80;

Fig. 144 is a structure diagram of a reciprocating
impact part in embodiment 81;

Fig. 145 is a schematic diagram of a structure of
reciprocating impact motion equipment in embodi-
ment 82;

Fig. 146 is a structure diagram of a reciprocating
impact part in embodiment 82;

Fig. 147 is a schematic diagram of a structure of the
reciprocating impact motion equipment in embodi-
ment 82;

Fig. 148 is a structure diagram of a reciprocating
impact part in embodiment 83;

Fig. 149 is a structure diagram of a reciprocating
impact part in embodiment 84;

Fig. 150 is a structure diagram of a reciprocating
impact part in embodiment 85;

Fig. 151 is a structure diagram of a reciprocating
impact part in embodiment 86;

Fig. 152 is a structure diagram of a reciprocating
impact part in embodiment 87;

Fig. 153 is a structure diagram of a guide mechanism
in embodiment 87;

Fig. 154 is a structure diagram of the guide mecha-
nism in embodiment 87;

Fig. 155 is a structure diagram of a reciprocating
impact part in embodiment 88;

Fig. 156 is a structure diagram of the reciprocating
impact part in embodiment 88;

Fig. 157 is a structure diagram of the reciprocating
impact part in embodiment 88;

Fig. 158 is a structure diagram of reciprocating im-
pact motion equipment in embodiment 89;

Fig. 159 is a structure diagram of a reciprocating
impact part in embodiment 89;

Fig. 160 is a structure diagram of a reciprocating
impact part in embodiment 90;

Fig. 161 is a structure diagram of the reciprocating
impact part in embodiment 90;

Fig. 162 is a structure diagram of a reciprocating
impact part in embodiment 91;

Fig. 163 is a structure diagram of a reciprocating
impact part in embodiment 92;

Fig. 164 is a structure diagram of a reciprocating
impact part in embodiment 93;

Fig. 165 is a structure diagram of reciprocating im-
pact motion equipment in embodiment 94;

Fig. 166 is a structure diagram of the reciprocating
impact motion equipment in embodiment 94;

Fig. 167 is a structure diagram of the reciprocating

10

15

20

25

30

35

40

45

50

55

37

impact motion equipment in embodiment 94;

Fig. 168 is a structure diagram of a rotary disk of the
reciprocating impact motion equipment in embodi-
ment 94;

Fig. 169 is a structure diagram of the reciprocating
impact motion equipment in embodiment 94;

Fig. 170 is a structure diagram of an impact head of
the reciprocating impact motion equipment in em-
bodiment 94;

Fig. 171 is a structure diagram of a reciprocating
impact part in embodiment 95;

Fig. 172 is a structure diagram of a reciprocating
impact part in embodiment 95;

Fig. 173 is a structure diagram of a reciprocating
impact part in embodiment 96;

Fig. 174 is a structure diagram of a reciprocating
impact part in embodiment 97;

Fig. 175 is a structure diagram of the reciprocating
impact part in embodiment 97;

Fig. 176 is a structure diagram of a reciprocating
impact part in embodiment 98;

Fig. 177 is a structure diagram of the reciprocating
impact part in embodiment 98;

Fig. 178 is a structure diagram of the reciprocating
impact part in embodiment 98.

[0206] In the figures, 1. impact head; 2. impact driving
mechanism; 3. rotary disk; 4. machine body; 5. recipro-
cating impact part; 6. rocker arm; 7. walking part; 8. mov-
able arm; 9. fixed seat; 10. crank shaft; 11. impact power
source element; 12. transmission gear; 13. power gear;
14. power output shaft; 15. rotating device; 16. telescopic
device; 17. rotary positioning hole slot; 18. rotary locking
pin; 19. limiting device; 20. rotary limiting device; 21. tran-
sition disk; 22. guide groove of fixed seat; 23. guide lug
boss of movable arm; 24. limiting buffer element; 25. lim-
iting platform; 26. rotary locking device; 27. rotating gear;
28. rotating power source element; 29. gear ring rotating
device; 30. rotating gear ring; 31. cable wire; 32. cable
wire rotating device; 33. power source element support-
ing frame; 34. gear and rack telescopic device; 35. tele-
scopic transmission device; 36. spline shaft; 37. spline
sleeve; 38. impact power box; 39. inner-layer material
impact mechanism; 40. inner-layer material impact
mechanism; 41. outer-layer material impact protection
device; 42. inner-layer material impact protection device;
43. outer-layer material impact tooth; 44. outer-layer ma-
terial impact tooth seat; 45. inner-layer material impact
tooth; 46. inner-layer material impact tooth seat; 47. seal-
ing element; 48. protection plate stroke groove; 49. elas-
tomer; 50. impact guide element; 51. power impact ele-
ment; 52. water spray device; 53. buffer reciprocating
element; 54. buffer supporting element; 55. anti-drop lim-
iting structure of supporting element; 56. buffer break-off
prevention mechanism; 57. disk spring; 58. anti-drop lim-
iting structure of reciprocating element; 59. baffle; 60.
front end guide element; 61. rear end guide element; 62.
bidirectional buffer break-off prevention mechanism; 63.
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guide groove; 64. operating chamber; 65. material exca-
vating and loading device; 66. spring; 67 elastic polyes-
ter; 68. guide mechanism; 69. elastic rubber pad; 70.
rolling body supporting element; 71. rolling body; 72. roll-
er; 73. crank impact driving mechanism; 74. power sup-
porting element; 75. pit; 76. raceway; 77. holder; 78. oval
limiting structure; 79. dumb bell-shaped limiting struc-
ture; 80. cylindrical limiting structure; 81. rack; 82. guide
segment; 83. guide supporting element; 84. buffer ad-
justing element; 85. thread pre-tightening force adjusting
structure; 86. guide rolling body; 87. roller shaft; 88. cam-
bered surface of buffer supporting element; 89. step tooth
punching and cutting device; 90. discharge hole; 91. ma-
terial impact tooth frame; 92. rear supporting seat; 93.
material impact tooth supporting frame; 94. counter-
weight element; 95. supporting frame; 96. lifting mecha-
nism; 97. guide limiting structure; 98. main rocker arm;
99. auxiliary rocker arm; 100. lifting oil cylinder; 101.
crushing device; 102. material guider; 103. fixed support-
ing element; 104. guide lug boss; 105. retraction preven-
tion element; 106. rotary impact transmission element;
107. protection cover; 108. shovel plate; 109. conveyor;
110. conical limiting structure; 111. roller limiting struc-
ture; 112. square limiting structure; 113. U-shaped limit-
ing structure; 114. frame-shaped limiting structure; 115.
transverse H-shaped limiting structure; 116. break-off
prevention mechanism; 117. elastomer fixing element;
118.innerrotary disk; 119. groove; 120. rzeppa universal
joint break-off prevention mechanism; 121. cambered
catching groove type break-off prevention mechanism;
122. outer rotary disk; 123. bulb catching groove type
break-off prevention mechanism; 124. angle adjustor;
125. frame; 126. slide stroke spline shaft sleeve buffer
device; 127. belt buffer device; 128. driving belt pulley;
129. driven belt pulley; 130. belt; 131. belt tensioning
device; 132. multiple-throw crank shaft multi-rod impact
mechanism; 133. multiple-throw crank shaft; 134. power
concentric shaft segment; 135. connecting handle; 136.
eccentric shaft; 137. connecting rod; 138. vertical lifting
mechanism; 139. lifting platform; 140. lifting platform
seat; 141. vertical lifting actuator; 142. positioning and
locking device; 143. translation device; 144. buffer ele-
ment; 145. outer sleeve; 146. buffer guide element; 147.
liquid cavity; 148. air cavity; 149. inner body; 150. air
suspension body; 151. air source; 152. U-shaped impact
guide element; 153. upper element of impact guide ele-
ment; 154. lower element of impact guide element; 155.
cam shaft; 156. cam; 157. crank; 158. guide friction body
supporting element; 159. magnetic suspension body;
160. N pole permanent magnet; 161. bearing; 162. S pole
permanent magnet; 163. liquid channel; 164. friction
body; 165. friction body supporting element; 166. liquid
suspension body; 167. liquid medium source; 168. con-
trol valve; 169. conveying pipeline; 170. negative pole
electromagnet; 171. positive pole electromagnet; 172.
circular raceway; 173. circular supporting segment; 174.
circular segment; 175. pressure bearing circular race-
way; 176. pressure-free circular raceway; 177. waist
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drum wheel bearing; 178. guide rolling body supporting
element; 179. linear bearing; 180. waist drum wheel; 181.
material plate; 182. tooth frame protection plate; 183.
guide roller; 184. guide rod and 185. guide element.

Detailed Description of the Embodiments
Embodiment 1

[0207] As shown in Fig. 1 and Fig. 2, equipment for
converting rotary motion into reciprocating impact mo-
tion, includes a machine body 4, a walking part 7, a re-
ciprocating impact part 5 and the like, wherein the recip-
rocating impact part 5 includes an impact driving mech-
anism 2, a rocker arm 6, an impact head 1 and the like,
the impact driving mechanism 2 includes an impact pow-
er source element 11, atransmission component, a crank
shaft and the like, the impact power source element 11
is arranged perpendicular to the rocker arm 6, the impact
power source element 11 is a motor, the motor includes
a power output shaft 14, the transmission component
includes a gear transmission component, the gear trans-
mission componentincludes apowergear 13 and atrans-
mission gear 12, the impact power source element 11
includes a power output shaft 14, the power gear 13 is
installed on the power output shaft 14, the transmission
gear 12 is used for driving the crank shaft, the transmis-
sion componentincludes a transmission shaft, the power
output shaft 14 is arranged perpendicular to the rocker
arm 6 and is parallel to the transmission shaft and the
crank shaft to enable the transmission gear 12 to drive
the crank shaft to convert rotation motion into reciprocat-
ing motion, the crank shaft is used for driving the impact
head 1 to impact in a reciprocating manner, the recipro-
cating impact part 5 is arranged on the machine body 4,
the walking part 7 is arranged at the lower part of the
machine body 4, the walking part 7 is used for driving the
machine body 4 to walk, and the machine body 4 is used
for driving the reciprocating impact part 5 to move.
[0208] The impact power source element 11 can also
be arranged parallel to the rocker arm 6, the power output
shaft 14 is arranged parallel to the rocker arm 6 to drive
the crank shaft to convert the rotary motion into the re-
ciprocating impact motion after converting the power di-
rection through a power bevel gear and a transmission
bevel gear.

[0209] The impact power source element 11 can also
be a hydraulic motor or a pneumatic motor and the like,
the hydraulic motor or the pneumatic motor includes the
power output shaft 14, the transmission component in-
cludes a belt pulley transmission component or a chain
wheel transmission component or a bevel gear transmis-
sion component, the belt pulley transmission component
includes a belt 130, a power belt pulley, a transmission
belt pulley and the like, the chain wheel transmission
componentincludes a power chain wheel, a transmission
chain wheel, a chain and the like, the bevel gear trans-
mission componentincludes a power bevel gear, a trans-
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mission bevel gear and the like, the impact power source
element 11 includes the power output shaft 14, the power
belt pulley or the power gear or the power chain wheel
or the power bevel gear and the like is installed on the
power output shaft 14, and the transmission belt pulley
orthe transmission chain wheel or the transmission bevel
gear is used for driving the crank shaft.

[0210] An access hole corresponding to the power belt
pulley or the power gear 13 or the power chain wheel or
the transmission belt pulley or the transmission gear 12
or the transmission chain wheel or the power bevel gear
or the transmission bevel gear is arranged on the rocker
arm 6.

Embodiment 2

[0211] Asshownin Fig. 3, in equipment for converting
rotary motion into reciprocating impact motion, a rocker
arm 6 includes a fixed seat 9, a movable arm 8 and the
like, wherein the fixed seat 9 and the rocker arm 6 are
separately arranged, an impact driving mechanism 2 is
arranged on the movable arm 8, the movable arm 8 is
arranged on the fixed seat 9, and the fixed seat 9 is hinged
with the movable arm 8 to achieve the telescopic motion
of the impact driving mechanism 2.

[0212] The fixed seat9 can be integrated with the rock-
er arm 6, and the fixed seat 9 is fixedly connected with
the movable arm 8.

[0213] The rest is the same as embodiment 1.

Embodiment 3

[0214] Asshownin Fig. 4, in equipment for converting
rotary motion into reciprocating impact motion, a rocker
arm 6 includes a rotating device 15, a fixed seat 9, a
movable arm 8 and the like, wherein the fixed seat 9
includes a fixed arm and/or a bracket, the fixed seat 9 is
movably connected with the movable arm 8, one end of
the rotating device 15 is arranged on the fixed seat 9, the
other end of the rotating device 15 is connected with the
movable arm 8, and the rotating device 15 is used for
driving the movable arm 8 to rotate relative to the fixed
seat 9.

[0215] The rotating device 15 can be arranged on the
movable arm 8 and can also be arranged on the fixed
seat 9 and the movable arm 8.

[0216] The rest is the same as embodiment 1.

Embodiment 4

[0217] Asshownin Fig. 5, in equipment for converting
rotary motion into reciprocating impact motion, a rocker
arm 6 includes a telescopic device 16, a fixed seat 9, a
movable arm 8 and the like, wherein one end of the tel-
escopic device 16 is arranged on the fixed seat 9, the
other end of the telescopic device 16 is connected with
the movable arm 8, and the telescopic device 16 is used
for driving the movable arm 8 to reciprocate relative to

10

15

20

25

30

35

40

45

50

55

39

the fixed seat 9. The telescopic device 16 can be ar-
ranged on the movable arm 8 and can also be arranged
on the fixed seat 9 and the movable arm 8.

[0218] The rest is the same as embodiment 1.

Embodiment 5

[0219] As shown in Fig. 6 and Fig. 7, in equipment for
converting rotary motion into reciprocating impact mo-
tion, a rocker arm 6 includes a limiting device 19 and the
like, wherein the limiting device 19 includes a rotary lim-
iting device 20 and/or a telescopic limiting device, the
rotary limiting device 20 is used for limiting the rotation
position of a movable arm 8, and the telescopic limiting
device is used for limiting the telescopic position of the
movable arm 8. The rotary limiting device 20 includes a
rotary positioning element, wherein the rotary positioning
elementincludes a rotary positioning driving component,
a rotary locking pin 18, a rotary positioning hole slot 17
and the like, the rotary positioning driving component is
arranged on a fixed seat 9 and/or the movable arm 8, the
rotary positioning hole slot 17 is arranged on the movable
arm 8 and/or on the fixed seat 9, the rotary positioning
driving component is used for driving the rotary locking
pin 18 to telescopically enter the rotary positioning hole
slot 17 for positioning, and the rotary positioning driving
component and the rotary locking pin 18 are separately
connected.

[0220] The rotary positioning driving component and
the rotary locking pin 18 can also be of an integrated
structure.

[0221] The rest is the same as embodiment 1.

Embodiment 6

[0222] As shown in Fig. 8, in equipment for converting
rotary motion into reciprocating impact motion, amovable
arm 8 and/or a fixed seat 9 includes a transition disk 21
and the like, wherein the transition disk 21 is movably
connected with the movable arm 8 and/or the fixed seat
9, arotating device 15 is arranged between the transition
disk 21 and the movable arm 8, the rotating device 15 is
used for driving the movable arm 8 to rotate relative to
the transition disk 21, a telescopic device 16 is arranged
on the transition disk 21 and the fixed seat 9, the tele-
scopic device 16 is used for driving the transition disk 21
to telescope relative to the fixed seat 9, and the transition
disk 21 is used for driving the movable arm 8 to telescope
relative to the fixed seat 9, in order to achieve the tele-
scoping and/or rotation function of the movable arm 8.
[0223] The restis the same as embodiment 1.

Embodiment 7

[0224] As shown in Fig. 9, in equipment for converting
rotary motion into reciprocating impact motion, a guide
lug boss 23 of a movable arm is arranged on a movable
arm 8, aguide groove 22 of afixed seatis correspondingly
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arranged on a fixed seat 9, and the guide groove 22 of
the fixed seat cooperates with the corresponding guide
lug boss 23 of the movable arm to telescopically guide.
[0225] When a guide groove 119 of the movable arm
8 is arranged on the movable arm 8, a guide lug boss
104 of the fixed seat 9 is correspondingly arranged on
the fixed seat 9, and the guide lug boss 104 of the fixed
seat 9 cooperates with the corresponding guide groove
119 of the movable arm 8 to telescopically guide.

[0226] The rest is the same as embodiment 1.

Embodiment 8

[0227] As shown in Fig. 10, Fig. 11, Fig. 12 and Fig.
13, in equipment for converting rotary motion into recip-
rocating impact motion, a rocker arm 6 includes a rotary
locking device 26, wherein the rotary locking device 26
is used for locking a movable arm 8 after rotating the
same in place and/or locking the movable arm 8 after
telescoping the same in place, the rotary locking device
26is a pin hole rotary locking device 26, after a positioning
hole slot is aligned to a locking pin, the locking pin is
locked, the rotary locking device 20 is a rotary limiting
platform 25, a limiting device 19 includes a limiting buffer
element 24, and the limiting buffer element 24 is a poly-
urethane buffer element 144 and is arranged on a fixed
arm.

[0228] As shown in Fig. 13, the rotary locking device
26 is a disk brake type rotary locking device.

[0229] The rotary locking device 26 further includes a
drum brake type rotary locking device or a hanging gear
brake type rotary locking device or a cushion block brake
type rotary locking device or a rope pulling type rotary
locking device or a rotary locking device of a chain or a
rotary locking device of a catching groove or a rotary
locking device of a hook or a rotary locking device 26 of
a baffle 59 or a rotary locking device of an elastic pin or
a rotary locking device of an expansion pin, and the like.
[0230] Therotary limiting device 20 canalso be arotary
limiting block or a rotary limiting pin or a rotary limiting
hole or a rotary limiting plate or a rotary limiting ring or a
rotary limiting tooth or a rotary limiting groove or a rotary
limiting hook or a rotary limiting rope or a rotary limiting
elastic pin or a rotary limiting expansion pin or a rotary
limiting chain and the like. The limiting buffer element 24
can also be arranged on a limiting platform 25 or a limiting
block or a limiting pin or a limiting hole or a limiting plate
or a limiting ring or a limiting tooth or a limiting groove or
the movable arm 8 or the bracket, and the like.

[0231] The limiting buffer element 24 further includes
a spring buffer element or a rubber buffer element or a
nylon buffer element or an airbag buffer element or a sac
buffer element or a macromolecular buffer element or a
composite material buffer element, and the like, and the
buffer element can be used for effectively relieving the
rigid impact during buffer limiting to ensure accurate and
reliable limiting.

[0232] The rocker arm 6 includes an action detection
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and control system, wherein the action detection and
control system is used for detecting and controlling the
working state of a working component.

[0233] The action detection and control system in-
cludes a manual action detection and control system or
ahydraulic action detection and control system or a pneu-
matic action detection and control system or an electric
action detection and control system and the like.

[0234] The rest is the same as embodiment 1.

Embodiment 9

[0235] AsshowninFig. 14, in equipmentfor converting
rotary motion into reciprocating impact motion, a rocker
arm 6 includes a rotating device 15, wherein the rotating
device 15 is a gear ring rotating device 29, the gear ring
rotating device 29 includes a rotating gear ring 30, a ro-
tating gear 27, a rotating power source element 28, a
supporting element of the rotating power source element
28, and the like, the rotating gear ring 30 and a movable
arm 8 are connected or integrated, the rotating gear 27
is connected with the rotating power source element 28,
the rotating power source element 28 is arranged on a
power source element supporting element, the rotating
gear 27 is engaged with the rotating gear ring 30, the
rotating power source element 28 is used for driving the
rotating gear 27 to rotate, the rotating gear 27 is used for
driving the rotating gear ring 30 to rotate, and the rotating
gear ring 30 is used for driving the movable arm 8 to
rotate.

[0236] The rotating gear 27 and the rotating power
source element 28 can also be of anintegrated structure.
[0237] The rotating gear 27 can also be arranged on
the movable arm 8, the rotating gear ring 30 is arranged
on a fixed seat 9, the rotating power source element 28
is used for driving the rotating gear ring 30 to rotate, the
rotating gear ring 30 is engaged with the rotating gear
27, therotating gearring 30 is used for driving the rotating
gear 27 to rotate, and the rotating gear 27 is used for
driving the movable arm 8 to rotate.

[0238] The restis the same as embodiment 1.

Embodiment 10

[0239] AsshowninFig. 15, in equipmentforconverting
rotary motion into reciprocating impact motion, a rocker
arm 6 includes a rotating device 15, wherein the rotating
device 15 is a cable wire rotating device 32, the cable
wire rotating device 32 includes a cable wire 31, arotating
power source element 28, a power source element sup-
porting frame 33 and the like, the cable wire 31 is wound
on a power source element output shaft, the two ends of
the cable wire 31 are connected with a movable arm 8,
a power source element is connected with the cable wire
31, the power source element is arranged on a power
source element supporting element, the power source
element is used for driving the cable wire 31, and the
cable wire 31 is used for driving the movable arm 8 to
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rotate.

[0240] The cable wire rotating device 32 can also in-
clude the cable wire 31, a bend wheel, the rotating power
source element 28, and a supporting frame 95 of the
rotating power source element 28, wherein the cable wire
31 is wound on the bend wheel, the two ends of the cable
wire 31 are connected with the movable arm 8 through
the bend wheel, the rotating power source element 28 is
connected with the cable wire 31 or the bend wheel, the
rotating power source element 28 is arranged on a sup-
porting element of the rotating power source element 28,
the rotating power source element 28 is used for driving
the cable wire 31 or the bend wheel, and the cable wire
31 is used for driving the movable arm 8 to rotate.
[0241] The rotating device 15 can also be a gear ro-
tating device or a hydraulicrotating device or a pneumatic
rotating device or a rotating device of arack 81 or athread
screw rotating device or a hanging gear rotating device
or a chain drive device or a motor drive rotating device,
and the like.

[0242] The rest is the same as embodiment 1.

Embodiment 11

[0243] AsshowninFig. 16, inequipmentfor converting
rotary motion into reciprocating impact motion, a rocker
arm 6 includes a telescopic device 16, wherein the tele-
scopic device 16 is a gear and rack telescopic device 34.
[0244] The telescopic device 16 can also be a screw
telescopic device or a hydraulic telescopic device or a
pneumatic telescopic device or a telescopic device of a
cable wire 31 or a chain telescopic device or a motor
drive telescopic device or a jack telescopic device, and
the like.
[0245] The rest is the same as embodiment 1.
Embodiment 12

[0246] As shown in Fig. 17 and Fig. 18, in equipment
for converting rotary motion into reciprocating impact mo-
tion, amotor drive rotating device 15 includes a telescopic
transmission device 35, wherein the telescopic transmis-
sion device 35 includes a spline sleeve 37, a spline shaft
36 and the like, the spline sleeve 37 is matched with the
spline shaft 36, under the drive of the telescopic trans-
mission device 35, the spline sleeve 37 telescopes rela-
tive to the spline shaft 36 in a reciprocating manner to
increase the digging height and/or digging depth of a dig-
ging machine.

[0247] The rest is the same as embodiment 1.

Embodiment 13

[0248] As shown in Fig. 19, equipment for converting
rotary motion into reciprocating impact motion, includes
an impact power box 38, an inner-layer material impact
mechanism 39, an outer-layer material impact mecha-
nism 40 and the like, wherein the outer-layer material
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impact mechanism 40 includes outer-layer material im-
pact teeth 43, an outer-layer material impact tooth seat
44, an outer-layer material impact protection device 41
and the like, the inner-layer material impact mechanism
39includesinner-layer materialimpact teeth 45, aninner-
layer material impact tooth seat 46, an inner-layer mate-
rial impact protection device 42 and the like, the impact
power box 38 is used for driving the outer-layer material
impact mechanism 40 and/or the inner-layer material im-
pact mechanism 39 to reciprocate, a part of the outer-
layer material impact protection device 41 or a part of the
inner-layer material impact protection device 42 is con-
sistently overlapped with the impact power box 38, in
order to prevent a material from entering the outer-layer
material impact protection device 41 and the impact pow-
er box 38 or prevent the material from entering the inner-
layer material impact protection device 42 and the impact
power box 38.

[0249] A part of the outer-layer material impact protec-
tion device 41 and/or a part of the inner-layer material
impact protection device 42 can also be consistently
overlapped with the impact power box 38, in order to
prevent the material from entering the outer-layer mate-
rial impact protection device 41 and the impact power
box 38 or prevent the material from entering the inner-
layer material impact protection device 42 and the impact
power box 38.

[0250] The restis the same as embodiment 1.

Embodiment 14

[0251] AsshowninFig. 20, in equipmentforconverting
rotary motion into reciprocating impact motion, an outer-
layer material impact mechanism 40 includes outer-layer
material impact teeth 43, an outer-layer material impact
tooth seat 44, an outer-layer material impact protection
device 41 and the like, wherein the outer-layer material
impact tooth seat 44 and the outer-layer material impact
teeth 43 are integrated, the outer-layer material impact
protection device 41 and the outer-layer material impact
tooth seat 44 are separately connected, the outer-layer
material impact protection device 41 is fixed with the out-
er-layer material impact tooth seat 44 through bolt con-
nection, the outer-layer material impact protection device
41 reciprocates with the outer-layer material impact tooth
seat 44, the outer-layer material impact protection device
41 reciprocates by leaning against an impact power box
38, and a wear-resistant gap is arranged at the leaning
part.

[0252] The outer-layer material impact tooth seat 44
and the outer-layer material impact teeth 43 can be sep-
arately connected.

[0253] The outer-layer material impact protection de-
vice 41 and the outer-layer material impact tooth seat 44
can be integrated.

[0254] The restis the same as embodiment 13.
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Embodiment 15

[0255] AsshowninFig.21,inequipmentfor converting
rotary motion into reciprocating impact motion, an inner-
layer material impact mechanism 39 includes inner-layer
material impact teeth 45, an inner-layer material impact
tooth seat 46, an inner-layer material impact protection
device 42 and the like, wherein the inner-layer material
impact tooth seat 46 and the inner-layer material impact
teeth 45 are separately connected, the inner-layer ma-
terial impact protection device 42 and the inner-layer ma-
terial impact tooth seat 46 are separately connected, and
the inner-layer material impact protection device 42 re-
ciprocates with the inner-layer material impact tooth seat
46.

[0256] The inner-layer material impact tooth seat 46
and the inner-layer material impact teeth 45 can be inte-
grated.

[0257] The inner-layer material impact protection de-

vice 42 and the inner-layer material impact tooth seat 46
can be integrated.
[0258] The rest is the same as embodiment 13.

Embodiment 16

[0259] As shown in Fig. 22 and Fig. 23, in equipment
for converting rotary motion into reciprocating impact mo-
tion, an outer-layer material impact protection device 41
includes an outer-layer material impact protection plate
and the like, wherein the outer-layer material impact pro-
tection plate is arranged along the surrounding or a local
part of an outer-layer material impact tooth seat 44.
[0260] The inner-layer material impact protection de-
vice 42 can also include an inner-layer material impact
protection plate and the like, and the inner-layer material
impact protection plate is arranged along the surrounding
or alocal part of an inner-layer material impact tooth seat
46. The rest is the same as embodiment 13.

Embodiment 17

[0261] As shown in Fig. 24 and Fig. 25, in equipment
for converting rotary motion into reciprocating impact mo-
tion, an inner-layer material impact protection device 42
is aninner-layer material impact protection plate, wherein
a sealing element 47 is arranged at the joint site of the
inner-layer material impact protection plate and an inner-
layer material impact tooth seat 46.

[0262] The sealing element 47 can be arranged at the
joint site of the outer-layer material impact protection
plate and an outer-layer material impact tooth seat 44.
[0263] Theinner-layer material impact protection plate
includes a sealing element of the inner-layer material im-
pact protection plate, the outer-layer material impact pro-
tection plate includes a sealing element of the outer-layer
material impact protection plate, and the sealing element
of the inner-layer material impact protection plate and
the sealing element of the outer-layer material impact
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protection plate are arranged at the ends consistently
overlapped with an impact power box 38.

[0264] The impact power box 38 can include a sealing
element of the impact power box, and the sealing element
of the impact power box is arranged at the end consist-
ently overlapped with the inner-layer material impact pro-
tection plate and/or the outer-layer material impact pro-
tection plate.

[0265] The sealing element 47 includes a sealing cav-
ity or a sealing piece or a sealing plug or a sealing pad
or an O-shaped ring or a sliding ring or a retainer ring or
a supporting ring or a sealing ring or a starlike ring or a
pressing ring or a V-shaped body or a U-shaped body or
a frame-shaped ring or a groove-shaped element or a
pressure spring or an opening sealing ring or a sealing
strip or a sealing plate or a sealing block or a hair brush
sealing element or a trash removal sealing element or a
lip-shaped sealing element, and the like.

[0266] The restis the same as embodiment 13.

Embodiment 18

[0267] As shown in Fig. 26 and Fig. 27, in equipment
for converting rotary motion into reciprocatingimpact mo-
tion, an impact power box 38 includes a protection plate
stroke groove 48 and the like, wherein an outer-layer
material impact protection device 41 includes an outer-
layer material impact protection plate, an inner-layer ma-
terial impact protection device 42 includes an inner-layer
material impact protection plate, and the adjacent parts
of the inner-layer material impact protection plate and
the outer-layer material impact protection plate recipro-
cate in the protection plate stroke groove 48, an elas-
tomer 49 is arranged in the protection plate stroke groove
48, a part of the outer-layer material impact protection
plate and a part of the inner-layer material impact pro-
tection plate are consistently overlapped with the impact
power box 38 to prevent the material from entering the
space between an inner-layer material impact mecha-
nism 39 and the impact power box 38 or prevent the
material from entering the space between an outer-layer
material impact mechanism 40 and the impact power box
38, in order to prevent the dust from being introduced
into the impact power box 38 to pollute a driving device,
aguide device and the like, and prevent the material from
colliding a reciprocating telescopic part to result in dam-
age and/or deformation and the like of an impact guide
element 50 and/or a power impact element 51, the elas-
tomer 49 is used for shaking off and popping out the
material brought by the outer-layer material impact pro-
tection plate and/or the inner-layer material impact pro-
tection plate and/or other materials dropping into the pro-
tection plate stroke groove 48 by means of elastic defor-
mation, and is used for absorbing the impact counterforce
of the outer-layer material impact mechanism 40 and/or
the inner-layer material impact mechanism 39 by means
of elastic deformation.

[0268] The elastomer 49 can be arranged at the free
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end of the outer-layer material impact protection plate
and/or the free end of the inner-layer material impact pro-
tection plate.

[0269] The elastomer49 canbe arubber material elas-
tomer or a polyurethane material elastomer or a high mo-
lecular material elastomer or a metallic material elas-
tomer or a composite material elastomer, and the like.
[0270] The outer-layer material impact protection plate
and/or the inner-layer material impact protection plate
can be made from a metallic material or a high molecular
material or a polyester material or a rubber material or a
composite material, and the like.

[0271] The rest is the same as embodiment 13.

Embodiment 19

[0272] As shown in Fig. 28 and Fig. 29, in equipment
for converting rotary motion into reciprocating impact mo-
tion, an outer-layer material impact mechanism 40 in-
cludes a water spray device 52, wherein the water spray
device 52 is arranged on an outer-layer material impact
tooth seat 44, outer-layer material impact teeth 43 are
used for protecting the water spray device 52 from being
damaged resulting from that multiple layers of impact
shovels of the protection plate impact the material, the
water spray device 52 is used for spraying water to an
outer-layer material impact protection device 41 and an
inner-layer material impact protection device 42, in order
to prevent the material from being adhered to the outer-
layer material impact protection device 41 or prevent the
material from being adhered to the inner-layer material
impact protection device 42 or prevent the material from
being adhered in a protection plate stroke groove 48, the
water spray device 52 is provided with a water flow con-
troller, the water flow controller is used for controlling the
water flow direction and/or controlling the water flow po-
sition and/or controlling the water spray time, in order to
control the water flow to not enter an impact power box
38 and the inner-layer material impact protection device
42 and/or control the water flow to not enter the impact
power box 38 and the outer-layer material impact pro-
tection device 41.

[0273] Thewater spraydevice 52 canalso be arranged
on an inner-layer material impact mechanism 39 or the
impact power box 38.

[0274] The rest is the same as embodiment 13.

Embodiment 20

[0275] As shown in Fig. 30, Fig. 31, Fig. 32, Fig. 33
and Fig. 34, in equipment for converting rotary motion
into reciprocating impact motion, a reciprocating impact
part 5 includes a buffer break-off prevention mechanism
56, an impact head 1, an impact power source element
11 and the like, wherein the buffer break-off prevention
mechanism 56 includes a buffer reciprocating element
53, an elastomer 49, a buffer supporting element 54 and
the like, the elastomer 49 is arranged between the buffer
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supporting element 54 and the buffer reciprocating ele-
ment 53, the impact power source element 11 includes
a power impact element 51, the impact head 1 includes
an impact tooth seat, when the buffer reciprocating ele-
ment 53 is arranged on the power impact element 51,
the buffer supporting element 54 is correspondingly ar-
ranged on the impact tooth seat, when the buffer sup-
porting element 54 is arranged on the power impact el-
ement 51, the buffer reciprocating element 53 is corre-
spondingly arranged on the impact tooth seat, the buffer
reciprocating element 53 and the power impact element
51 are separated, the buffer reciprocating element 53
and the impact tooth seat are separated, the buffer sup-
porting element 54 and the power impact element 51 are
separated, the buffer supporting element 54 and the im-
pact tooth seat are separated, the buffer break-off pre-
vention mechanism 56 is arranged between the impact
head 1 and the power impact element 51, when the im-
pact head 1 is used for impacting a coal bed or a rock
stratum or cement concrete or bituminous concrete or
hardened mudstone, an impact counterforce is applied
to the buffer break-off prevention mechanism 56, the buff-
er reciprocating element 53 extrudes the elastomer 49,
and the elastomer 49 deforms to absorb and decompose
the impact counterforce.

[0276] A quantitative motion gap of the buffer recipro-
cating element 53 is arranged at the buckling site of the
buffer reciprocating element 53 and the buffer supporting
element 54, when an impact counteraction break-off
force of the impact head 1 is applied to the buffer break-
off prevention mechanism 56, the buffer reciprocating
element 53 swings between the buffer supporting ele-
ment 54 and the buffer reciprocating element 53, to pre-
vent the impact counteraction break-off force from break-
ing off the impact power source element 11.

[0277] The buffer break-off prevention mechanism 56
is provided with a buffer reciprocating guide structure,
wherein the buffer reciprocating guide structure is sepa-
rately connected with the buffer supporting element 54,
and the buffer reciprocating guide structure and the buffer
reciprocating element 53 are separated.

[0278] When the power impact element 51 is connect-
ed with the buffer supporting element 54, the impact head
1 is correspondingly connected with the buffer recipro-
cating element 53.

[0279] The buffer reciprocating element 53 and the
power impact element 51 can be separately connected
or are integrated, the buffer reciprocating element53 and
the impact tooth seat can also be separately connected
or are integrated, the buffer supporting element 54 and
the power impact element 51 are separately connected
or are integrated, the buffer supporting element 54 and
the impact tooth seat are separately connected or are
integrated, the buffer break-off prevention mechanism
56 can be arranged on the power impact element 51 or
the buffer break-off prevention mechanism 56 can also
be arranged on the impact tooth seat.

[0280] The bufferreciprocatingelement53isarodtype
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buffer reciprocating element, the buffer reciprocating
guide structure is a cylindrical buffer reciprocating guide
structure, the buffer supporting element 54 is a cylindrical
buffer supporting element, the elastomer 49 is a disk
spring 57, the impact power source element 11 is amotor,
and the buffer break-off prevention mechanism 56 is a
bidirectional buffer break-off prevention mechanism 62.
[0281] The buffer reciprocating element 53 can also
be a cylindrical buffer reciprocating element or a frame-
shaped buffer reciprocating elementor a U-shaped buffer
reciprocating element or a multi-prismatic buffer recipro-
cating element or a plate type buffer reciprocating ele-
ment or a thread adjustment type buffer reciprocating
element or a neck buffer reciprocating element or a buffer
reciprocating element of a baffle 59 or a hinge hole buffer
reciprocating element or a pin shaft buffer reciprocating
element or a hook buffer reciprocating element or a com-
bination of multiple shapes, and the like.

[0282] The buffer break-off prevention mechanism 56
is provided with a buffer reciprocating guide structure,
wherein the buffer reciprocating guide structure and the
buffer supporting element 54 are separated or separately
connected or integrated, or the buffer reciprocating guide
structure and the buffer reciprocating element 53 are sep-
arately connected or integrated.

[0283] The buffer reciprocating guide structure can al-
so be a plate type buffer reciprocating guide structure or
a triangular buffer reciprocating guide structure or a
quadrangular buffer reciprocating guide structure or a
polygonal buffer reciprocating guide structure or a co-
lumnar buffer reciprocating guide structure or a rod type
buffer reciprocating guide structure or a push-pull type
buffer reciprocating guider or a sleeve rod type buffer
reciprocating guider or a buffer reciprocating guider of
the elastomer 49, and the like.

[0284] The buffer supporting element 54 can also be
a rod type buffer supporting element or a frame-shaped
buffer supporting element or a U-shaped buffer support-
ing element or a multi-prismatic buffer supporting ele-
mentor a plate type buffer supporting element or a thread
adjustment type buffer supporting element or a neck buff-
er supporting element or a buffer supporting element of
the baffle 59 or a hinge hole buffer supporting element
or a pin shaft buffer supporting element 54 or a hook
buffer supporting element or a clamping sleeve buffer
supporting element or a combination of multiple shapes,
and the like.

[0285] When the power impact element 51 is connect-
ed with the buffer reciprocating element 53, the impact
head 1 is correspondingly connected with the buffer sup-
porting element 54.

[0286] The impact power source element 11 can also
be a hydraulic motor or a pneumatic motor or a magnetic
power or hydraulic impact power source element 11 or
an air pressure impact power source element 11, and
the like.

[0287] The buffer reciprocating element 53 or the buff-
er supporting element 54 is made from a high-strength
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wear-resistant material, the high-strength wear-resistant
material is a hard alloy or wear-resistant plastic or wear-
resistant steel or wear-resistant rubber or wear-resistant
ceramic or a self-lubricating wear-resistant material or a
composite wear-resistant material, and the like, a lubri-
cant is arranged on the buffer reciprocating element 53
or the buffer supporting element 54, or the buffer recip-
rocating element 53 is a self-lubricating material, or the
buffer supporting element54 is a self-lubricating material,
and the like.

[0288] As shown in Fig. 32, Fig. 33 and Fig. 34, the
elastomer 49 is of an elastic rubber structure.

Embodiment 21

[0289] As shown in Fig. 35, Fig. 36 and Fig. 37, in
equipment for converting rotary motion into reciprocating
impact motion, a buffer break-off prevention mechanism
56 includes a buffer reciprocating element 53, an elas-
tomer 49, a buffer supporting element 54 and a buffer
adjusting element 84, wherein the elastomer 49 is ar-
ranged between the buffer adjusting element 84 and the
buffer reciprocating element 53, the buffer supporting el-
ement 54 is in threaded connection with the buffer ad-
justing element 84, when an impact head 1 is used for
impacting the coal bed or the rock stratum or the cement
concrete or the bituminous concrete or the hardened
mudstone, animpact counterforce is applied to the buffer
break-off prevention mechanism 56, the buffer recipro-
cating element 53 extrudes the elastomer 49, and the
elastomer 49 deforms in the buffer adjusting element 84
toabsorb and decompose the impact counterforce, a pre-
tightening force adjusting structure used for adjusting the
relative position of the buffer adjusting element 84 and
the buffer supporting element 54 is arranged between
the buffer adjusting element 84 and the buffer supporting
element 54, the pre-tightening force adjusting structure
is used for adjusting the relative position of the buffer
adjusting element 84 and the buffer supporting element
54 and pressing or loosening the fatigue deformed elas-
tomer 49, and the pre-tightening force adjusting structure
is a thread pre-tightening force adjusting structure 85.

[0290] A buffer anti-drop limiting structure includes an
anti-drop limiting structure of the buffer reciprocating el-
ement and/or an anti-drop limiting structure of the buffer
supporting element, wherein the anti-drop limiting struc-
ture of the buffer supporting element and the buffer sup-
porting element 54 are separated, the anti-drop limiting
structure of the buffer reciprocating element and the buff-
er reciprocating element 53 are integrated, the buffer an-
ti-drop limiting structure is used for preventing the sepa-
ration of the buffer reciprocating element 53 and the buff-
er supporting element 54 or preventing the separation of
the buffer reciprocating element 53 and the impact tooth
seat or preventing the separation of the elastomer 49 and
the buffer reciprocating element 53 or preventing the sep-
aration of the elastomer 49 and the buffer supporting el-
ement 54 or preventing the separation of the elastomer
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49 and the impact tooth seat.

[0291] The anti-drop limiting structure of the buffer sup-
porting element 54 and the buffer reciprocating element
54 can also be separately connected or are integrated,
and the anti-drop limiting structure of the buffer recipro-
cating element and the buffer reciprocating element 53
can also be separated or separately connected.

[0292] An anti-drop limiting structure 58 of the recipro-
cating element can also be a limiting platform 25 or a
limiting pin or a limiting hole or a limiting groove or a
limiting bolt or a limiting neck or a limiting guide post or
a limiting shaft or a limiting plate or a limiting ring or a
limiting snap spring or a limiting hook or a limiting thread
or a clamping sleeve or combined limiting, and the like.
[0293] The pre-tightening force adjusting structure can
also be alocking pin pre-tightening force adjusting struc-
ture or a clamping pin pre-tightening force adjusting
structure or a catching groove pre-tightening force ad-
justing structure or a snap spring pre-tightening force ad-
justing structure or a hanging gear pre-tightening force
adjusting structure, and the like.

[0294] An anti-drop limiting structure 55 of the support-
ing element and the buffer supporting element 54 can
also be separated or separately connected, and the anti-
drop limiting structure 58 of the reciprocating element
and the buffer reciprocating element 53 can also be sep-
arated or separately connected.

[0295] The buffer supporting element 54 can also be
movably connected with the buffer adjusting element 84
through a locking pin or a catching groove or a hanging
gear.
[0296] The rest is the same as embodiment 20.
Embodiment 22

[0297] As shown in Fig. 38 and Fig. 39, in equipment
for converting rotary motion into reciprocating impact mo-
tion, a bidirectional buffer break-off prevention mecha-
nism 62 includes a buffer supporting element 54 and a
buffer reciprocating element 53, wherein an elastomer
blocking element is arranged on the buffer reciprocating
element 53, elastomers 49 are arranged at both sides of
the elastomer blocking element, a counterforce generat-
ed by a power impact element 51 when driving an impact
head 1 to bidirectionally impact respectively acts on the
elastomers 49 at the two sides of the elastomer blocking
element, and the elastomers 49 at the two sides of the
elastomer blocking element bidirectionally buffer, the
elastomer blocking element is a cambered head column,
a bulb of the buffer supporting element 54 or a cambered
surface 88 of the buffer supporting element is arranged
at the position of the buffer supporting element 54 at the
joint site of the buffer supporting element 54 and the buff-
er reciprocating element 53, when the impact counterac-
tion break-off force of the impact head 1 is applied to a
buffer break-off prevention mechanism 56 to buffer the
swing of the buffer reciprocating element 53 between the
buffer supporting element 54 and the buffer reciprocating
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element 53, the bulb of the buffer supporting element 54
or the cambered surface 88 of the buffer supporting el-
ement generates no break-off damage to the buffer re-
ciprocating element 53 and/or the buffer supporting ele-
ment 54.

[0298] The elastomer blocking element can also be a
lug boss or a blocking column or a baffle 59 or a bulb
column or a bulb plate or a cambered convex edge or a
cambered edge plate or a baffle 59, and the like, wherein
when the impact counteraction break-off force of the im-
pact head 1 is applied to the buffer break-off prevention
mechanism 56 to buffer the swing of the buffer recipro-
cating element 53 between the buffer supporting element
54 and the buffer reciprocating element 53, the bulb col-
umn or the bulb plate or the cambered convex edge or
the cambered edge plate or the cambered head column
and the like of the elastomer blocking element generates
no break-off damage to the buffer reciprocating element
53 and/or the buffer supporting element 54.

[0299] The elastomer 49 can be serially connected to
the buffer reciprocating element 53, the buffer supporting
element 54 includes a front end guide element 60, a rear
end guide element 61 and the like, the buffer reciprocat-
ing element 53 is arranged on the front end guide element
60 and/or the rear end guide element 61, and the front
end guide element 60 and/or the rear end guide element
61 is used for enlarging the correction distance and/or
force of the buffer reciprocating element 53.

[0300] The elastomer 49 can be not serially connected
to the buffer reciprocating element 53 and is arranged
between the buffer supporting element 54 and the buffer
reciprocating element 53. The rest is the same as em-
bodiment 20.

Embodiment 23

[0301] AsshowninFig. 40, in equipmentforconverting
rotary motion into reciprocating impact motion, a power
impact element 51 and a buffer reciprocating element 53
are of an integrated structure, and the power impact el-
ement 51 and a buffer reciprocating element 53 are of a
hinge shaft connecting structure.

[0302] The restis the same as embodiment 22.

Embodiment 24

[0303] AsshowninFig.41,inequipmentforconverting
rotary motion into reciprocating impact motion, when an
elastomer 49 is a spring 66, the structure of a buffer
break-off prevention mechanism 56 is as follows: the
spring 66 is arranged between a buffer reciprocating el-
ement 53 and a buffer supporting element 54, a baffle
59 is arranged on the buffer reciprocating element 53,
and the baffle 59 and the buffer reciprocating element 53
are of an integrated structure.

[0304] The restis the same as embodiment 20.
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Embodiment 25

[0305] As shown in Fig. 42 and Fig. 43, in equipment
for converting rotary motion into reciprocating impact mo-
tion, the schematic diagram of a structure when an elas-
tomer 49 is elastic polyester 67 is shown, a buffer sup-
porting element 54 can be used for performing a dual
function of guiding and limiting a buffer reciprocating el-
ement 53.

[0306] As shown in Fig. 43, an element of the elastic
polyester 67 is located between a reciprocating element
limiting structure and the buffer supporting element 54,
and the reciprocating element limiting structure is used
for limiting the motion of the element of the elastic poly-
ester 67. The elastomer 49 can also be a steel plate of
a spring 66 or a disk spring 57 or elastic nylon or elastic
corrugated steel orasac oran airbag or an elastic granule
or a polymeric elastomer or a composite material elas-
tomer or an air pressure or a hydraulic pressure or a
pneumatic spring 66 or a hydraulic spring, and the like.
[0307] The restis the same as embodiment 20.

Embodiment 26

[0308] AsshowninFig. 44 to Fig. 46, in equipment for
converting rotary motion into reciprocating impact mo-
tion, the reciprocating impact motion equipment includes
amachine body 4, awalking part 7, areciprocatingimpact
part 5 and the like, wherein the reciprocating impact part
5 includes a guide mechanism 68, an impact driving
mechanism 2 and the like, the guide mechanism 68 and
the impact driving mechanism 2 are separated, the guide
mechanism 68 includes an impact guide element 50, a
guide rolling body 86, a guide supporting element 83 and
the like, the guide rolling body 86 is arranged between
the guide supporting element 83 and the impact guide
element 50, an impact head 1 is arranged at one end of
the impact guide element 50 and a counterweight ele-
ment 94 used for preventing the impact head 1 from
breaking off the guide mechanism 68, the impact driving
mechanism 2 and/or the machine body 4 and the like due
to unbalanced gravity is arranged at the other end there-
of, the impact head 1 is connected with the impact guide
element 50, the impact driving mechanism 2 includes a
power impact element 51 and the like, the power impact
element 51 is used for driving the impact guide element
50 to reciprocate, the impact guide element 50 is used
for driving the impact head 1 to impact a coal bed or a
rock stratum or cement concrete or bituminous concrete
or hardened mudstone to blank a material, the power
impact element 51 and the impact guide element 50 are
separated, the machine body 4 includes a frame 125 and
the like, no lifting mechanism 96 is arranged on the ma-
chine body 4, the reciprocating impact part 5 is arranged
on the frame 125, and the walking part 7 is arranged at
the lower part of the machine body 4 and is used for
driving the machine body 4 to walk.

[0309] The guide rolling body 86 or the guide support-
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ing element 83 or the impact guide element 50 or a power
rolling body 71 or the power impact element 51 is made
from a high-strength wear-resistant material, and the
high-strength wear-resistant material is a hard alloy or
wear-resistant plastic or wear-resistant steel or wear-re-
sistant rubber or wear-resistant ceramic or a self-lubri-
cating wear-resistant material, and the like.

[0310] Theimpacthead 1 can also be arranged at only
one end of the impact guide element 50.

[0311] The power impact element 51 and the impact
guide element 50 can also be connected or integrated.
[0312] The impact head 1 and the impact guide ele-
ment 50 can also be integrated.

[0313] The machine body 4 can also be provided with
the lifting mechanism 96 and the like, and the lifting mech-
anism 96 is arranged on the frame 125.

[0314] The equipment is compact and simple in inte-
gral structure and is convenient to use and operate, drill-
ing and milling type blanking is changed into impact
blanking, thereby basically eliminating the break-off of a
lateral force to the reciprocating impact part 5, greatly
reducing the damage to the components, improving the
production efficiency and reducing the material con-
sumption, and rolling friction is used for greatly reducing
the friction loss, thus saving the power source;
compared with the existing drilling and milling type head-
ing machine, the equipment is not used for completely
crushing the material, so that the rate of lump materials
is high, the power consumption is small, the dust is little
and the working environment is good and the use value
and economic value of the material are improved;

the impact heads 1 are arranged at the two sides of the
front part of the lifting mechanism 96 to impact in a re-
ciprocating manner, thereby being conductive to convert-
ing the impact counterforce generated by the impact of
the impact head 1 at one side into the impact power of
theimpacthead 1 at the other side, and the impact power
and/or the impact counterforce is reasonably utilized to
greatly reduce the kinetic energy consumption;

the working manner of the impact head 1 is linear recip-
rocating impact, compared with the drilling and milling
type and milling and cutting type, the break-off degree of
the impact teeth is greatly decreased, so that the service
life of the impact teeth is greatly prolonged, the change
frequency of the impact teeth is reduced, the dissipation
of the vulnerable parts of the equipment is reduced and
the working efficiency is improved;

the impact guide element 50 is supported by using the
guide rolling body 86 in the equipment, thereby greatly
reducing the damage of the reciprocating impact friction
to the impact guide element 50 and reducing the kinetic
energy consumption;

the counterweight is arranged at the other end of the
impact head 1 to ensure the gravity balance during im-
pact, reduce the break-off of the impact guide element
50 during impact caused by unbalanced gravity at the
two ends and improve the stability of the equipment.
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Embodiment 27

[0315] AsshowninFig.47,inequipmentfor converting
rotary motion into reciprocating impact motion, the recip-
rocating impact motion equipment includes a machine
body 4, a walking part 7, a reciprocating impact part 5
and the like, wherein the reciprocating impact part 5 in-
cludes a guide mechanism 68, an impact driving mech-
anism 2 and the like, the guide mechanism 68 and the
impact driving mechanism 2 are integrated, the guide
mechanism 68 includes an impact guide element 50, a
guide rolling body 86, a guide supporting element 83 and
the like, the guide rolling body 86 is arranged between
the guide supporting element 83 and the impact guide
element 50, an impact head 1 is integrated with the im-
pact guide element 50, the impact driving mechanism 2
includes a power impact element 51 and the like, the
power impact element 51 is used for driving the impact
guide element 50 to reciprocate, the impact guide ele-
ment 50 is used for driving the impact head 1 to impact
a coal bed or a rock stratum or cement concrete or bitu-
minous concrete or hardened mudstone to blank a ma-
terial, the power impact element 51 and the impact guide
element 50 are integrated, the machine body 4 includes
a frame 125 and the like, a lifting mechanism 96 and the
like is arranged on the machine body 4, the reciprocating
impact part 5 is arranged on the lifting mechanism 96,
the lifting mechanism 96 is arranged on the frame 125,
and the walking part 7 is arranged at the lower part of
the machine body 4 and is used for driving the machine
body 4 to walk.

[0316] The guide rolling body 86 or the guide support-
ing element 83 or the impact guide element 50 or a power
rolling body 71 or the power impact element 51 is made
from a high-strength wear-resistant material, and the
high-strength wear-resistant material is a hard alloy or
wear-resistant plastic or wear-resistant steel or wear-re-
sistant rubber or wear-resistant ceramic or a self-lubri-
cating wear-resistant material, and the like.

[0317] The reciprocating impact part 5 includes a rock-
er arm 6, the machine body 4 includes a rotary disk 3,
the rocker arm 6 is arranged on the rotary disk 3, the
rotary disk 3 is used for driving the rocker arm 6 to rotate
at the front part of the machine body 4, the reciprocating
impact part5includes alifting oil cylinder 100 of the rocker
arm 6, one end of the lifting oil cylinder 100 of the rocker
arm 6 is fixed on the rotary disk 3, the other end thereof
is connected with the rocker arm 6, and the lifting oil cyl-
inder 100 of the rocker arm 6 is used for driving the rocker
arm 6 to move up and down.

[0318] The machine body 4 further includes a shovel
plate 108 and the like, wherein a star wheel pusher dog
or a crab claw pusher dog and the like is arranged on the
shovel plate 108, a conveyor 109 is arranged at the mid-
dle part of the machine body 4, the conveyor 109 includes
a scraper conveyer, a belt 130 conveyor, a shell belt con-
veyor and the like, the shovel plate 108 is used for col-
lecting the material dug by the reciprocating impact part
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5 to the conveyor 109, and the conveyor 109 is used for
conveying the material to the rear of the machine body 4.
[0319] The machine body 4 further includes a control
device, a cable towing device, a spray device, a water
spray device 52 or a cooling device and the like.

[0320] Inorderto achieve a better use effect, avoid the
generation of overlarge lump materials and guide the ma-
terial to flow to a proper position, the frame 125 or the
lifting mechanism 96 includes a crushing device 101 or
a material guider 102 and the like, and the machine body
4 advances and/or retreats for coal mining.

[0321] The equipment is compact and simple in inte-
gral structure and is convenient to use and operate, drill-
ing and milling type blanking is changed into impact
blanking, thereby basically eliminating the break-off of a
lateral force to the reciprocating impact part 5, greatly
reducing the damage to the components, improving the
production efficiency and reducing the material con-
sumption, and the rolling friction or the suspension friction
is used for greatly reducing the friction loss and saving
the power source;

compared with the existing drilling and milling type head-
ing machine, the equipment is not used for completely
crushing the material, so that the rate of lump materials
is high, the power consumption is small, the dust is little
and the working environment is good and the use value
and economic value of the material are improved;

the impact heads 1 are arranged at the two sides of the
front part of the lifting mechanism 96 to impact in a re-
ciprocating manner, thereby being conductive to convert-
ing the impact counterforce generated by the impact of
the impact head 1 at one side into the impact power of
theimpacthead 1 at the other side, and the impact power
and/or the impact counterforce is reasonably utilized to
greatly reduce the kinetic energy consumption;

the working manner of the impact head 1 is linear recip-
rocating impact, compared with the drilling and milling
type, the break-off degree of the impact teeth is greatly
decreased, so that the service life of the impact teeth is
greatly prolonged, the change frequency of the impact
teeth is reduced, the dissipation of the vulnerable parts
of the equipment is reduced and the working efficiency
is improved; and

the impact guide element 50 is supported by using the
guide rolling body 86 in the equipment, thereby greatly
reducing the damage of the reciprocating impact friction
to the impact guide element 50 and reducing the kinetic
energy consumption.

[0322] The restis the same as embodiment 1.

Embodiment 28

[0323] As shown in Fig. 48 and Fig. 49, equipment for
converting rotary motion into reciprocating impact mo-
tion, including a machine body 4, a walking part 7, a lifting
mechanism 96, a reciprocating impact part 5 and the like,
wherein the reciprocating impact part 5 includes a guide
mechanism 68, an impact driving mechanism 2 and the
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like, the impact driving mechanism 2 includes a crank
impact driving mechanism 73 and the like, the crank im-
pact driving mechanism 73 includes a power impact el-
ement 51 and the like, the guide mechanism 68 includes
a guide supporting element 83, an impact guide element
50, a guide rolling body

[0324] 86 and the like, the guide rolling body 86 is ar-
ranged between the guide supporting element 83 and
the impact guide element 50, an impact head 1 is ar-
ranged at one end of the impact guide element 50 and a
counterweight element 94 used for preventing the impact
head 1 from breaking off the guide mechanism 68, the
impact driving mechanism 2, the lifting mechanism 96
and/or the machine body 4 and the like due to unbalanced
gravity is arranged at the other end thereof, the power
impact element 51 and the impact head 1 are connected
or separated, the guide mechanism 68 and the crank
impact driving mechanism 73 and the like are coopera-
tively arranged on the lifting mechanism 96, the lifting
mechanism 96 is arranged on the machine body 4, the
walking part 7 and the like is arranged at the lower part
of the machine body 4, the guide rolling body 86, the
guide supporting element 83 and the impact guide ele-
ment 50 are in close fit to enable the guide rolling body
86 to support the impact guide element 50 to reciprocate
through rolling friction, the impact direction of the impact
guide element 50 is controlled through rolling friction, in
order to avoid the damage to the impact guide element
50 resulting from sliding friction, the impact guide element
50 is used for supporting the impact head 1 to reciprocate
through rolling friction, the power impact element 51 is
used for driving the impact head 1 to impact, the coun-
teraction break-off force of the impact head 1 for impact-
ing a coal bed or a rock stratum or cement concrete or
bituminous concrete or hardened mudstone is applied to
the guide mechanism 68, the guide mechanism 68 is
used for correcting the impact direction of the impact
head 1, and the walking part 7 is used for driving the
machine body 4 to walk to achieve continuous digging
by reciprocating impact.

[0325] The guide mechanism 68 and the impactdriving
mechanism 2 can also be integrated;

the impact head 1 can be arranged at only one end of
the impact guide element 50;

the impact head 1 and the impact guide element 50 can
also be integrated.

[0326] The impact guide element 50 is supported by
using the guide rolling body 86 in the equipment, thereby
greatly reducing the damage of the reciprocating impact
friction to the impact guide element 50 and reducing the
kinetic energy consumption; the guide supporting ele-
ment 83, the impact guide element 50 and the guide roll-
ing body 86 cooperate to ensure the rolling guide to the
impact guide element 50, change the structure that the
guide rolling body 86 only performs a rolling friction but
performs no guide function, and greatly reduce the loss
of energy necessary for correcting the sliding friction of
the impact guide element 50 and/or damage to the equip-
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ment.
[0327] The restis the same as embodiment 27.
Embodiment 29

[0328] AsshowninFig. 50, inequipmentforconverting
rotary motion into reciprocating impact motion, the guide
mechanism 68 includes a guide supporting element 83,
an impact guide element 50 and the like, wherein an im-
pact head 1 is arranged at one end of the impact guide
element 50 and a counterweight element 94 is arranged
at the other end thereof, the guide mechanism 68 further
includes a guide segment 82 and the like, the guide seg-
ment 82 is arranged on the impact guide element 50, the
weights of the two ends except the segment overlapped
with the impact guide element 50 of the guide segment
82 are equal or basically equal, the guide segment 82
andthe impactguide element 50 are integrated, the guide
segment 82 is arranged on the guide supporting element
83, when moving, the guide segment 82 is always located
on the guide supporting element 83 to keep the gravity
balance of the two ends of the impact guide element 50
in a static or motion state, the guide supporting element
83 and the impact guide element 50 are in close fit to
support the impact guide element 50 to reciprocate, a
power impact element 51 is used for driving the impact
head 1 or the impact guide element 50 to reciprocate,
the power impact element 51 and the impact guide ele-
ment 50 are separated, the impact head 1 is supported
by the impact guide element 50 to reciprocate, the impact
head 1 is used forimpacting a coal bed or a rock stratum
or cement concrete or bituminous concrete or hardened
mudstone to blank a material.

[0329] The guide segment 82 and the impact guide
element 50 can also be separately connected. The power
impact element 51 and the impact guide element 50 can
also be of a connected structure or are integrated.
[0330] By adopting the structure, the gravity balance
of the impact head 1, the impact guide element 50 and
the like in motion can be maintained, the impact on the
guide mechanism 68 caused by unbalance is reduced,
the operation stability is improved and the noise is re-
duced.
[0331] The restis the same as embodiment 27.
Embodiment 30

[0332] AsshowninFig.51,inequipmentforconverting
rotary motion into reciprocating impact motion, the guide
segment 82 and the impact guide element 50 are sepa-
rately connected, the guide segment 82 is arranged on
the guide supporting element 83, when moving, the guide
segment 82 is always located on the guide supporting
element 83 to keep the gravity balance of the two ends
of the impact guide element 50 in a static or motion state.
[0333] The restis the same as embodiment 27.
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Embodiment 31

[0334] As shown in Fig. 52 and Fig. 53, equipment for
converting rotary motion into reciprocating impact mo-
tion, includes a machine body 4, a lifting mechanism 96,
a walking part 7, a reciprocating impact part 5 and the
like, wherein the reciprocating impact part 5 includes an
impact driving mechanism 2, a guide mechanism 68 and
the like, the impact driving mechanism 2 includes a crank
impact driving mechanism 73 and the like, the crank im-
pact driving mechanism 73 includes a power impact el-
ement 51 and the like, the reciprocating impact part 5
includes an impact power box 38 or a supporting frame
95 and the like, a guide limiting structure 97 and the like
is arranged on the impact power box 38 or the supporting
frame 95, the guide limiting structure 97 is used for lim-
iting an impact guide element 50 to linearly reciprocate,
the impact guide element 50 is used for supporting an
impact head 1 to reciprocate through rolling friction, the
power impact element 51 is used for driving the impact
head 1 to impact, and the counteraction break-off force
generated by the impact head 1 for impacting a coal bed
or a rock stratum or cement concrete or bituminous con-
crete orhardened mudstoneis applied to the guide mech-
anism 68.

[0335] The impact power box 38 is entirely sealed or
partially sealed, the impact power box 38 or the support-
ing frame 95 includes a sealing element 47 and the like,
the sealing element 47 is arranged at the movable con-
necting site of the impact driving mechanism 2 or the
guide mechanism 68 and the impact power box 38, or
the sealing element 47 is arranged at the movable con-
necting site of the impact driving mechanism 2 or the
guide mechanism 68 and the supporting frame 95.
[0336] An impact element protection cover 107 is ar-
ranged at the joint site of the power impact element 51
and the impact head 1, or a guide element protection
cover 107 is arranged at the joint site of the impact guide
element 50 and the impact head 1, the power impact
element 51 and the impact head 1 are connected or sep-
arated, the impact guide element 50 and the impact head
1 are connected or integrated, and the sealing element
47 is arranged on the impact element protection cover
107 or between the guide element protection cover 107
and the impact power box 38.

[0337] The sealing element 47 is arranged between
the impact guide element 50 and a guide supporting el-
ement 83 or between the power impact element 51 and
apower supporting element 74, the impact guide element
50 and the power impact element 51 are separated or
integrated, and the guide supporting element 83 and the
power supporting element 74 are separated or integrat-
ed.

[0338] The sealing element 47 includes a sealing cav-
ity or a sealing piece or a sealing plug or a sealing pad
or an O-shaped ring or a sliding ring or an elastomer 49
or a retainer ring or a supporting ring or a sealing ring or
a starlike ring or a pressing ring or a V-shaped body or
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a U-shaped body or a frame-shaped ring or a groove-
shaped element or a pressure spring or an opening seal-
ing ring or a sealing strip or a sealing plate or a sealing
block, and the like.

[0339] The sealing element 47 is made from a rubber
material or a polyurethane material or a nylon material
or a plastic material or a metallic material or a composite
material, and the like.

[0340] The guide mechanism 68 is provided with a lim-
iting structure of a guide rolling body 86, and the like, so
that the safety and reliability of the equipment are im-
proved.

[0341] Theimpact powerbox 38 is simple, reasonable,
exquisite and compact in structure, small in volume, light
in weight, relatively smallin abrasion, perfectin functions
and strong in break-off force and/or impact counterforce
resistance.

[0342] The restis the same as embodiment 27.

Embodiment 32

[0343] As shown in Fig. 54, Fig. 55, Fig. 56 and Fig.
57, equipment for converting rotary motion into recipro-
cating impact motion, includes a machine body 4, a lifting
mechanism 96, a walking part 7, a reciprocating impact
part 5 and the like, wherein the reciprocating impact part
5includes animpactdriving mechanism 2, a guide mech-
anism 68 and the like, the impact driving mechanism 2
includes a power supporting element 74, a power impact
element 51 and the like, the guide mechanism 68 in-
cludes a guide supporting element 83, an impact guide
element 50, a guide rolling body 86 and the like, the guide
rolling body 86 includes a roller 72 and the like, the roller
72 is arranged between the guide supporting element 83
and the impact guide element 50, the roller 72 includes
a roller shaft 87 and the like, the roller shaft 87 is fixed
on the impact guide element 50, the roller 72 rolls by
leaning against the impact guide element 50 to prevent
the joint friction of the guide supporting element 83 and
the impact guide element 50.

[0344] Therollershaft87 can also be fixed onthe guide
supporting element 83, and the roller 72 rolls by leaning
against the impact guide element 50.

[0345] The roller 72 can also be arranged between the
power supporting element 74 and the power impact ele-
ment 51, when the roller shaft 87 is fixed on the power
impact element 51, the roller 72 rolls by leaning against
the power supporting element 74, and when the roller
shaft 87 is fixed on the power supporting element 74, the
roller 72 rolls by leaning against the power impact ele-
ment 51.

[0346] In the equipment, the roller 72 is arranged be-
tween the guide supporting element 83 and the impact
guide element 50, the roller 72 is used for ensuring rolling
friction of the impact guide element 50, to reduce the
abrasion of the guide mechanism 68, prolong the service
life and ensure low failure rate and little maintenance,
the rolling friction is used for guaranteeing high recipro-
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cating motion speed and high efficiency. Meanwhile, the
use of theroller 72 is more clean and environment-friend-
ly, and no hazardous substance or harmful gas and the
like is generated due to overlarge sliding friction, so the
quality of the working environment can be improved.
[0347] The rest is the same as embodiment 27.

Embodiment 33

[0348] AsshowninFig.58,inequipmentfor converting
rotary motion into reciprocating impact motion, a roller
72 includes a roller shaft 87 and the like, wherein the
roller shaft 87 is fixed on a power supporting element 74,
the roller 72 rolls by leaning against a power impact el-
ement 51, the surface of the roller 72 is processed to a
V-shaped groove, the shape of the contact surface of the
power impact element 51 and the roller 72 is buckled with
the shape of the surface of the roller 72 to prevent the
joint friction of the power impact element 51 and the pow-
er supporting element 74, so as to reduce the abrasion
of an impact driving mechanism 2. The roller 72 can also
be arranged between a guide supporting element 83 and
an impact guide element 50, when the roller shaft 87 is
fixed on the guide supporting element 83, the roller 72
rolls by leaning against the impact guide element 50, and
when the roller shaft 87 is fixed on the impact guide el-
ement 50, the roller 72 rolls by leaning against the guide
supporting element 83.

[0349] Theroller shaft 87 can also be fixed on the pow-
er impact element 51, and the roller 72 rolls by leaning
against the power supporting element 74.

[0350] The surface of the roller 72 can be processed
to a projection, a depression and the like.

[0351] In the equipment, the roller 72 is arranged be-
tween the guide supporting element 83 and the impact
guide element 50, the roller 72 is used for ensuring rolling
friction of the impact guide element 50, to reduce the
abrasion of the guide mechanism 68, prolong the service
life and ensure low failure rate and little maintenance,
the rolling friction is used for guaranteeing high recipro-
cating motion speed and high efficiency. Meanwhile, the
use of theroller 72 is more clean and environment-friend-
ly, and no hazardous substance or harmful gas and the
like is generated due to overlarge sliding friction, so the
quality of the working environment can be improved.
[0352] The rest is the same as embodiment 32.

Embodiment 34

[0353] AsshowninFig.59,inequipmentfor converting
rotary motion into reciprocating impact motion, a roller
72 includes a roller shaft 87 and the like, wherein the
roller shaft 87 is fixed on an impact guide element 50,
the roller 72 rolls by leaning against a guide supporting
element 83 to prevent the joint friction of the guide sup-
porting element 83 and the impact guide element 50, the
surface of the roller 72 is processed to a curve shape,
the shape of the contact surface of the guide supporting
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element 83 and the roller 72 is buckled with the shape
of the surface of the roller 72, and the roller 72, the guide
supporting element 83 and the impact guide element 50
are in close fit to control the motion of the impact guide
element 50 and a power impact element 51 as linear
reciprocating motion.

[0354] The roller 72 can also be arranged between a
power supporting element 74 and the power impact ele-
ment 51.

[0355] The surface of the roller 72 can be processed
to a projection, a V-shaped groove or a depression and
the like.
[0356] The restis the same as embodiment 32.
Embodiment 35

[0357] As shown in Fig. 60 and Fig. 61, in equipment
for converting rotary motion into reciprocatingimpact mo-
tion, an impact driving mechanism 2 includes a crank
impact driving mechanism 73 and the like, wherein the
crank impact driving mechanism 73 includes a power im-
pact element 51 and the like, a guide mechanism 68 in-
cludes a guide rolling body 86, a guide supporting ele-
ment 83, an impact guide element 50 and the like, the
guide rolling body 86 is arranged between the guide sup-
porting element 83 and the impact guide element 50, an
impact head 1 is arranged on the impact guide element
50, the power impact element 51 and the impact head 1
are connected or separated, the guide supporting ele-
ment 83 is arranged to be an inner body 149, the impact
guide element 50 is arranged to be an outer sleeve 145,
the guide rolling body 86 is arranged between the outer
sleeve 145 and the inner body 149, the outer sleeve 145,
the inner body 149 and the guide rolling body 86 are in
close fittorelatively reciprocate through the rolling friction
of the guide rolling body 86, the guide supporting element
83 is used for supporting the guide rolling body 86 and/or
the reciprocating outer sleeve 145, the impact head 1
and the reciprocating outer sleeve 145 are integrated or
connected, the impact head 1 is supported by the recip-
rocating outer sleeve 145 to reciprocate through rolling
friction, the power impact element 51 is used for driving
the impact head 1 to impact, the counteraction break-off
force of the impact head 1 for impacting a coal bed or a
rock stratum or cement concrete or bituminous concrete
or hardened mudstone is applied to the guide mechanism
68, to prevent the crank impact driving mechanism 73
from being damaged by the impact counteraction break-
off force, the guide mechanism 68 is used for correcting
the impact direction of the impact head 1 to ensure that
the next impact action of the impact head 1 is applied to
an object to be dug, and a walking part 7 is used for
driving a machine body 4 to walk to achieve continuous
digging by reciprocating impact.

[0358] The guide supporting element 83 can also be
arranged to be the outer sleeve 145, at this time, the
impact guide element 50 can be arranged to be the inner
body 149.
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[0359] Compared with a rotating bearing 161 and/or
other rolling friction devices, the guide rolling body 86 is
arranged between the outer sleeve 145 and the inner
body 149, to enable the device to have a guide function
when achieving rolling friction reciprocating motion, the
guide rolling body 86 has the guide function when per-
forming a rolling friction function, in order to reduce the
friction resistance in the operation of the reciprocating
impact part 5 when sliding friction is used as support, and
the guide rolling body 86 is used for greatly improving
the function of absorbing the impact counterforce and
has a good guide effect.

[0360] The restis the same as embodiment 27.

Embodiment 36

[0361] AsshowninFig.62,inequipmentfor converting
rotary motion into reciprocating impact motion, animpact
driving mechanism 2 includes a crank impact driving
mechanism 73, wherein the crank impact driving mech-
anism 73 includes a power impact element 51 and the
like, a guide mechanism 68 includes a guide rolling body
86, a guide supporting element 83, an impact guide ele-
ment50 and the like, the guide rolling body 86 is arranged
between the guide supporting element 83 and the impact
guide element 50, an impact head 1 and the like is ar-
ranged on the impact guide element 50, the powerimpact
element 51 and the impact head 1 are connected or sep-
arated, the guide supporting element 83 is arranged to
be an outer sleeve 145, the impact guide element 50 is
arranged to be an inner body 149, the guide rolling body
86 is arranged between the outer sleeve 145 and the
inner body 149, the outer sleeve 145, the inner body 149
and the guide rolling body 86 are in close fit to relatively
reciprocate through the rolling friction of the guide rolling
body 86, the guide supporting element 83 is used for
supporting the guide rolling body 86 and/or the recipro-
cating inner body 149, the impact head 1 and the recip-
rocating inner body 149 are integrated or connected, the
impact head 1 is supported by the reciprocating inner
body 149 to reciprocate through rolling friction, the power
impact element 51 is used for driving the impact head 1
to impact, the counteraction break-off force of the impact
head 1 for impacting a coal bed or a rock stratum or ce-
ment concrete or bituminous concrete or hardened mud-
stone is applied to the guide mechanism 68, to prevent
the impact driving mechanism 2 and the like from being
damaged by the impact counteraction break-off force,
the guide mechanism 68 is used for correcting the impact
direction of the impact head 1 to ensure that the next
impact action of the impact head 1 is applied to an object
to be dug, and a walking part 7 is used for driving a ma-
chine body 4 to walk to achieve continuous digging by
reciprocating impact.

[0362] The guide supporting element 83 can also be
arranged to be the inner body 149, at this time, the impact
guide element 50 can be arranged to be the outer sleeve
145.
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[0363] The restis the same as embodiment 27.

Embodiment 37

[0364] AsshowninFig. 63, inequipmentforconverting
rotary motion into reciprocating impact motion, a friction
body 164, an impact guide element 50 and a friction body
supporting element 165 in the equipment are in close fit
to form a multipoint impact head 1 supporting structure,
the impact guide element 50 is used for widening the
correction width of the impact head 1 to the maximum,
enlarging the correction force of the impact head 1, con-
trolling the impact direction of the impact head 1 to the
maximum, not only increasing the length of the break-off
prevention force arm of the impact guide element 50, and
reducing the break-off of the impact head 1 to the impact
guide element 50, preventing the damage to an impact
driving mechanism 2 resulting from the break-off force
and/or the counterforce and prolonging the service life
of the equipment.

[0365] The restis the same as embodiment 27.

Embodiment 38

[0366] As shown in Fig. 64 and Fig. 65, in equipment
for converting rotary motion into reciprocatingimpact mo-
tion, the impact driving mechanism 2 is a crank impact
driving mechanism 73, a friction body supporting element
165 includes a pit 75, friction bodies 164 are arranged
between the friction body supporting element 165 and
an impact guide element 50 and is arranged in the pit 75,
or the friction bodies 164 are arranged between a power
supporting element 74 and a power impact element 51
and is arranged in the pit 75, the pit 75 is used for limiting
the rolling space and/or position of the friction bodies
164, the counteraction break-off force generated by the
impact head 1 for impacting a coal bed or a rock stratum
or cement concrete or bituminous concrete or hardened
mudstone is applied to a guide mechanism 68, to prevent
the crank impact driving mechanism 73 and the like from
being damaged by the impact counteraction break-off
force, the guide mechanism 68 is used for correcting the
impact direction of an impact head 1 to ensure that the
next impact action of the impact head 1 is applied to an
object to be dug.

[0367] The impact guide element 50 includes the pit
75 or the power supporting element 74 includes the pit
75 or the power impact element 51 includes the pit 75.
[0368] The guide mechanism 68 is provided with the
pit 75, the friction bodies 164 are arranged in the pit 75,
the friction bodies 164 are arranged at intervals through
the pit 75, compared with an existing linear bearing 179,
no extrusion between the friction bodies 164 will be gen-
erated in operation, thereby generating no mutual re-
verse friction, greatly reducing the energy loss, prolong-
ing the service life and reducing the maintenance.
[0369] The restis the same as embodiment 27.
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Embodiment 39

[0370] AsshowninFig.66,inequipmentfor converting
rotary motion into reciprocatingimpact motion, theimpact
driving mechanism 2 is a crank impact driving mecha-
nism 73, a guide mechanism 68 includes an impact guide
element 50, a friction body 164 and a friction body sup-
porting element 165, the friction body supporting element
165 is provided with a raceway 76, the friction body sup-
porting element 165, the impact guide element 50 and/or
the friction body 164 rolling in the raceway 76 are in close
buckling to drive the impact guide element 50 to recipro-
cate by means of the rolling friction of the friction body
164, and the raceway 76 is used for limiting the rolling
space and/or position of the friction body 164.

[0371] The raceway 76 can also be arranged on the
impact guide element 50.

[0372] Compared with a rotating bearing 161 and/or
other rolling friction devices, the friction body 164 is ar-
ranged in the raceway 76, to enable the device to achieve
rolling friction reciprocating motion, the guide rolling body
86 plays a rolling friction function, in order to reduce the
friction resistance in the operation of a reciprocating im-
pact part 5 when sliding friction is used as support, and
the friction body 164 is used for greatly improving the
function of absorbing the impact counterforce andis good
in operation effect, simple in structure, few in vulnerable
parts, low in production cost and stable in performance.
[0373] The rest is the same as embodiment 27.

Embodiment 40

[0374] AsshowninFig.67,inequipmentfor converting
rotary motion into reciprocatingimpact motion, theimpact
driving mechanism 2 is a crank impact driving mecha-
nism 73, a guide mechanism 68 includes an impact guide
element 50, a friction body 164 and a friction body sup-
porting element 165, raceways 76 and the like are ar-
ranged on a guide supporting element 83 and the impact
guide element 50, the friction body supporting element
165, the impact guide element 50 and/or the friction body
164 rolling in the raceways 76 are in close buckling to
drive the impact guide element 50 to reciprocate by
means of the rolling friction of the friction body 164, and
the raceways 76 are used for limiting the rolling space
and/or position of the friction body 164.

[0375] The guide supporting element 83, the impact
guide element 50 and/or the friction body 164 rolling in
the raceways 76 are in close buckling to drive the impact
guide element 50 to reciprocate by means of the rolling
friction of the friction body 164.

[0376] The restis the same as embodiment 27.

Embodiment 41
[0377] AsshowninFig.68,inequipmentfor converting

rotary motion into reciprocatingimpact motion, theimpact
driving mechanism 2 is a crank impact driving mecha-
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nism 73, a guide mechanism 68 includes a rolling body
supporting element 70, an impact guide element 50, a
holder 77 and a guiding rolling body 86, the holder 77 is
arranged between the rolling body supporting element
70 and the impact guide element 50, the guide rolling
body 86 is arranged on the holder 77, the thickness of
the holder 77 is smaller than the diameter of the guide
rolling body 86, the two parts of the guide rolling body 86
higher than the holder 77 are respectively arranged on
the rolling body supporting element 70 and the impact
guide element 50, the holder 77 is separately arranged,
the rolling body supporting element 70, the impact guide
element 50 and the guide rolling body 86 in the holder
77 are in close fit to drive the impact guide element 50
to reciprocate through rolling friction, and the holder 77
is used for limiting the rolling space and/or position of the
guide rolling body 86.

[0378] The holder 77 can also be fixed on the rolling
body supporting element 70.

[0379] Compared with a rotating bearing 161 and/or
other rolling friction devices, the guide rolling body 86 is
arranged on the holder 77, to enable the device to achiev-
ie rolling friction reciprocating, the guide rolling body 86
plays a rolling friction function, in order to reduce the fric-
tion resistance in the operation of a reciprocating impact
part 5 when sliding friction is used as support, and the
guide rolling body 86 is used for greatly improving the
function of absorbing the impact counterforce and is good
in operation effect, simple in structure, few in vulnerable
parts, low in production cost and stable in performance.
[0380] The restis the same as embodiment 27.

Embodiment 42

[0381] As shown in Fig. 69 and Fig. 70, in equipment
for converting rotary motion into reciprocatingimpact mo-
tion, the impact driving mechanism 2 is a crank impact
driving mechanism 73, a guide mechanism 68 includes
aguiding rolling body 86, a guide supporting element 83,
an impact guide element 50, a holder 77 and the like,
and the holder 77 is fixed on the impact guide element 50.
[0382] The holder 77 can also be fixed on the guide
supporting element 83 and the like.

[0383] The restis the same as embodiment 27.

Embodiment 43

[0384] AsshowninFig.71,inequipmentforconverting
rotary motion into reciprocating impact motion, the guide
mechanism 68 includes a guiding rolling body 86, a guide
supporting element 83, an impact guide element 50, a
holder 77 and the like, wherein the holder 77 is arranged
between the guide supporting element 83 and the impact
guide element 50, the thickness of the holder 77 is smaller
than the diameter of the guide rolling body 86, the two
parts of the guide rolling body 86 higher than the holder
77 are respectively arranged on the guide supporting el-
ement 83 and the impact guide element 50, a raceway
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76 and the like is arranged on the guide supporting ele-
ment 83, the guide rolling body 86 is arranged between
the guide supporting element 83 and the impact guide
element 50 and is arranged in the holder 77 and in the
raceway 76, the holder 77 and the raceway 76 are used
for limiting the rolling space and/or position of the guide
rolling body 86, the guide rolling body 86 rolls by leaning
against the raceway 76, the guide supporting element
83, the impact guide element 50 and the guide rolling
body 86 in the holder 77 and the raceway 76 are in close
fit to drive the impact guide element 50 to reciprocate
through rolling friction and control the impact direction of
the impact guide element 50.

[0385] The raceway 76 and the like can also be ar-
ranged on the impact guide element 50.

[0386] The restis the same as embodiment 27.

Embodiment 44

[0387] As shown in Fig. 72, Fig. 73 and Fig. 74, in
equipment for converting rotary motion into reciprocating
impact motion, the power impact element 51 and an im-
pact head 1 are connected or separated or integrated, a
break-off prevention mechanism 116 and the like is ar-
ranged at one end of the power impact element 51, the
break-off prevention mechanism 116 is arranged to be a
rotary break-off prevention structure, the rotary break-off
prevention structure of the break-off prevention mecha-
nism 116is arranged to a cambered catching groove type
break-off prevention mechanism 121, the cambered
catching groove type break-off prevention mechanism
121 includes a cambered convex head and a groove 119
movably buckled with the cambered convex head, and
the like, the groove 119 is arranged on the power impact
element51 orisintegrated with the power impact element
51, the cambered convex head movably buckled with the
groove 119 is arranged on the impact head 1 or is inte-
grated with the impact head 1, the rotary break-off pre-
vention structure of the break-off prevention mechanism
116 is cooperatively used with a guide mechanism 68,
the rotary break-off prevention structure is stressed to
rotate to isolate the impact counteraction break-off force,
the power impact element 51 is used for driving the im-
pact head 1 to impact, and the counteraction break-off
force generated by the impact head 1 for impacting a
coal bed or a rock stratum or cement concrete or bitumi-
nous concrete or hardened mudstone is applied to the
guide mechanism 68.

[0388] The break-off prevention mechanisms 116 can
also be arranged at the two ends of the power impact
element 51.

[0389] The break-off prevention mechanism 116 can
also be arranged to a separate break-off prevention
mechanism or a buffer break-off prevention mechanism
and the like.

[0390] The rotary break-off prevention structure of the
break-off prevention mechanism 116 can also be ar-
ranged to be a joint bearing 161 or a steering connector
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or a rzeppa universal joint or a cross-shaped universal
joint break-off prevention mechanism 116, and the like.
[0391] The rotary break-off prevention mechanism 116
is arranged between the power impact element 51 and
the impact head 1 of an impact driving mechanism 2, the
rotary break-off prevention structure of the break-off pre-
vention mechanism 116 is stressed to rotate or a sepa-
rate break-off prevention structure separately isolates
the counteraction break-off force, so as to reduce the
break-off of the impact counterforce to the power impact
element 51 and prevent the damage to the impact driving
mechanism 2.

[0392] The restis the same as embodiment 27.

Embodiment 45

[0393] AsshowninFig. 75, inequipmentforconverting
rotary motion into reciprocating impact motion, the power
impact element 51 and an impact head 1 are connected
or separated or integrated, a break-off prevention mech-
anism 116 and the like is arranged at one end of the
powerimpactelement51, the break-off prevention mech-
anism 116 is arranged to be a rotary break-off prevention
structure, the rotary break-off prevention structure of the
break-off prevention mechanism 116 is arranged to be a
rzeppa universal joint break-off prevention mechanism
120, the rotary break-off prevention structure of the
break-off prevention mechanism 116 is cooperatively
used with a guide mechanism 68, the rotary break-off
prevention structure is stressed to rotate to isolate the
impact counteraction break-off force, the power impact
element51is usedfordriving theimpacthead 1 toimpact,
and the counteraction break-off force generated by the
impact head 1 for impacting a coal bed or a rock stratum
or cement concrete or bituminous concrete or hardened
mudstone is applied to the guide mechanism 68.

[0394] The restis the same as embodiment 27.

Embodiment 46

[0395] AsshowninFig. 76, in equipmentforconverting
rotary motion into reciprocating impact motion, the lifting
mechanism 96 includes a structure buffer mechanism,
wherein the structure buffer mechanism includes a fixed
supporting element 103 and a buffer supporting element
54 and the like, a buffer element 144 and the like is ar-
ranged between the fixed supporting element 103 and
the buffer supporting element 54, buffer guide elements
146 and the like are arranged on the fixed supporting
element 103 and the buffer supporting element 54, a pow-
er impact element 51 is used for driving an impact head
1 to impact, when an impact counterforce is applied to
the buffer supporting element 54 and the fixed supporting
element 103, the buffer element 144 deforms to absorb
the impact counterforce, and the buffer guide elements
146 are used for controlling the buffer direction to ensure
that the buffer is reciprocating liner buffer, so as to pre-
ventthe non-directional swing ofthe impacthead 1 during
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buffer.

[0396] The buffer structure adopted by the equipment
generates no torsional shear to a machine body 4, a re-
ciprocating impact part 5 and the like, reduces the impact
on a walking part 7 and the machine body 4, greatly re-
duces various digging faults, prolongs the service life of
the machine body 4 and improves the working efficiency.
[0397] The buffer element 144 has a rebound acting
force, so that the impact effect is improved, when the
impact counterforce is large, the buffer element 144 can
absorb and store the impact energy and release the im-
pact energy within the next impact period to further in-
crease the impact force of reciprocating impact on the
material.

[0398] The buffer guide sleeve of the buffer mecha-
nism is in slide connection with the machine body 4,
thereby reinforcing the capacity of the buffer mechanism
for absorbing the counterforce generated when impact-
ing the coal bed or rock stratum.

[0399] The rest is the same as embodiment 27.

Embodiment 47

[0400] AsshowninFig.77,inequipmentfor converting
rotary motion into reciprocating impact motion, the lifting
mechanism 96 or the reciprocating impact part 5 includes
a structure buffer mechanism, wherein the structure buff-
er mechanism includes a fixed supporting element 103
and a buffer supporting element 54 and the like, the lifting
mechanism 96 is provided with the fixed supporting ele-
ment 103 and the like, the reciprocating impact part 5 is
correspondingly provided with the buffer supporting ele-
ment 54 and the like, a buffer element 144 and the like
is arranged between the fixed supporting element 103
and the buffer supporting element 54, a buffer guide el-
ement 146 and the like is arranged on the fixed supporting
element 103 and/or the buffer supporting element 54, a
power impact element 51 is used for driving an impact
head 1 to impact, when an impact counterforce is applied
to the buffer supporting element 54 and the fixed sup-
porting element 103 or applied to the lifting mechanism
96 and a frame 125 or on the lifting mechanism 96 and
the reciprocating impact part 5, the buffer element 144
deformsto absorb the impact counterforce, and the buffer
guide element 146 is used for controlling the buffer di-
rection to ensure that the buffer is reciprocating liner buff-
er, so as to prevent the non-directional swing of the im-
pact head 1 during buffer.

[0401] An angle adjustor 124 is arranged between the
impact head 1 and a rocker arm lifting mechanism or
between the impact head 1 and a machine body 4, and
the angle adjustor 124 is used for adjusting the impact
direction of the impact head 1.

[0402] The buffer structure adopted by the equipment
generates no torsional shear to the machine body 4, the
reciprocating impact part 5 and the like, reduces the im-
pact on a walking part 7 and the machine body 4, greatly
reduces various coal digging faults, prolongs the service
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life of the machine body 4 and improves the working ef-
ficiency.
[0403] The restis the same as embodiment 27.
Embodiment 48

[0404] AsshowninFig.78,inequipmentforconverting
rotary motion into reciprocating impact motion, the lifting
mechanism 96 or the frame 125 includes a structure buff-
er mechanism, wherein the structure buffer mechanism
includes afixed supporting element 103 and a buffer sup-
porting element 54 and the like, the frame 125 is provided
with the fixed supporting element 103 and the like, the
lifting mechanism 96 is correspondingly provided with
the buffer supporting element 54 and the like, a buffer
element 144 and the like is arranged between the lifting
mechanism 96 and the frame 125, buffer guide elements
146 and the like are arranged on the lifting mechanism
96 and the frame 125, a power impact element 51 is used
for driving an impact head 1 to impact, when an impact
counterforce is applied to the buffer supporting element
54 and the fixed supporting element 103 or applied to
the lifting mechanism 96 and the frame 125 or applied to
the lifting mechanism 96 and a reciprocating impact part
5, the buffer element 144 deforms to absorb the impact
counterforce, and the buffer guide elements 146 are used
for controlling the buffer direction to ensure that the buffer
is reciprocating liner buffer, so as to prevent the non-
directional swing of the impact head 1 during buffer.
[0405] The buffer structure adopted by the equipment
generates no torsional shear to the machine body 4, the
reciprocating impact part 5 and the like, reduces the im-
pact on a walking part 7 and the machine body 4, greatly
reduces various digging faults, prolongs the service life
of the machine body 4 and improves the working efficien-
cy.
[0406] The restis the same as embodiment 27.
Embodiment 49

[0407] AsshowninFig.79,inequipmentforconverting
rotary motion into reciprocating impact motion, a lifting
mechanism 96 or a reciprocating impact part 5 or aframe
125 includes a structure buffer mechanism, wherein the
structure buffer mechanism includes a fixed supporting
element 103, a buffer supporting element 54 and the like,
when the fixed supporting element 103 is arranged to be
abuffer guide element 146, the buffer supporting element
54 is arranged to a buffer guide sleeve, or when the buffer
supporting element 54 is arranged to be the buffer guide
element 146, the fixed supporting element 103 is ar-
ranged to the buffer guide sleeve, when a guide lug boss
104 or a guide groove 119is arranged on the buffer guide
element 146, a guide groove 119 or a guide lug boss 104
buckled with the guide lug boss 104 or the guide groove
119 is arranged on the buffer guide sleeve, buffer ele-
ments 144 are arranged at the two sides of the projections
of the guide lug boss 104, the buffer guide element 146
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is used for supporting the buffer guide sleeve to linearly
slide along the buffer guide element 146 in areciprocating
manner or the buffer guide sleeve is used for supporting
the buffer guide element 146 to linearly slide along the
buffer guide sleeve in a reciprocating manner, the buffer
guide element 146, the buffer elements 144, the buffer
guide sleeve and the like form a bidirectional buffer mech-
anism, a power impact element 51 is used for driving an
impact head 1 to impact, an impact counterforce is ap-
plied to the bidirectional buffer mechanism, the bidirec-
tional buffer mechanism absorbs the impact counter-
force, the impact head 1 is arranged at one end of an
impact guide element 50 and a counterweight element
94 used for preventing the impact head 1 from breaking
off a guide mechanism 68, an impact driving mechanism
2, a lifting mechanism 96 and/or a machine body 4 and
the like due to unbalanced gravity is arranged at the other
end thereof, the power impact element 51 is used for
driving the impact head 1 to reciprocate, the buffer ele-
ments 144 at the front part of the guide lug boss 104 and
the rear of the guide lug boss 104 absorb the impact
counterforce of the impact head 1, the buffer guide ele-
ment 146, the buffer guide sleeve, the buffer elements
144 cooperate to absorb the impact counterforce of the
impact head 1 and control the buffer direction as recip-
rocating linear buffer, and the buffer guide sleeve is leant
against the buffer guide element 146 to linearly slide rel-
atively, in order to prevent the non-directional swing of
the lifting mechanism 96 and/or the impact driving mech-
anism 2, the guide mechanism 68 and stabilize the impact
direction of the impact head 1.

[0408] The buffer guide element 146, the buffer ele-
ment 144 and the buffer guide sleeve of the equipment
cooperate to form the bidirectional buffer mechanism,
the lifting mechanism 96 is arranged on the bidirectional
buffer mechanism, and the bidirectional buffer mecha-
nism is used for increasing the buffer effect and effec-
tively protecting the equipment.

[0409] The rest is the same as embodiment 27.

Embodiment 50

[0410] AsshowninFig.80,inequipmentfor converting
rotary motion into reciprocating impact motion, a lifting
mechanism 96 or a frame 125 includes a structure buffer
mechanism, wherein the structure buffer mechanism in-
cludes a fixed supporting element 103, a buffer support-
ing element 54 and the like, the frame 125 is provided
with the fixed supporting element 103 and the like, the
lifting mechanism 96 is correspondingly provided with
the buffer supporting element 54 and the like, the buffer
supporting element 54 is arranged to be a buffer guide
element 146, the fixed supporting element 103 is ar-
ranged to be a buffer guide sleeve, when a guide lug
boss 104 or a guide groove 119 is arranged on the buffer
guide element 146, a guide groove 119 or a guide lug
boss 104 buckled with the guide lug boss 104 or the guide
groove 119 is arranged on the buffer guide sleeve, buffer
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elements 144 are arranged at the two sides of the pro-
jections of the guide lug boss 104, the buffer guide ele-
ment 146 is used for supporting the buffer guide sleeve
to linearly slide along the buffer guide element 146 in a
reciprocating manner or the buffer guide sleeve is used
for supporting the buffer guide element 146 to linearly
slide along the buffer guide sleeve in a reciprocating man-
ner, the buffer guide element 146, the buffer elements
144, the buffer guide sleeve and the like form a bidirec-
tional buffer mechanism, a power impact element 51 is
used for driving an impact head 1 to impact, an impact
counteraction break-off force is applied to the bidirection-
al buffer mechanism, the bidirectional buffer mechanism
absorbs the impact counterforce, the impact head 1 is
arranged at one end of an impact guide element 50 and
a counterweight element 94 used for preventing the im-
pact head 1 from breaking off a guide mechanism 68, an
impact driving mechanism 2, a lifting mechanism 96
and/or a machine body 4 and the like due to unbalanced
gravity is arranged at the other end thereof, the power
impact element 51 is used for driving the impact head 1
to reciprocate, the buffer elements 144 at the front part
of the guide lug boss 104 and the rear of the guide lug
boss 104 absorb the impact counterforce of the impact
head 1, the buffer guide element 146, the buffer guide
sleeve and the buffer elements 144 cooperate to absorb
the impact counterforce of the impact head 1 and control
the buffer direction as reciprocating linear buffer, and the
buffer guide sleeve is leant against the buffer guide ele-
ment 146 to linearly slide relatively, in order to prevent
the non-directional swing of the lifting mechanism 96
and/or the impact driving mechanism 2, the guide mech-
anism 68 and stabilize the impact direction of the impact
head 1. The fixed supporting element 103 and the buffer
supporting element 54 include a retraction prevention
structure and the like, or the buffer guide element 146,
the buffer guide sleeve and the like include a retraction
prevention structure and the like, wherein the retraction
prevention structure includes a retraction prevention el-
ement 105 and the like, the retraction prevention element
105 is used for preventing the fixed supporting element
103 and the buffer supporting element 54 from dropping
during relative reciprocating slide, or the retraction pre-
vention element 105 is used for preventing the buffer
guide element 146 and the buffer guide sleeve from drop-
ping during relative reciprocating slide, the retraction pre-
vention element 105 and the fixed supporting element
103 are separately arranged or are integrated, or the re-
traction prevention element 105 and the buffer supporting
element 54 are separately arranged or are integrated, or
the retraction prevention element 105 and the buffer
guide element 146 are separately arranged or are inte-
grated, or the retraction prevention element 105 and the
buffer guide sleeve are separately arranged or are inte-
grated.

[0411] The restis the same as embodiment 27.
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Embodiment 51

[0412] As shown in Fig. 81 and Fig. 82, in equipment
for converting rotary motion into reciprocating impact mo-
tion, the lifting mechanism 96 includes a rotary power
source element 28, a rotary impact transmission element
106 and the like, wherein the rotary power source ele-
ment 28 is a motor, the lifting mechanism 96 includes a
fixed supporting element 103, a buffer supporting ele-
ment 54 and the like, a buffer mechanism and the like is
arranged between the fixed supporting element 103 and
the buffer supporting element 54, and the buffer mech-
anism includes a power buffer mechanism or a structure
buffer mechanism and the like.

[0413] The power buffer mechanism is arranged be-
tween the rotary power source element 28 and the rotary
impact transmission element 106 or arranged on the ro-
tary impact transmission element 106, the power buffer
mechanism includes a slide stroke spline shaft sleeve
buffer device 126 or a belt buffer device 127 and the like,
the slide stroke spline shaft sleeve buffer device 126 in-
cludes a spline shaft 36 and a spline sleeve 37 and the
like, a slide reciprocating stroke segment is arranged be-
tween the spline shaft 36 and the spline sleeve 37, and
when being impacted, the slide reciprocating stroke seg-
ment slides in a reciprocating manner to absorb the im-
pact counterforce.

[0414] The belt buffer device 127 includes a driving
belt pulley 128, a driven belt pulley 129, a belt 130 and
the like, the driving belt pulley 128 is fixed on the fixed
supporting element 103, the driving belt pulley 128 is
connected with the drive shaft of the motor, the driven
belt pulley 129 is arranged on the buffer supporting ele-
ment 54, the belt 130 is arranged on the driving belt pulley
128 and the driven belt pulley 129, a belt tensioning de-
vice 131 and the like is arranged between the driving belt
pulley 128 and the driven belt pulley 129, the driven belt
pulley 129 is impacted to move together with the buffer
supporting element 54, the belt 130 absorbs the impact
counterforce, and the belt buffer device 127 is used for
preventing the damage to the motor.

[0415] The tensioner is arranged at the inner side or
the outer side of the belt 130, the tensioner includes a
tensioning wheel, a tensioning wheel frame, a tensioning
spring, a tensioning adjustment rod, a tensioning seat
and the like, the tensioning wheel is arranged on the ten-
sioning wheel frame, a guide hole and the like is arranged
on the tensioning wheel frame, a polish rod is arranged
atone end of the tensioning adjustment rod, a lead screw
is arranged at the other end of the tensioning adjustment
rod, a blocking shoulder is arranged in the middle of the
tensioning adjustment rod, the tensioning wheel frame
is matched with the polish rod end of the tensioning ad-
justment rod through the guide hole, the lead screw end
of the tensioning adjustment rod is in threaded connec-
tion with the tensioning seat, the tensioning spring is ar-
ranged between the tensioning wheel frame and the
blocking shoulder, the tensioning wheel presses the belt
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130 through the elastic force of a spring 66, and a ten-
sioning force is adjusted by the screwing length of the
lead screw and the tensioning seat.

[0416] The structure guide buffer mechanism includes
a buffer element 144, a buffer guide element 146 and the
like, wherein the buffer element 144 is arranged between
the fixed supporting element 103 and the buffer support-
ing element 54, the buffer guide element 146 is arranged
on the fixed supporting element 103 and the buffer sup-
porting element 54, and the structure guide buffer mech-
anism is used for absorbing the impact counterforce
through the buffer element 144 and controlling the buffer
direction through the buffer guide element 146.

[0417] The structure guide buffer mechanism cooper-
ates with the slide stroke spline shaft sleeve buffer device
126 or a belt buffer device 127 and the like to absorb and
buffer the impact counterforce of a reciprocating impact
part 5 and guide the buffer direction, in order to prevent
the rotary power source element 28 or the lifting mech-
anism 96 or a frame 125 and the like from being damaged
by non-directional swing during buffer and ensure that
the impact direction of the impact head 1 faces to a ma-
terial to be dug.

[0418] Ina power transfer process, the spline shaft 36
and the spline sleeve 37 of the slide stroke spline shaft
sleeve buffer device 126 mutually cooperate to transmit
power and slide in a reciprocating manner to buffer, thus
only torque is applied and no axial force impact is applied,
the vibration isolation effect is good, the dynamic sliding
resistance in a heading process is small and the impact
head 1 is effectively protected; in the impact blanking
and/or impact vibration transfer process of the recipro-
cating impact part 5, the device buffers and decomposes
the impact counterforce through reciprocating slide to
avoid the damage to the power source element, thus
greatly improving the service life and/or operation relia-
bility of the power source element.

[0419] The rotary power source element 28 can also
be a hydraulic motor or a pneumatic motor and the like.
[0420] The restis the same as embodiment 27.

Embodiment 52

[0421] AsshowninFig. 83, in equipmentforconverting
rotary motion into reciprocating impact motion, the frame
125 includes a rotary power source element 28, a lifting
mechanism 96 includes a rotary impact transmission el-
ement 106 and the like, the rotary power source element
28 is a hydraulic motor, the frame 125 is provided with a
fixed supporting element 103 and the like, the lifting
mechanism 96 is correspondingly provided with a buffer
supporting element 54 and the like, a buffer mechanism
and the like is arranged between the frame 125 and the
lifting mechanism 96, and the buffer mechanism includes
a rotary power buffer mechanism or a structure guide
buffer mechanism and the like.

[0422] The structure guide buffer mechanism includes
a buffer element 144, a buffer guide element 146 and the
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like, wherein the buffer element 144 is arranged between
the frame 125 and the lifting mechanism 96, the buffer
guide element 146 is arranged on the frame 125 and the
lifting mechanism 96, and the structure guide buffer
mechanism is used for absorbing the impact counterforce
through the buffer element 144 and controlling the buffer
direction through the buffer guide element 146, the struc-
ture guide buffer mechanism cooperates with a slide
stroke spline shaft sleeve buffer device 126 or a belt buff-
erdevice 127 and the like to absorb and buffer the impact
counterforce of a reciprocating impact part 5 and guide
the buffer direction, in order to prevent the rotary power
source element 28 or the lifting mechanism 96 or the
frame 125 from being damaged by non-directional swing
during buffer and ensure that the impact direction of an
impact head 1 faces to a material to be dug.

[0423] The rest is the same as embodiment 65.

Embodiment 53

[0424] As shown in Fig. 84 and Fig. 85, in equipment
for converting rotary motion into reciprocating impact mo-
tion, the buffer mechanism includes a rotary power buffer
mechanism or a structure guide buffer mechanism and
the like.

[0425] Therotary power buffer mechanism is arranged
between a rotary power source element 28 and a rotary
impact transmission element 106 or arranged on the ro-
tary impact transmission element 106 and the like, the
rotary power buffer mechanism includes a slide stroke
spline shaft sleeve buffer device 126 and the like, the
slide stroke spline shaft sleeve buffer device 126 includes
a spline shaft 36 and a spline sleeve 37 and the like, a
slide reciprocating stroke segment is arranged between
the spline shaft 36 and the spline sleeve 37, when being
impacted, the slide reciprocating stroke segment slides
in a reciprocating manner to absorb the impact counter-
force.

[0426] The structure guide buffer mechanism includes
a buffer element 144, a buffer guide element 146 and the
like, wherein the buffer element 144 is arranged between
a fixed supporting element 103 and a buffer supporting
element 54, the buffer guide element 146 is arranged on
the fixed supporting element 103 and the buffer support-
ing element 54, the buffer guide element 146 is connect-
ed by a split bolt, the structure guide buffer mechanism
is used for absorbing the impact counterforce through
the buffer element 144 and controlling the buffer direction
through the buffer guide element 146, the structure guide
buffer mechanism cooperates with the slide stroke spline
shaft sleeve buffer device 126 or a belt buffer device 127
and the like to absorb and buffer the impact counterforce
of a reciprocating impact part 5 and guide the buffer di-
rection, in order to prevent the rotary power source ele-
ment 28 or a lifting mechanism 96 or a frame 125 from
being damaged by non-directional swing during buffer
and ensure that the impact direction of an impact head
1 faces to a material to be dug.
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[0427] The restis the same as embodiment 27.

Embodiment 54

[0428] AsshowninFig. 86, inequipmentforconverting
rotary motion into reciprocating impact motion, the buffer
guide element 146 is connected by a split neck.

[0429] The restis the same as embodiment 27.

Embodiment 55

[0430] AsshowninFig.87,inequipmentforconverting
rotary motion into reciprocating impact motion, the lifting
mechanism 96 includes a rotary power source element
28, a rotary impact transmission element 106 and the
like, wherein the rotary power source element 28 includes
a pneumatic motor and the like, the lifting mechanism 96
includes a fixed supporting element 103, a buffer sup-
porting element 54 and the like, a buffer mechanism and
the like is arranged between the fixed supporting element
103 and the buffer supporting element 54, and the buffer
mechanism includes a rotary power buffer mechanism
or a structure guide buffer mechanism and the like.
[0431] The rotary power buffer mechanismis arranged
between the rotary power source element 28 and the
rotary impact transmission element 106 or arranged on
the rotary impact transmission element 106, the rotary
power buffer mechanism includes a belt buffer device
127 and the like, the belt buffer device 127 includes a
driving belt pulley 128, a driven belt pulley 129, a belt
130 and the like, the driving belt pulley 128 is fixed on
the fixed supporting element 103, the driving belt pulley
128 is connected with the drive shaft of the pneumatic
motor, the driven belt pulley 129 is arranged on the buffer
supporting element 54, the belt 130 is arranged on the
driving belt pulley 128 and the driven belt pulley 129, the
driven belt pulley 129 is impacted to move together with
the buffer supporting element 54, the belt 130 absorbs
the impact counterforce, and the belt buffer device 127
is used for preventing the damage to the pneumatic mo-
tor.

[0432] The structure guide buffer mechanism includes
a buffer element 144, a buffer guide element 146 and the
like, wherein the buffer element 144 is arranged between
the fixed supporting element 103 and the buffer support-
ing element 54, the buffer guide element 146 is arranged
on the fixed supporting element 103 and the buffer sup-
porting element 54, the structure guide buffer mechanism
is used for absorbing the impact counterforce through
the buffer element 144 and controlling the buffer direction
through the buffer guide element 146, the structure guide
buffer mechanism cooperates with a slide stroke spline
shaft sleeve buffer device 126 or the belt buffer device
127 and the like to absorb and buffer the impact coun-
terforce of a reciprocating impact part 5 and guide the
buffer direction, in order to prevent the rotary power
source element 28 or a lifting mechanism 96 or a frame
125 from being damaged by non-directional swing during
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buffer and ensure that the impact direction of an impact
head 1 faces to a material to be dug.
[0433] The restis the same as embodiment 27.

Embodiment 56

[0434] AsshowninFig.88,inequipmentfor converting
rotary motion into reciprocating impact motion, the lifting
mechanism 96 includes a rotary power source element
28, a rotary impact transmission element 106 and the
like, wherein the rotary power source element 28 includes
a pneumatic motor and the like, the lifting mechanism 96
includes a fixed supporting element 103, a buffer sup-
porting element 54 and the like, a buffer mechanism and
the like is arranged between the fixed supporting element
103 and the buffer supporting element 54, and the buffer
mechanism includes a rotary power buffer mechanism
or a structure guide buffer mechanism and the like.
[0435] Therotary power buffer mechanism is arranged
between the rotary power source element 28 and the
rotary impact transmission element 106 or arranged on
the rotary impact transmission element 106 and the like,
the rotary power buffer mechanism includes a belt buffer
device 127 and the like, the belt buffer device 127 in-
cludes a driving belt pulley 128, a driven belt pulley 129,
a belt 130 and the like, the driving belt pulley 128 is fixed
on the fixed supporting element 103, the driving belt pul-
ley 128 is connected with the drive shaft of the pneumatic
motor, the driven belt pulley 129 is arranged on the buffer
supporting element 54, the belt 130 is arranged on the
driving belt pulley 128 and the driven belt pulley 129, a
belt tensioning device 131 adopts a tensioning type of
the driving belt pulley 128, the driven belt pulley 129 is
impacted to move together with the buffer supporting el-
ement 54, the belt 130 absorbs the impact counterforce,
and the belt buffer device 127 is used for preventing the
damage to the pneumatic motor.

[0436] The belt buffer device 127 includes a tensioner
andthe like, wherein the tensioner includes a sliding seat,
a tensioning spring and the like, the driving belt pulley
128 and the motor or the hydraulic motor or the pneumatic
motor and the like are installed on the sliding seat, the
sliding seat is in slide fit with a fixing element of a rocker
arm 6, one end of the tensioning spring is connected with
the sliding seat, the other end of the tensioning spring is
connected with the fixing element of the rocker arm 6,
and a certain action force is applied to the sliding seat
through a spring 66 to tension the belt 130.

[0437] The structure guide buffer mechanism includes
a buffer element 144, a buffer guide element 146 and the
like, wherein the buffer element 144 is arranged between
the fixed supporting element 103 and the buffer support-
ing element 54, the buffer guide element 146 is arranged
on the fixed supporting element 103 and the buffer sup-
porting element 54, the structure guide buffer mechanism
is used for absorbing the impact counterforce through
the buffer element 144 and controlling the buffer direction
through the buffer guide element 146, the structure guide
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buffer mechanism cooperates with a slide stroke spline
shaft sleeve buffer device 126 or the belt buffer device
127 and the like to absorb and buffer the impact coun-
terforce of a reciprocating impact part 5 and guide the
buffer direction, in order to prevent the rotary power
source element 28 or the lifting mechanism 96 or a frame
125 from being damaged by non-directional swing during
buffer and ensure that the impact direction of an impact
head 1 faces to a material to be dug.

[0438] The restis the same as embodiment 27.

Embodiment 57

[0439] AsshowninFig. 89, inequipmentforconverting
rotary motion into reciprocating impact motion, theimpact
driving mechanism 2 includes a crank impact driving
mechanism 73 and the like, a reciprocating impact part
5 includes a rocker arm 6 and the like, the rocker arm 6
is a parallelogram rocker arm 6, the parallelogram rocker
arm 6 includes a main rocker arm 98 and an auxiliary
rocker arm 99 and the like, the reciprocating impact part
5includes an impact power box 38 or a supporting frame
95 and the like, one end of the main rocker arm 98 is
hinged with a machine body 4, the other end thereof is
hinged with the impact power box 38 or the supporting
frame 95, one end of the auxiliary rocker arm 99 is hinged
with the machine body 4, the other end thereof is hinged
with the impact power box 38 or the supporting frame 95,
the main rocker arm 98 and/or the auxiliary rocker arm
99 is used for supporting the reciprocating impact part 5,
the main rocker arm 98 and the auxiliary rocker arm 99
cooperate to adjust the digging direction or position of an
impact head 1, so as to ensure that the nextimpact action
of the impact head 1 is applied to an object to be dug,
and a walking part 7 is used for driving the machine body
4 to walk to achieve continuous digging by reciprocating
impact.
[0440] The restis the same as embodiment 27.
Embodiment 58

[0441] AsshowninFig. 90, in equipmentforconverting
rotary motion into reciprocating impact motion, theimpact
driving mechanism 2 includes a crank impact driving
mechanism 73 and the like, a reciprocating impact part
5 includes a rocker arm 6 and the like, the rocker arm 6
is a single rocker arm, the reciprocating impact part 5
includes an impact power box 38 or a supporting frame
95 and the like, one end of the rocker arm 6 is hinged
with a machine body 4, the other end thereof is hinged
with the impact power box 38 or the supporting frame 95,
one end of a lifting oil cylinder 100 is hinged with the
machine body 4, the other end thereof is hinged with the
rocker arm 6, under the drive of the lifting oil cylinder, the
rocker arm 6 swings up and down to adjust the digging
direction or position of an impact head 1, so as to ensure
that the next impact action of the impact head 1 is applied
to an object to be dug, and a walking part 7 is used for
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driving the machine body 4 to walk to achieve continuous
digging by reciprocating impact.
[0442] The rest is the same as embodiment 27.

Embodiment 59

[0443] As shown in Fig. 91, equipment for converting
rotary motion into reciprocating impact motion, includes
an impact power box 38 or a supporting frame 95 and
the like, wherein an impact driving mechanism 2 includes
a crank impact driving mechanism 73 and the like, the
crank impact driving mechanism 73 includes a multi-
throw crank shaft multi-rod impact mechanism 132, a
power output component and the like, the multi-throw
crank shaft multi-rod impact mechanism 132 includes a
multi-throw crank shaft 133, a connecting rod 137 and
the like, the multi-throw crank shaft 133 includes a power
concentric shaft segment 134, a connecting handle 135,
an eccentric shaft 136 and the like, the concentric shaft
segment 134, the connecting handle 135 and the eccen-
tric shaft 136 are separated or integrated, one end of the
power concentric shaft segment 134 of the multi-throw
crank shaft 133 is connected with the power output com-
ponent of the crank impact driving mechanism 73, more
than two connecting handles 135 and eccentric shafts
136 are arranged at the other end of the power concentric
shaft segment 134, the power concentric shaft segment
134 of the multi-throw crank shaft 133 is installed on the
impact power box 38 or the supporting frame 95, the ec-
centric shaft 136 of the multi-throw crank shaft 133 is
hinged with one end of the connecting rod 137, the other
end of the connecting rod 137 and an impact head 1 are
connected or separated, one eccentric shaft 136 is used
for driving more than one connecting rod 137 to impact
in a reciprocating manner, and a guide mechanism 68
includes a guide mechanism 68 and the like.

[0444] The multi-throw crank shaft 133 is simple in in-
tegral manufacturing structure, enough in rigidity, large
in strength and capable of transferring larger rotation
torque; and the multi-throw crank shaft 133 is reasonable
in structure and small in manufacturing volume, so that
the weight of the reciprocating impact part5 can be great-
ly decreased and the adjustment flexibility of the recip-
rocating impact part 5 is improved.

[0445] The multi-throw crank shaft 133 is composed
of multiple eccentric shafts 136 and the like, each eccen-
tric shaft 136 is used for driving one power impact ele-
ment 51, and one or more impact heads 1 are arranged
atthe other end of the power impact element51 to greatly
improve the digging efficiency.

[0446] The eccentric shafts 136 of the multi-throw
crank shaft 133 are arranged at intervals along the radial
direction of the power concentric shaft segment 134 to
form angle difference, so that the power impact elements
51 driven by the eccentric shafts 136 can impact a coal
bed or a rock stratum within different time slots, can con-
vert the counterforce generated by one power impact el-
ement 51 on the same side when impacting into the pow-
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er of the next power impact element 51, and meanwhile
decompose the counterforce of impacting thicker coal
beds or rock stratums at one time, in order to ensure
uniform impact force applied to the impact driving mech-
anism 2 and buffer and/or stabilize a machine body 4.

Embodiment 60

[0447] AsshowninFig.92,inequipmentforconverting
rotary motion into reciprocating impact motion, theimpact
head 1 includes outer-layer material impact teeth 43 and
inner-layer material impact teeth 45, wherein the shape
and/or arrangement of the inner-layer material impact
teeth 45 is conductive to blanking the inner-layer material
of a coal bed to be dug or a rock stratum or cement con-
crete or bituminous concrete or hardened mudstone, the
shape and/or arrangement of the outer-layer material im-
pact teeth 43 is conductive to enabling the material
blanked by the inner-layer material impact teeth 45 to
flow out from the gaps of the outer-layer material impact
teeth 43, the outer-layer material impact teeth 43 and the
inner-layer material impact teeth 45 are arranged side
by side to form a multilayer impact head 1, and the mul-
tilayer impact head 1 is used for increasing the coal dig-
ging width and improving the coal digging efficiency.
[0448] Multiple layers of material impact mechanisms
are used for digging a thicker material to be dug in a
layering manner, in order to reduce the impact resistance
of non-layered impact of the thicker material to be dug,
reduce the damage of the generated large impact coun-
terforce to areciprocating impact part 5 and/or a machine
body 4, reduce the energy consumption in the power
transfer process and improve the working efficiency.
[0449] The impact teeth includes multiple rows of im-
pact teeth, and when impacting the coal bed or rock stra-
tum to the step shape, the impact teeth can be used for
decomposing the dug coal briquette or rock to form gran-
ules suitable for transport of a conveyor 109 at one time,
so as to avoid the problem that a lump material is hard
to transport in the digging process.

[0450] The restis the same as embodiment 27.

Embodiment 61

[0451] AsshowninFig. 93, inequipmentforconverting
rotary motion into reciprocating impact motion, theimpact
head 1 includes a step tooth punching and cutting device
89, wherein the step tooth punching and cutting device
89 includes impact teeth, the impact teeth are multilayer
impact teeth, tooth heads are arranged on the impact
teeth, the tooth heads and theimpact teeth are separately
connected or are integrated, the distances between the
tooth heads of the two adjacent layers of impact teeth
are different, a coal bed to be dug or a rock stratum or
cement concrete or bituminous concrete or a hardened
mudstone is impacted to a step shape, more than two
relatively free surfaces are generated on each step layer
of the step-shaped coal bed or rock stratum or cement
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concrete or bituminous concrete or hardened mudstone,
the pressure stress and/or structural strength of the step-
shaped coal bed or rock stratum or cement concrete or
bituminous concrete or hardened mudstone is greatly re-
duced compared with that of the original planar coal bed
or rock stratum or cement concrete or bituminous con-
crete or hardened mudstone, after the coal bed or the
rock stratum or the cement concrete or the bituminous
concrete or the hardened mudstone is impacted to the
step shape, when each layer of the impact teeth is used
for digging again, the two relatively free surfaces of the
step-shaped coal bed or rock stratum or cement concrete
or bituminous concrete or hardened mudstone are rea-
sonably utilized to blank the material, so as to greatly
reduce the impact resistance, avoid overlarge lumps of
the material blanked by the impact head 1, reduce the
power consumption and improve the impact efficiency.
[0452] The tooth heads can also be arranged to a
spherical impact head 1 or a conical impact head 1 or a
hemispherical impact head 1 or a shovel-shaped impact
head 1 or a trapezoidal impact head 1 or a triangular
impact head 1, and the like.

[0453] The step tooth punching and cutting device 89
can be used for processing the coal bed or the rock stra-
tum to the step shape, the pressure stress and/or struc-
tural strength of the step-shaped coal bed or the rock
stratum is greatly reduced compared with that of the orig-
inal planar coal bed or rock stratum, when each layer of
the impact teeth is used for digging again, the two rela-
tively free surfaces of the step-shaped coal bed or rock
stratum are reasonably utilized to blank the material, so
as to greatly reduce the impact resistance, avoid over-
large lumps of the material blanked by the impact head
1, reduce the power consumption and improve the impact
efficiency.

[0454] The rest is the same as embodiment 27.

Embodiment 62

[0455] AsshowninFig.94,inequipmentfor converting
rotary motion into reciprocatingimpact motion, theimpact
head 1 includes an outer-layer material impact seat 44
and outer-layer material impact teeth 43, wherein the out-
er-layer material impact tooth seat 44 includes a dis-
charge hole 90, the outer-layer material impact teeth 43
are arranged on the outer-layer material impact tooth
seat 44 in a manner of facing to a surface to be dug, the
impact head 1 further includes an inner-layer material
impacttooth seat46 and inner-layer materialimpactteeth
45, the inner-layer material impactteeth 45 and the inner-
layer material impact tooth seat 46 are separately con-
nected or are integrated, the shape or arrangement of
the outer-layer material impact teeth 43 is conducive to
blanking the outer-layer material of a layer to be dug, the
discharge hole 90 is conducive to enabling the material
blanked by the inner-layer material impact teeth 45 to
flow out, and multiple layers of material impact mecha-
nisms cooperate to achieve simultaneous impact blank-
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ing and discharging.

[0456] The impact head 1 includes impact teeth,
wherein the impact teeth include top face cleaning teeth
or bottom surface cleaning teeth or side face cleaning
teeth and the like, and the top face cleaning teeth, the
bottom surface cleaning teeth and the side face cleaning
teeth are arranged on the same impact tooth frame.
[0457] The restis the same as embodiment 27.

Embodiment 63

[0458] AsshowninFig. 95, inequipmentforconverting
rotary motion into reciprocating impact motion, theimpact
head 1 includes an outer-layer material impact seat 44,
outer-layer material impact teeth 43, an inner-layer ma-
terialimpacttooth seat46 and inner-layer materialimpact
teeth 45, wherein the outer-layer material impact seat 44
and the inner-layer material impact tooth seat 46 respec-
tively include a rear supporting seat 92, an impact tooth
supporting frame 93 and the like, the rear supporting seat
92 and the impact tooth supporting frame 93 form a dis-
charge hole 90, the outer-layer material impact teeth 43
are arranged on the outer-layer material impact tooth
seat 44 in a manner of facing to a surface to be dug, the
inner-layer material impact teeth 45 and the inner-layer
material impact tooth seat 46 are separately connected
or are integrated, the shape and/or arrangement of the
outer-layer material impact teeth 43 is conducive to
blanking the outer-layer material of a layer to be dug, the
discharge hole 90 is conducive to enabling the material
blanked by the inner-layer material impact teeth 45 to
flow out, and multiple layers of material impact mecha-
nisms cooperate to achieve simultaneous impact blank-
ing and discharging.

[0459] The restis the same as embodiment 27.

Embodiment 64

[0460] As shown in Fig. 96, Fig. 97 and Fig. 98, in
equipment for converting rotary motion into reciprocating
impact motion, the lifting mechanism 96 includes a ver-
tical lifting mechanism 138 and the like, wherein the ver-
tical lifting mechanism 138 is used for driving a recipro-
cating impact part 5 to vertically move up and down, the
vertical lifting mechanism 138 includes a lifting platform
139, a lifting platform seat 140, a vertical lifting actuator
141 and the like, the vertical lifting actuator 141 includes
arope and a rope winder, the vertical lifting actuator 141
is used for driving the lifting platform 139 to vertically lift,
the vertical lifting mechanism 138 further includes a po-
sitioning and locking device 142 and the like, the posi-
tioning and locking device 142 includes a spring bolt, and
the positioning and locking device 142 is used for posi-
tioning and locking the lifting platform 139.

[0461] The vertical lifting actuator 141 can also adopt
a gear and rack 81 or a screw rod or a coupling opening
and closing device or a chain wheel and a chain or a
hydraulic element or a pneumatic element, and the like.
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[0462] The positioning and locking device 142 can also
adopt a latch pin or a cushion block or a guy rope or a
hydraulic cylinder or a cylinder and the like, and the like.
[0463] The lifting mechanism 96 includes a translation
device 143 and the like, wherein the translation device
143is arranged at the front part of a machine body 4, and
the translation device 143 is used for driving the recipro-
cating impact part 5 to translate relative to the machine
body 4.

[0464] The vertical lifting mechanism 138 can be used
for ensuring that the reciprocating impact part 5 vertically
impacts, so as to reduce the lengths of the lifting mech-
anism 96, the machine body 4 and the like, reduce the
energy consumption and ensure convenient mainte-
nance, and the lifting orbit is linear, thereby increasing
the lifting stability and prolonging the service life of the
lifting support.

[0465] The rest is the same as embodiment 27.

Embodiment 65

[0466] AsshowninFig.99,inequipmentforconverting
rotary motion into reciprocating impact motion, the lifting
mechanism 96 includes a vertical lifting mechanism 138
and the like, wherein the vertical lifting mechanism 138
is used for driving a reciprocating impact part 5 to verti-
cally move up and down, the vertical lifting mechanism
138 includes a lifting platform 139, a lifting platform seat
140, a vertical lifting actuator 141 and the like, the vertical
lifting actuator 141 is a hydraulic element, the vertical
lifting actuator 141 is used for driving the lifting platform
139 to vertically lift, the vertical lifting mechanism 138
further includes a positioning and locking device 142 and
the like, the positioning and locking device 142 is a latch
pin, and the positioning and locking device 142 is used
for positioning and locking the lifting platform 139.

[0467] The restis the same as embodiment 65.

Embodiment 66

[0468] As shownin Fig. 100, in equipment for convert-
ing rotary motion into reciprocating impact motion, the
lifting mechanism 96 includes a vertical lifing mechanism
138 and the like, wherein the vertical lifting mechanism
138 is used for driving a reciprocating impact part 5 to
vertically move up and down, the vertical lifting mecha-
nism 138 includes a lifting platform 139, a lifting platform
seat 140, a vertical lifting actuator 141 and the like, the
vertical lifting actuator 141 is a screw rod, the vertical
lifting actuator 141 is used for driving the lifting platform
139 to vertically lift, the vertical lifting mechanism 138
further includes a positioning and locking device 142 and
the like, the positioning and locking device 142 is a latch
pin, and the positioning and locking device 142 is used
for positioning and locking the lifting platform 139.

[0469] The rest is the same as embodiment 65.
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Embodiment 67

[0470] AsshowninFig. 101 andFig. 102, in equipment
for converting rotary motion into reciprocatingimpact mo-
tion, the impact driving mechanism 2 includes a power
supporting element 74 and the like, a guide mechanism
68 includes a guide friction body supporting element 158
and the like, the power supporting element 74 and the
guide friction body supporting element 158 are separat-
ed, the guide mechanism 68 further includes an anti-ro-
tary break-off prevention structure and the like, the anti-
rotary break-off prevention structure includes an anti-ro-
tary guide friction body supporting element 158 and/or
an anti-rotary impact guide element 50 and the like, the
anti-rotary guide friction body supporting element 158
includes a quadrangular guide friction body supporting
element 158 and the like, the anti-rotary impact guide
element 50 includes a quadrangular impact guide ele-
ment 50 and the like, a guide rolling body 86 is arranged
between the anti-rotary guide friction body supporting el-
ement 158 and the anti-rotary impact guide element 50,
the anti-rotary guide friction body supporting element
158, the guide rolling body 86 and the anti-rotary impact
guide element 50 cooperate with the anti-rotary break-
off prevention structure to prevent an impact head 1 from
rotating so as to correct the impact direction of the impact
head 1.

[0471] The powersupporting element 74 and the guide
friction body supporting element 158 can also be of an
integrated or connected structure and the like.

[0472] The guide friction body supporting element 158
can also be a U-shaped friction body supporting element
or a V-shaped friction body supporting element or a tri-
angular friction body supporting element or an oval fric-
tion body supporting element or a polygonal friction body
supporting element or a deformed friction body support-
ing element or a raceway friction body supporting ele-
ment or a pit friction body supporting element or a friction
body supporting element of the reciprocating stroke seg-
ment or a friction body supporting element of the holder
or a friction body supporting element of the circular race-
way or a groove-shaped friction body supporting element
or a transverse H-shaped friction body supporting ele-
ment or a friction body supporting element of the spline
sleeve or a cambered friction body supporting element
or a V-shaped friction body supporting element or an in-
verted V-shaped friction body supporting element or a
plate-shaped friction body supporting element or a cylin-
drical friction body supporting element or a multi-prismat-
ic key friction body supporting element and the like.
[0473] The impact guide element 50 can also be a U-
shaped impact guide element or a frame-shaped impact
guide element or a V-shaped impact guide element or a
triangular impact guide element or an oval impact guide
element or a polygonal impact guide element or a de-
formed impact guide element or a raceway impact guide
element or a pitimpact guide element or an impact guide
element of the reciprocating stroke segment or an impact
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guide element of the holder or an impact guide element
of the circular raceway or a groove-shaped impact guide
element or a transverse H-shaped impact guide element
or an impact guide element of the spline sleeve ora cam-
bered impact guide element or an inverted V-shaped im-
pact guide element or a plate-shaped impact guide ele-
ment or a cylindrical impact guide element or a multi-
prismatic key impact guide element, and the like.

[0474] The rest is the same as embodiment 27.

Embodiment 68

[0475] As shownin Fig. 103, in equipment for convert-
ing rotary motion into reciprocating impact motion, an
anti-rotary guide friction body supporting element 158 is
a U-shaped guide friction body supporting element, and
an anti-rotary impact guide elementis a U-shaped impact
guide element.

[0476] The restis the same as embodiment 68.

Embodiment 69

[0477] Asshown in Fig. 104, in equipment for convert-
ing rotary motion into reciprocating impact motion, an
anti-rotary guide friction body supporting element 158 is
a triangular guide friction body supporting element, and
an anti-rotary impact guide element is a triangular impact
guide element.

[0478] The rest is the same as embodiment 68.

Embodiment 70

[0479] AsshowninFig. 105andFig. 106, in equipment
for converting rotary motion into reciprocating impact mo-
tion, the guide mechanism 68 includes a guide rolling
body 86, a guide rolling body supporting element 178,
an impact guide element 50 and the like, wherein the
guide rolling body 86 is arranged between the guide roll-
ing body supporting element 178 and the impact guide
element 50, the guide mechanism 68 includes an outer
sleeve 145, an inner body 149 and the like, a raceway
76 and the like is arranged on the outer sleeve 145 or
the inner body 149, the guide rolling body 86 is arranged
on the raceway 76 and is arranged between the outer
sleeve 145 and the inner body 149, the outer sleeve 145
and the inner body 149 are in close fit with the guide
rolling body 86 to drive the outer sleeve 145 or the inner
body 149 to relatively reciprocate through the rolling fric-
tion of the guide rolling body 86, the impact direction of
the outer sleeve 145 or the inner body 149 is controlled
by rolling friction, and an impact head 1 and the recipro-
cating outer sleeve 145 or the inner body 149 are inte-
grated or connected.

[0480] The restis the same as embodiment 27.

Embodiment 71

[0481] AsshowninFig. 107 and Fig. 108, in equipment
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for converting rotary motion into reciprocatingimpact mo-
tion, the guide mechanism 68 includes an outer sleeve
145 and an inner body 149, wherein a holder 77 and the
like is arranged between the outer sleeve 145 and the
inner body 149, a guide rolling body 86 is arranged on
the holder 77 and is arranged between the outer sleeve
145 and the inner body 149, a guide rolling body sup-
porting element 83 is the inner body 149, animpact guide
element 50 is the outer sleeve 145, the inner body 149
is used for supporting the guide rolling body 86 and the
outer sleeve 145, the outer sleeve 145, the inner body
149 and the guide rolling body 86 are in close fit to drive
the outer sleeve 145 to relatively reciprocate through roll-
ing friction of the guide rolling body 86, and the impact
direction of the outer sleeve 145 is controlled by rolling
friction.

[0482] The guide rolling body supporting element 83
can also be the outer sleeve145, the impact guide ele-
ment 50 is the inner body 149, and the outer sleeve145
is used for supporting the guide rolling body 86 and the
inner body 149.

[0483] The restis the same as the embodiment 27.

Embodiment 72

[0484] As shownin Fig. 109, in equipment for convert-
ing rotary motion into reciprocating impact motion, the
guide mechanism 68 and the crank impact driving mech-
anism 73 and the like are combined and arranged on a
lifting mechanism 96, the crank impact driving mecha-
nism 73 includes a power impact element 51 and the like,
a break-off prevention mechanism 116 and the like is
arranged at one end of the power impact element 51, the
break-off prevention mechanism 116 is arranged to be a
rotary break-off prevention structure, the rotary break-off
prevention structure of the break-off prevention mecha-
nism 116 is a rzeppa universal joint, the rotary break-off
prevention structure of the break-off prevention mecha-
nism 116 is cooperatively used with the guide mechanism
68, the power impact element 51 is used for driving an
impact head 1 to impact, the counteraction break-off
force generated by the impact head 1 for impacting a
coal bed or a rock stratum or cement concrete or bitumi-
nous concrete or hardened mudstone is applied to the
rotary break-off prevention structure, the rotary break-off
prevention structure is stressed to rotate to isolate the
counteraction break-off force, to prevent the crank impact
driving mechanism 73 from being damaged by the impact
counteraction break-off force.

[0485] The lifting mechanism 96 is provided with a ro-
tary power source element 28, a rotary impact transmis-
sion element 106 and the like, wherein the rotary power
source element 28 includes amotor and the like, the lifting
mechanism 96 includes a fixed supporting element 103,
a buffer supporting element 54 and the like, a buffer
mechanism and the like is arranged between the fixed
supporting element 103 and the buffer supporting ele-
ment 54, and the buffer mechanism includes a rotary
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power buffer mechanism or a structure guide buffer
mechanism and the like. The rotary power buffer mech-
anism is arranged between the rotary power source el-
ement 28 and the rotary impact transmission element
106 or arranged on the rotary impact transmission ele-
ment 106, and the rotary power buffer mechanism in-
cludes a slide stroke spline shaft sleeve buffer device
126 or a belt buffer device 127 and the like.

[0486] The slide stroke spline shaft sleeve buffer de-
vice 126 includes a spline shaft 36 and a spline sleeve
37 and the like, a slide reciprocating stroke segment is
arranged between the spline shaft 36 and the spline
sleeve 37, and when being impacted, the slide recipro-
cating stroke segment slides in a reciprocating manner
to absorb the impact counterforce.

[0487] The belt buffer device 127 includes a driving
belt pulley 128, a driven belt pulley 129, a belt 130 and
the like, wherein the driving belt pulley 128 is fixed on
the fixed supporting element 103, the driving belt pulley
128 is connected with the drive shaft of the motor or a
hydraulic motor or a pneumatic motor and the like, the
driven belt pulley 129 is arranged on the buffer supporting
element 54, the belt 130 is arranged on the driving belt
pulley 128 and the driven belt pulley 129, the driven belt
pulley 129 is impacted to move together with the buffer
supporting element 54, the belt 130 absorbs the impact
counterforce, and the belt buffer device 127 is used for
preventing the damage to the motor or the hydraulic mo-
tor or the pneumatic motor and the like.

[0488] The structure guide buffer mechanism includes
a buffer element 144, a buffer guide element 146 and the
like, wherein the buffer element 144 is arranged between
the fixed supporting element 103 and the buffer support-
ing element 54, the buffer guide element 146 is arranged
on the fixed supporting element 103 and the buffer sup-
porting element 54, and the structure guide buffer mech-
anism is used for absorbing the impact counterforce
through the buffer element 144 and controlling the buffer
direction through the buffer guide element 146.

[0489] The structure guide buffer mechanism cooper-
ates with the slide stroke spline shaft sleeve buffer device
126 or the belt buffer device 127 to absorb and buffer the
impact counterforce of a reciprocating impact part 5 and
guide the buffer direction, in order to prevent the rotary
power source element 28 or the lifting mechanism 96 or
a frame 125 and the like from being damaged by non-
directional swing during buffer and ensure that the impact
direction of the impact head 1 faces to a material to be
dug.

[0490] The guide mechanism 68 and the crank impact
driving mechanism 73 can also be cooperatively ar-
ranged on the frame 125 and the like.

[0491] The break-off prevention mechanisms 116 can
also be arranged at the two ends of the power impact
element 51.

[0492] The rotary break-off prevention structure of the
break-off prevention mechanism 116 can also adopt a
joint bearing 161 or a steering connector or a cross-
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shaped universal joint or a bulb catching groove type or
cambered catching grove type break-off prevention
mechanism 116, and the like.

[0493] The rotary power source element 28 and the
rotary impact transmission element 106 can also be ar-
ranged on the reciprocating impact part 5 or the lifting
mechanism 96 or the frame 125 and the like, or when
the frame 125 includes the rotary power source element
28, the lifting mechanism 96 includes the rotary impact
transmission element 106, or when the lifting mechanism
96 includes the rotary power source element 28, the re-
ciprocating impact part5 includes the rotary impact trans-
mission element 106.

[0494] The rotary power source element 28 can also
be the hydraulic motor or the pneumatic motor and the
like.

[0495] The buffer element 144 can also be arranged
between the frame 125 and the reciprocating impact part
5 or between the lifting mechanism 96 and the recipro-
cating impact part 5 or between the frame 125 and the
lifting mechanism 96, and the like.

[0496] The buffer guide element 146 is arranged on
the frame 125 and the reciprocating impact part 5 or on
the lifting mechanism 96 and the reciprocating impact
part 5 or on the frame 125 and the lifting mechanism 96,
and the like.

[0497] The restis the same as embodiment 27.

Embodiment 73

[0498] As shownin Fig. 110, in equipment for convert-
ing rotary motion into reciprocating impact motion, the
reciprocating impact part 5 includes a guide mechanism
68 and an impact driving mechanism 2, wherein the im-
pact driving mechanism 2 includes a crank impact driving
mechanism 73, the crank impact driving mechanism 73
includes a power impact element 51, the power impact
element51 includes a connectingrod 137, a buffer break-
off prevention mechanism 56 is arranged on the connect-
ing rod 137 or between the connecting rod 137 and an
impact head 1, the guide mechanism 68 includes a guide
rolling body supporting element 178 and an impact guide
element 50, the guide rolling body supporting element
178 includes an upper element of the guide rolling body
supporting element 178 and a lower element of the guide
rolling body supporting element 178, the impact guide
element 50 is a U-shaped impact guide element 152, the
U-shaped impact guide element 152 includes an upper
element 153 of the impact guide element and a lower
element 154 of the impact guide element, a roller 72 is
arranged on the upper element of the guide rolling body
supporting element 178 and the lower element of the
guide rolling body supporting element 178, the roller 72
is arranged between the upper element of the guide roll-
ing body supporting element 178 and the upper element
153 ofthe impact guide elementand is arranged between
the lower element of the guide rolling body supporting
element 178 and the lower element 154 of the impact
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guide element, the roller 72 is in close fit with the U-
shaped impact guide element 152 and the guide rolling
body supporting element 178 to enable the roller 72 to
support the U-shaped impact guide element 152 to re-
ciprocate through rolling friction, control the reciprocating
direction of the U-shaped impact guide element 152 and
correct the impact direction of the impact head 1, the U-
shaped impact guide element 152 and the impact head
1 are connected or separated or integrated, the power
impact element 51 is used for driving the impact head 1
to impact, and the power impact element 51 is not used
for guiding the impact head 1 and is not broken off by the
break-off force.

[0499] The rest is the same as embodiment 27.

Embodiment 74

[0500] As shownin Fig. 111, in equipment for convert-
ing rotary motion into reciprocating impact motion, the
impact driving mechanism 2 is a crank impact driving
mechanism 73, wherein the crank impact driving mech-
anism 73 includes a power source element, a cam shaft
155 and a cam 156, the power source element is used
for driving the cam shaft 155 to rotate, and the cam 156
installed on the cam shaft 155 is used for driving an im-
pact head 1 to impact in a reciprocating manner.
[0501] The rest is the same as embodiment 27.

Embodiment 75

[0502] As shownin Fig. 112, in equipment for convert-
ing rotary motion into reciprocating impact motion, the
impact driving mechanism 2 includes a crank impact driv-
ing mechanism 73, wherein the crank impact driving
mechanism 73 includes a power source element, an ec-
centric shaft 136 and a power impact element 51, the
eccentric shaft 136 is hinged with one end of the power
impact element 51, the power source element is used for
driving the eccentric shaft 136 to rotate, and the eccentric
shaft 136 is used for driving the power impact element
51 to impact in a reciprocating manner.

[0503] The restis the same as embodiment 27.

Embodiment 76

[0504] As shownin Fig. 113, in equipment for convert-
ing rotary motion into reciprocating impact motion, the
guide mechanism 68 includes a guide rolling body 86, a
guide supporting element 83 and an impact guide ele-
ment 50, wherein the section of the guide supporting el-
ement 83 is circularring-shaped, the section of the impact
guide element 50 is multi-prismatic, the guide supporting
element 83 with the circular ring-shaped section and the
multi-prismatic impact guide element 50 cooperate to
form a limiting structure of the guide rolling body 86, the
guide rolling body 86 is arranged between the guide sup-
porting element 83 and the impact guide element 50, and
the guide rolling body 86, the guide supporting element
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83 and the impact guide element 50 are in close fit to
achieve rolling guide.

[0505] As shownin Fig. 114, in equipment for convert-
ing rotary motion into reciprocating impact motion, the
guide mechanism 68 includes a guide rolling body 86, a
guide supporting element 83 and an impact guide ele-
ment 50, wherein the section of the guide supporting el-
ement 83 is pentagonal, the section of the impact guide
element 50 is pentagonal, a lug boss is arranged on the
pentagonal guide supporting element 83 and/or the pen-
tagonal impact guide element 50, a groove 119 is ar-
ranged on the guide rolling body 86, the guide supporting
element with the pentagonal section and the pentagonal
impact guide element cooperate with the guide rolling
body 86 with the groove 119 to form a limiting structure
of the guide rolling body 86, the guide rolling body 86 is
arranged between the guide supporting element 83 and
the impact guide element 50, and the guide rolling body
86, the guide supporting element 83 and the impact guide
element 50 are in close fit to achieve rolling guide.
[0506] As shownin Fig. 115, the guide mechanism 68
includes a guide rolling body 86, a guide supporting el-
ement 83 and an impact guide element 50, wherein the
section of the guide supporting element 83 is circular
ring-shaped, the section of the impact guide element 50
is circular, the guide rolling body 86 is a rolling drum, the
radius of the generatrix of the outer surface of the rolling
drum is equal to the inside diameter of the circular ring-
shaped section of the guide supporting element 83, a
groove 119 matched with the outer surface of the rolling
drum is arranged on the circular impact guide element in
the radial direction, the guide supporting element with
the circular ring-shaped section and the circular impact
guide element cooperate with the rolling drum to form a
limiting structure of the guide rolling body 86, the guide
rolling body 86 is arranged between the guide supporting
element 83 and the impact guide element 50, and the
guide rolling body 86, the guide supporting element 83
and the impact guide element 50 are in close fitto achieve
rolling guide.

[0507] As shownin Fig. 116, the guide mechanism 68
includes a guide rolling body 86, a guide supporting el-
ement 83 and an impact guide element 50, wherein the
section of the guide supporting element 83 is V-shaped,
the section of the impact guide element 50 is triangular,
the guide rolling body 86 is a concave rolling column,
projections matched with the outer surface of the con-
cave rolling column are arranged on the V-shaped inner
side face of the guide supporting element 83 and the
outer surface of the triangular impact guide element 50
in the radial direction, the guide supporting element with
the V-shaped section and the triangular impact guide el-
ement cooperate with the concave rolling column to form
a limiting structure of the guide rolling body 86, the guide
rolling body 86 is arranged between the guide supporting
element 83 and the impact guide element 50, and the
guide rolling body 86, the guide supporting element 83
and the impact guide element 50 are in close fitto achieve
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rolling guide.

[0508] Asshownin Fig. 117, in equipment for convert-
ing rotary motion into reciprocating impact motion, the
guide mechanism 68 includes a guide rolling body 86, a
guide supporting element 83 and an impact guide ele-
ment 50, wherein the section of the guide supporting el-
ement 83 is semicircular ring-shaped, the section of the
impact guide element 50 is semicircular, a rolling drum
is arranged between the semicircular top parts of the
guide supporting element 83 matched with the impact
guide element 50, a lug boss rolling column is arranged
at the lower part, raceways 76 matched with the lug boss
rolling column are arranged on the guide supporting el-
ement 83 and the impact guide element 50, the raceways
76 on the guide supporting element 83 and the impact
guide element 50 cooperate with the lug boss rolling col-
umn to form a limiting structure of the guide rolling body
86, and the guide rolling body 86, the guide supporting
element 83 and the impact guide element 50 are in close
fit to achieve rolling guide.

[0509] As shownin Fig. 118 and Fig. 119, the recipro-
cating rolling device includes a guide rolling body 86, a
guide supporting element 83 and an impact guide ele-
ment 50, wherein the guide rolling body 86 is arranged
between the guide supporting element 83 and the impact
guide element 50, the impact guide element 50, the guide
supporting element 83 and/or the guide rolling body 86
is provided with a limiting structure, the limiting structure
is a raceway 76, the guide rolling body 86 is arranged
between the guide supporting element 83 and the impact
guide element 50, the guide rolling body 86 is used for
supporting the impact guide element 50 to reciprocate
along the guide supporting element 83, the limiting struc-
ture is used for limiting the rolling space or position of the
guide rolling body 86, the limiting structure and a rolling
supporting element are connected or separated or inte-
grated, or the limiting structure and the impact guide el-
ement 50 are connected or separated or integrated, or
the limiting structure and the guide rolling body 86 are
connected or separated or integrated.

[0510] As shown in Fig. 120 and Fig. 121, a limiting
structure is arranged on the impact guide element 50,
the limiting structure is a pit 75, the guide rolling body 86
is arranged between the guide supporting element 83
and the impact guide element 50, the guide rolling body
86 is used for supporting the impact guide element 50 to
reciprocate along the guide supporting element 83, the
limiting structure is used for limiting the rolling space or
position of the guide rolling body 86, the limiting structure
is separated from the rolling supporting element, is inte-
grated with the impact guide element 50 and is separated
from the guide rolling body 86. As shown in Fig. 122 and
Fig. 123, a limiting structure is arranged on the impact
guide element 50, the limiting structure is a holder 77,
the guide rolling body 86 is arranged between the guide
supporting element 83 and the impact guide element 50,
the guide rolling body 86 is used for supporting the impact
guide element 50 to reciprocate along the guide support-
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ing element 83, the limiting structure is used for limiting
the rolling space or position of the guide rolling body 86,
the limiting structure and a rolling supporting element are
connected or separated or integrated, or the limiting
structure and the impact guide element 50 are connected
or separated or integrated, or the limiting structure and
the guide rolling body 86 are connected or separated or
integrated.

[0511] As shownin Fig. 124, raceways 76 of a limiting
structure is arranged on the impact guide element 50 and
the guide supporting element 83, the limiting structure is
formed by cooperation of an inner body 149 and an outer
sleeve 145, the guide rolling body 86 is arranged between
the guide supporting element 83 and the impact guide
element 50, the guide rolling body 86 is used for support-
ing the impact guide element 50 to reciprocate along the
guide supporting element 83, the limiting structure is
used for limiting the rolling space or position of the guide
rolling body 86, the limiting structure and a rolling sup-
porting element are connected or separated or integrat-
ed, or the limiting structure and the impact guide element
50 are connected or separated or integrated, or the lim-
iting structure and the guide rolling body 86 are connect-
ed or separated or integrated.

[0512] As shown in Fig. 125 and Fig. 126, the limiting
structure can be an oval limiting structure 78; as shown
in Fig. 127 and Fig. 128, the limiting structure can be a
dumb bell-shaped limiting structure 79;

as shown in Fig. 129, the limiting structure can be a cy-
lindrical limiting structure 80;

as shown in Fig. 130, the limiting structure can be a con-
ical limiting structure 110;

as shown in Fig. 131, the limiting structure can be a roller
limiting structure 111;

as shown in Fig. 132, the limiting structure can be a
square limiting structure 112;

as shown in Fig. 133, the limiting structure can be a U-
shaped limiting structure 113;

as shownin Fig. 134, the limiting structure can be aframe-
shaped limiting structure 114;

as shownin Fig. 135, the limiting structure can be a trans-
verse H-shaped limiting structure 115; and

the limiting structure further includes a drum passage or
a limiting plate or a limiting sleeve or a limiting rod or a
limiting shaft or a limiting groove or a spherical projection
or a lug boss or a bearing 161 or a circular ring shape or
a platform-shaped column or a platform-shaped ball or
a platform-shaped drum or a groove-shaped column or
a groove-shaped ball or a groove-shaped roller or a
groove-shaped ellipse or a spline shape or a camber or
aplate shape or a polygon or a cylinder or a spline sleeve
37.

Embodiment 77
[0513] Asshownin Fig. 136, equipment for converting

rotary motion into reciprocating impact motion, includes
aguide mechanism 68 and an impact driving mechanism
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2, wherein the guide mechanism 68 includes an impact
guide element 50, the impact driving mechanism 2 in-
cludes an impact driving mechanism 2 of a cam 156, the
impact driving mechanism 2 of the cam 156 includes the
cam 156 and a power impact element 51, the cam 156
cooperates with the power impact element 51 to drive
the power impact element 51 to impact, a bearing 161 is
arranged between the cam 156 and the power impact
element 51, the bearing 161 is in rolling friction with the
power impact element 51, and the power impact element
51 and the impact guide element 50 are separated or
connected or integrated.

[0514] The rest is the same as embodiment 27.

Embodiment 78

[0515] As shown in Fig. 137 and Fig. 138, equipment
for converting rotary motion into reciprocating impact mo-
tion, includes a guide mechanism 68 and an impact driv-
ing mechanism 2, wherein the guide mechanism 68 in-
cludes an impact guide element 50, the impact driving
mechanism 2 includes a crank impact driving mechanism
2, the crank impact driving mechanism 2 includes an ec-
centric shaft 136 and a power impact element 51, the
eccentric shaft 136 cooperates with the power impact
element 51 to drive the power impact element 51 to im-
pact, a bearing 161 is arranged between the eccentric
shaft 136 and the power impact element 51, the bearing
161 is in rolling friction with the power impact element
51, and the power impact element 51 and the impact
guide element 50 are separated or connected or integrat-
ed.
[0516] The rest is the same as embodiment 27.
Embodiment 79

[0517] As shown in Fig. 139 and Fig. 140, equipment
for converting rotary motion into reciprocating impact mo-
tion, includes a guide mechanism 68 and an impact driv-
ing mechanism 2, wherein the guide mechanism 68 in-
cludes an impact guide element 50, the impact driving
mechanism 2 includes a crank impact driving mechanism
73, the crank impact driving mechanism 73 includes a
crank 157 and a power impact element 51, the crank 157
cooperates with the power impact element 51 to drive
the power impact element 51 to impact, a bearing 161 is
arranged between the crank 157 and the power impact
element 51, the bearing 161 is in rolling friction with the
power impact element 51, and the power impact element
51 and the impact guide element 50 are separated or
connected or integrated.

[0518] The rest is the same as embodiment 27.

Embodiment 80
[0519] As shown in Fig. 141, Fig. 142 and Fig. 143,

equipment for converting rotary motion into reciprocating
impact motion, includes an impact power box 38, a guide
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mechanism 68, an impact driving mechanism 2, impact
heads 1 and the like, wherein the impact power box 38
is used for supporting the guide mechanism 68, the guide
mechanism 68 includes an impact guide element 50, a
friction body 164, a friction body supporting element 165
and the like, the friction body 164 includes a rolling body
71 and the like, the rolling body 71 includes a guide rolling
body 86 and the like, the guide supporting element 83
includes a guide rolling body supporting element 178 and
the like, the impact power box 38 and the friction body
supporting element 165 are separated or separately con-
nected or integrated, the end part of the impact guide
element 50 is stretched out from the impact power box
38 so as to be connected with the impact heads 1, the
impact heads 1 are arranged at the two ends of the impact
guide element 50, the impact guide element 50 and the
impact heads 1 are connected or integrated, the impact
driving mechanism 2 includes a crank impact driving
mechanism 73, the crank impact driving mechanism 73
includes a power impact element 51, a power supporting
element 74 and the like, the impact power box 38 and
the power supporting element 74 are separately connect-
ed or are integrated, the power supporting element 74
and the guide supporting element 83 are separated or
separately connected or integrated, the impact guide el-
ement 50 and the powerimpact element 51 are separated
or separately connected or integrated, the power impact
element 51 is arranged in the impact power box 38, the
power impact element 51 and the impact heads 1 are
movably connected or are separated, a break-off preven-
tion mechanism 116 is arranged at one end of the power
impact element 51, the break-off prevention mechanism
116 includes a rotary structure and the like, the power
impact element 51 is used for driving the impact heads
1 to impact, an impact break-off force is applied to the
break-off prevention mechanism 116, and the rotary
structure of the break-off prevention mechanism 116 is
stressed to rotate to isolate the impact counterforce, the
friction body 164 is arranged between the guide support-
ing element 83 and the impact guide element 50 to form
the guide mechanism 68, the friction body 164, the friction
body supporting element 165 and the impact guide ele-
ment 50 and the like are in close fit to support the impact
heads 1 to impact through rolling friction or suspension
friction, and the guide mechanism 68 is used for correct-
ing the impact direction of the impact head 1 and pre-
venting the impact driving mechanism 2 from being dam-
aged by the break-off force and/or the impact counter-
force.

[0520] The crank impact driving mechanism 73 in-
cludes a multi-throw crank shaft multi-rod impact mech-
anism 132, a power output component and the like,
wherein the multi-throw crank shaft multi-rod impact
mechanism 132 includes a multi-throw crank shaft 133,
a connecting rod 137 and the like, the multi-throw crank
shaft 133 includes a power concentric shaft segment 134,
a connecting handle 135, an eccentric shaft 136 and the
like, the concentric shaft segment 134, the connecting
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handle 135 and the eccentric shaft 136 and the like are
separated or connected or integrated, one end of the
power concentric shaft segment 134 of the multi-throw
crank shaft 133 is connected with the power output com-
ponent of the crank impact driving mechanism 73, more
than two connecting handles 135, eccentric shafts 136
and the like are arranged at the other end of the power
concentric shaft segment 134, the power concentric shaft
segment 134 of the multi-throw crank shaft 133 is in-
stalled on the impact power box 38 or a supporting frame
95, the eccentric shaft 136 of the multi-throw crank shaft
133 is hinged with one end of the connecting rod 137,
the other end of the connecting rod 137 and the impact
heads 1 are connected or separated, and one eccentric
shaft 136 is used for driving more than one connecting
rod 137 to impact in a reciprocating manner.

[0521] One eccentric shaft 136 or more than two ec-
centric shafts 136 are arranged, the more than two ec-
centric shafts 136 are arranged at intervals along the
radial direction of the power concentric shaft segment
134 to form angle difference, the impact driving mecha-
nism 2 includes a power output component, and the pow-
er concentric shaft segment 134 of the multi-throw crank
shaft 133 and the power output component are separated
or connected or integrated.

[0522] The multi-throw crank shaft 133 is provided with
a liquid channel 163, and the liquid channel 163 is ar-
ranged on the power concentric shaft segment 134, the
connecting handle 135 and/or the eccentric shaft 136.

[0523] The impact power box 38 includes a lubricating
system.
[0524] The impact power box 38 includes a sealing el-

ement 47, wherein the sealing element 47 is arranged at
the movable connecting site of the impact driving mech-
anism 2 or the guide mechanism 68 and the impact power
box 38.

[0525] An impact element protection cover 107 is ar-
ranged at the joint site of the power impact element 51
and the impact head 1, or a guide element protection
cover 107 is arranged at the joint site of the impact guide
element 50 and the impact head 1, the power impact
element 51 and the impact heads 1 are connected or
separated or integrated, the impact guide element 50 and
the impact heads 1 are connected or integrated, and the
sealing element 47 is arranged between the impact ele-
ment protection cover 107 or the guide element protec-
tion cover 107 and the impact power box 38.

[0526] The sealing element 47 is arranged between
the impact guide element 50 and the friction body sup-
porting element 165 or between the power impact ele-
ment 51 and a power supporting element 74.

[0527] The sealing element 47 includes a sealing cav-
ity or a sealing piece or a sealing plug or a sealing pad
or an O-shaped ring or a sliding ring or an elastomer 4
or a retainer ring or a supporting ring or a sealing ring or
a starlike ring or a pressing ring or a V-shaped body or
a U-shaped body or a frame-shaped ring or a groove-
shaped element or a pressure spring or an opening seal-
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ing ring or a sealing strip or a sealing plate or a sealing
block.

[0528] The sealing element 47 is made from a rubber
material or a polyurethane material or a nylon material
or a plastic material or a metallic material or a composite
material.

[0529] Theimpacthead 1includes outer-layer material
impact teeth 43 and inner-layer material impact teeth 45
and the like, wherein the shape and arrangement of the
outer-layer material impact teeth 43 are conductive to
enabling the material blanked by the inner-layer material
impact teeth 45 to flow out from the gaps of the outer-
layer material impact teeth 43.

[0530] The shape or arrangement of the inner-layer
material impact teeth 45 is conductive to blanking the
inner-layer material of a coal bed to be dug or a rock
stratum or cement concrete or bituminous concrete or
hardened mudstone.

[0531] The outer-layer material impact teeth 43 and
the inner-layer materialimpact teeth 45 are arranged side
by side to form a multilayerimpact head 1, multiple layers
of impact mechanisms cooperate to achieve impact
blanking and material discharging, and multiple layers of
impact teeth are used for increasing the coal digging
width and improving the coal digging efficiency.

[0532] The distances between the tooth heads of two
adjacent layers of impact teeth are different, the impact
teeth are arranged to be multilayer impact teeth, a coal
bed to be dug or a rock stratum or cement concrete or
bituminous concrete or a hardened mudstone is impact-
ed to a step shape, more than two relatively free surfaces
are generated on each step layer of the step-shaped coal
bed or rock stratum or cement concrete or bituminous
concrete or hardened mudstone, the pressure stress
and/or structural strength of the step-shaped coal bed or
rock stratum or cement concrete or bituminous concrete
or hardened mudstone is greatly reduced compared with
that of the original planar coal bed or rock stratum or
cement concrete or bituminous concrete or hardened
mudstone, and the tooth heads and the impact teeth are
separately connected or are integrated.

[0533] After the coal bed or the rock stratum or the
cement concrete or the bituminous concrete or the hard-
ened mudstone isimpacted to the step shape, when each
layer of the impact teeth is used for digging again, the
two relatively free surfaces of the step-shaped coal bed
or rock stratum or cement concrete or bituminous con-
crete or hardened mudstone are reasonably utilized to
blank the material, so as to greatly reduce the impact
resistance, avoid overlarge lumps of the material blanked
by the impact head 1, reduce the power consumption,
reduce impact counterforce and improve the impact ef-
ficiency.

[0534] A discharge hole 90 is arranged on an outer-
layer material impact tooth seat 44, and the discharge
hole 90 is conducive to enabling the material blanked by
inner-layer material impact teeth 45 to flow out.

[0535] A machine body 4 includes a frame 125 and the
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like, no lifting mechanism 96 is arranged on the machine
body 4, a reciprocating impact part 5 is arranged on the
frame 125, and a walking part 7 is arranged at the lower
part of the machine body 4 and is used for driving the
machine body 4 to walk.

[0536] The friction body 164 can also include a sus-
pension body and the like, and the rolling body 71 can
also include a power rolling body 71 and the like.
[0537] Theimpacthead 1 can also be arranged at one
end of the impact guide element 50 or the impact head
1 is arranged at one end and a counterweight element
94 is arranged at the other end.

[0538] The break-off prevention mechanisms 116 can
alsobe arranged attwo ends of the powerimpact element
51, and the break-off prevention mechanism 116 can also
include a separate break-off prevention structure and the
like.
[0539] The restis the same as embodiment 27.
Embodiment 81

[0540] As shownin Fig. 144, equipment for converting
rotary motion into reciprocating impact motion, includes
an impact power box 38, a guide mechanism 68, an im-
pact driving mechanism 2, impact heads 1 and the like,
wherein the impact power box 38 is used for supporting
the guide mechanism 68, the guide mechanism 68 in-
cludes an impact guide element 50, a friction body 164,
a friction body supporting element 165 and the like, the
friction body 164 includes a rolling body 71 and the like,
the rolling body 71 includes a linear bearing 179 and the
like, the impact power box 38 and the friction body sup-
porting element 165 are separated or separately con-
nected or integrated, the end part of the impact guide
element 50 is stretched out from the impact power box
38 so as to be connected with the impact heads 1, the
impactheads 1 are arranged at the two ends of theimpact
guide element 50, the impact guide element 50 and the
impact heads 1 are connected or integrated, the impact
driving mechanism 2 includes a crank impact driving
mechanism 73, the crank impact driving mechanism 73
includes a power impact element 51, a power supporting
element 74 and the like, the impact power box 38 and
the power supporting element 74 are separately connect-
ed or are integrated, the power supporting element 74
and the guide supporting element 83 are separated or
separately connected or integrated, the impact guide el-
ement50andthe powerimpactelement 51 are separated
or separately connected or integrated, the power impact
element 51 is arranged in the impact power box 38, the
powerimpact element 51 and the impacthead 1 are mov-
ably connected or are separated, the friction body 164 is
arranged between the guide supporting element 83 and
the impact guide element 50 to form the guide mecha-
nism 68, the friction body 164, the friction body supporting
element 165 and the impact guide element 50 and the
like are in close fit to support the impact heads 1 toimpact
through rolling friction or suspension friction, and the
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guide mechanism 68 is used for correcting the impact
direction of the impact head 1 and preventing the impact
driving mechanism 2 from being damaged by the break-
off force and/or the impact counterforce.

[0541] The restis the same as embodiment 27.

Embodiment 82

[0542] As shown in Fig. 145, Fig. 146 and Fig. 147, in
equipment for converting rotary motion into reciprocating
impact motion, a reciprocating impact part 5 includes a
rocker arm lifting mechanism, wherein an impact power
box 38 is arranged at the front part of the rocker arm
lifting mechanism, a crank impact driving mechanism 73
includes a transmission gear 12, connecting rods 137 of
a crank 157 are arranged at the two sides of the trans-
mission gear 12, the connecting rod 137 of the crank 157
at one side is used for at least driving one impact head
1 to impact, the connecting rods 137 of the crank 157 at
the two sides of the transmission gear 12 are used for
simultaneously impacting or alternatively impacting,
guide supporting elements 83, impact guide elements 50
and friction bodies 164 are arranged at more than two
end parts of the impact power box 38, the friction bodies
164 are arranged between the guide supporting elements
83 and the impact guide elements 50 to form a multipoint
impact head 1 supporting structure, the impact power
box 38 and the guide supporting elements 83 and the
like are separately connected or are integrated, more
thantwo impact guide elements 50 are stretched out from
the impact power box so as to be connected with the
impact head 1, the connecting rod 137 and the impact
head 1 are connected or separated or integrated, a break-
off prevention mechanism 116 is arranged at one end or
two ends of the connecting rod 137, the connecting rod
137 is used for driving the impact head 1 to reciprocate,
and the more than two impact guide elements 50 are
used for correcting the impact direction of the impact
head 1.
[0543] The restis the same as embodiment 27.
Embodiment 83

[0544] As shownin Fig. 148, in equipment for convert-
ing rotary motion into reciprocating impact motion, a lig-
uid suspension body 166 includes a liquid medium
source 167, a control valve 168, a conveying pipeline
169, a liquid cavity 147 and the like, wherein the liquid
cavity 147 is arranged on a guide mechanism 68, the
liquid suspension body 166 is formed between a guide
supporting element 83 and an impact guide element 50,
and the liquid suspension body 166 is used for supporting
the impact guide element 50 to reciprocate through sus-
pension friction.

[0545] The liquid cavity 147 can also be arranged on
an impact driving mechanism 2, and the liquid suspen-
sion body 166 is formed between a power supporting
element 74 and a power impact element 51.
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[0546] The restis the same as embodiment 27.

Embodiment 84

[0547] As shownin Fig. 149, in equipment for convert-
ing rotary motion into reciprocating impact motion, an air
suspension body 150 includes an air source 151, a con-
trol valve 168, a conveying pipeline 169, an air cavity 148
and the like, wherein the air cavity 148 is arranged on a
guide mechanism 68 or an impact driving mechanism 2,
the air suspension body 150 is formed between a friction
body supporting element 165 and an impact guide ele-
ment 50, or the air suspension body 150 is formed be-
tween a power supporting element 74 and a power impact
element 51, the power supporting element 74 and the
friction body supporting element 165 are separated or
separately connected or integrated, the impact guide el-
ement50 andthe powerimpact element 51 are separated
or separately connected or integrated, and the air sus-
pension body 150 is used for supporting the impact guide
element 50 to reciprocate through suspension friction or
the air suspension body 150 is used for supporting the
powerimpact element 51 to reciprocate through suspen-
sion friction.

[0548] The rest is the same as embodiment 27.

Embodiment 85

[0549] As shownin Fig. 150, in equipment for convert-
ing rotary motion into reciprocating impact motion, an
impact guide element 50 and a friction body supporting
element 165 include N pole permanent magnets 160, a
power impact element 51 and a power supporting ele-
ment 74 include S pole permanent magnets 162, wherein
the N pole permanent magnets 160 and the N pole per-
manent magnets 160 or the S pole permanent magnets
162 and the S pole permanent magnets 162 repel each
other due to the same polarity to form a magnetic sus-
pension body 159, the power impact element 51 is used
for driving the impact guide element 50 to reciprocate,
the magnetic suspension body 159 is used for supporting
the impact guide element 50 and the friction body sup-
porting element 165 to relatively reciprocate through sus-
pension friction or the magnetic suspension body 159 is
used for supporting the power impact element 51 and
the power supporting element 74 to relatively reciprocate
through suspension friction.

[0550] The power impact element 51 and the power
supporting element 74 can also include the N pole per-
manent magnets 160, and the impact guide element 50
and the friction body supporting element 165 can also
include the S pole permanent magnets 162.

[0551] The rest is the same as embodiment 27.

Embodiment 86

[0552] As shownin Fig. 151, in equipment for convert-
ing rotary motion into reciprocating impact motion, an
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impact guide element 50 and a friction body supporting
element 165 or a power impact element 51 and a power
supporting element 74 include negative pole permanent
magnets 170, or the impact guide element 50 and the
friction body supporting element 165 or the power impact
element 51 and the power supporting element 74 include
positive pole permanent magnets 171, wherein the neg-
ative pole permanent magnets 170 and the negative pole
permanent magnets 170 or the positive pole permanent
magnets 171 and the positive pole permanent magnets
171 repel each other due to the same polarity to form a
magnetic suspension body 159, the power impact ele-
ment 51 is used for driving the impact guide element 50
toreciprocate, the magnetic suspension body 159is used
for supporting the impact guide element 50 and the fric-
tion body supporting element 165 torelatively reciprocate
through suspension friction or the magnetic suspension
body 159 is used for supporting the powerimpact element
51 and the power supporting element 74 to relatively re-
ciprocate through suspension friction.

[0553] The restis the same as embodiment 27.

Embodiment 87

[0554] As shown in Fig. 152, Fig. 153 and Fig. 154, in
equipment for converting rotary motion into reciprocating
impact motion, a circular raceway 172 is arranged on an
impact guide element 50, wherein the circular raceway
172 includes a circular supporting segment 173 and a
circular segment 174, the plane of the circular raceway
172 is arranged to be approximately parallel to the sur-
face of a guide supporting element 83, a rolling body 71
in the circular supporting segment 173 supports the roll-
ing friction of the guide supporting element 83, and the
rolling body 71 in the circular segment 174 does not sup-
portthe rolling friction of the guide supporting element 83.
[0555] The rolling body 71 in the circular supporting
segment 173 supports the rolling friction of the impact
guide element 50 and the guide supporting element 83
or supports the rolling friction of a power impact element
51 and a power supporting element 74, and the rolling
body 71 in the circular segment 174 does not support the
rolling friction of the guide supporting element 83, the
impact guide element 50, the power impact element 51
and the power supporting element 74, and the like.
[0556] The impact guide element 50 or the guide sup-
porting element 83 or the power impact element 51 or
the power supporting element 74 is made from a light
material, and the light material includes an aluminum al-
loy or high-strength plastic or ceramic or a titanium alloy
or carbon fiber or light steel or a composite material, and
the like.

[0557] The power supporting element 74 can be a
raceway power supporting element or a pit power sup-
porting element or a belt frame power supporting element
or a circular raceway power supporting element or a
stroke segment power supporting element or a limiting
power supporting element or a cylindrical power support-
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ing element or a U-shaped power supporting element or
an E-shaped power supporting element or a polygonal
power supporting element or a power supporting element
of an impact power box 38 or a frame-shaped power sup-
porting element or a deformed power supporting ele-
ment, and the like.

[0558] The rest is the same as embodiment 27.

Embodiment 88

[0559] As shown in Fig. 155, Fig. 156 and Fig. 157, in
equipment for converting rotary motion into reciprocating
impact motion, the reciprocating impact part 5 includes
a guide mechanism 68, an impact driving mechanism 2,
an impact power box 38, an impact head 1 and the like,
wherein the impact power box 38 is used for supporting
the guide mechanism 68, the impact driving mechanism
2 includes a crank impact driving mechanism 73 and the
like, the crank impact driving mechanism 73 includes a
power impact element 51, the power impact element 51
is arranged on the impact power box 38, the powerimpact
element 51 and an impact head 1 are connected or sep-
arated or integrated, the guide mechanism 68 includes
a guide rolling body supporting element 178, a guide roll-
ing body 86 and an impact guide element 50, the guide
rolling body 86 includes aroller 72, the roller 72 is a waist
drum wheel 180, waist drum wheel bearings 177 are ar-
ranged at the two ends of the waist drum wheel 180, the
waist drum wheel bearings 177 are installed on the guide
rolling body supporting element 178, the shape of the
impact guide element 50 is buckled with the cambered
groove 119 of the waist drum wheel 180, the impact guide
element 50 linearly reciprocates by leaning against the
cambered groove 119, the impact guide element 50 re-
ciprocates under the support of the waist drum wheel,
the power impact element 51 is used for driving the im-
pact head 1 to impact, a buffer break-off prevention
mechanism 56 is arranged on the power impact element
51, the buffer break-off prevention mechanism 56 iso-
lates an impact counteraction break-off force through
buffer, the guide rolling body supporting element 178 and
the impact guide element 50 are in close fit with the waist
drum wheel 180 to correct the impact direction of the
impact head 1 through rolling friction and prevent the
impact head 1 from rotating, and the power impact ele-
ment 51 is not used for guiding the impact head 1 and is
not broken off by the break-off force.

[0560] The restis the same as embodiment 27.

Embodiment 89

[0561] Asshownin Fig. 158 to Fig. 159, equipment for
converting rotary motion into reciprocating impact mo-
tion, includes an impact driving mechanism 2, a guide
mechanism 68 and the like, wherein the impact driving
mechanism 2 includes a crank impact driving mechanism
73 and the like, the crank impact driving mechanism 73
includes a power impact element 51 and the like, the
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guide mechanism 68 and the crank impact driving mech-
anism 73 and the like are combined to form more than
two reciprocating impact parts 5, the more than two re-
ciprocating impact parts 5 are arranged at the front part
of a lifting mechanism 96, and the more than two recip-
rocating impact parts 5 are arranged left and right to in-
crease the digging width.

[0562] The guide mechanism 68 includes a guide roll-
ing body 86, a guide supporting element 83, an impact
guide element 50 and the like, wherein the guide rolling
body 86 is arranged between the guide supporting ele-
ment 83 and the impact guide element 50.

[0563] The reciprocating impact part 5 includes an im-
pact power box 38 and the like, wherein the crank impact
driving mechanism 73 includes an assembly of a crank
157 and the like, the assembly of the crank 157 is used
for driving the power impact element 51, the guide mech-
anism 68 and the assembly of the crank 157 are coop-
eratively arranged in the impact power box 38, an impact
head 1is arranged at the end of the impact guide element
50 stretched out from the impact power box 38, and a
counterweight element 94 used for preventing the impact
head 1 from breaking off the guide mechanism 68, the
impact driving mechanism 2 and/or a machine body 4
and the like due to unbalanced gravity is arranged at the
other end thereof, and more than two end parts of the
power impact element 51 stretched out from the impact
power box 38 and the impact head 1 are connected or
separated.

[0564] When the guide mechanism 68 and the assem-
bly of the crank 157 are cooperatively arranged at the
front part of a lifting mechanism 96, the impact power
box 38 supports the assembly of the crank 157, the guide
mechanism 68, the impact head 1 and the like, and the
impact power box 38 is arranged at the front part of the
lifting mechanism 96 or a frame 125.

[0565] A limiting structure of the guide rolling body 86
and the like is arranged on the guide supporting element
83 or the impact guide element 50, the limiting structure
of the guide rolling body 86 is used for limiting the rolling
space of the guide rolling body 86, the guide rolling body
86, the guide supporting element 83 and the impact guide
element 50 are in close fit to enable the guide rolling body
86 arranged in the limiting structure of the guide rolling
body 86 to support the impact guide element 50 to recip-
rocate through rolling friction an control the impact direc-
tion of the impact guide element 50.

[0566] The more than two reciprocating impact parts
5 can also be arranged at the front part of the frame 125.
[0567] The impact heads 1 are arranged at the two
ends of the impact guide element 50 stretched out from
the impact power box 38, or the impact head 1 is only
arranged at one end thereof.

[0568] The restis the same as embodiment 27.

Embodiment 90

[0569] As shown in Fig. 160 to Fig. 161, in equipment
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for converting rotary motion into reciprocating impact mo-
tion, a buffer break-off prevention mechanism 56 in-
cludes a buffer reciprocating element 53, an elastomer
49, a buffer supporting element 54 and the like, wherein
the elastomer 49 is arranged between the buffer support-
ing element 54 and the buffer reciprocating element 53
or arranged on the buffer reciprocating element 53 or
arranged on the buffer supporting element 54, the buffer
supporting element 54 and/or the buffer reciprocating el-
ement 53 includes an elastomer fixing element 117, the
buffer supporting element 54 and the elastomer fixing
element 117 are integrated, the buffer reciprocating ele-
ment 53 and the elastomer fixing element 117 are sep-
arately connected, the buffer reciprocating element 53
and the elastomer 49 are integrated, the elastomer 49
and the buffer supporting element 54 are separated, the
elastomer 49 and the elastomer fixing element 117 are
separated, when the buffer supporting element 54 and a
power impact element 51 are integrated, the buffer re-
ciprocating element 53 and an impact head 1 are sepa-
rately connected or are integrated, when the impact head
1 is used for impacting the coal bed or the rock stratum
or the cement concrete or the bituminous concrete or the
hardened mudstone, an impact counterforce is applied
to the buffer break-off prevention mechanism 56, the
elastomer fixing element 117 extrudes the elastomer 49,
and the elastomer 49 deforms to absorb and decompose
the impact counterforce, to avoid the break-off damage
to the power impact element 51.

[0570] The elastomer fixing element 117 is a thread
elastomer fixing element 117.

[0571] The buffer supporting element 54 and the elas-
tomer fixing element 117 can also be separately connect-
ed, the buffer reciprocating element 53 and the elastomer
49 can also be separated or separately connected, the
buffer reciprocating element 53 and the elastomer fixing
element 117 can also be of an integrated structure, the
elastomer 49 and the buffer supporting element 54 can
also be movably connected or are integrated, the elas-
tomer 49 and the elastomer fixing element 117 can also
be movably connected or are integrated, when the buffer
supporting element 54 and the power impact element 51
are separately connected, the buffer reciprocating ele-
ment 53 and the impact head 1 are separately connected
or are integrated. When the buffer reciprocating element
53 and the power impact element 51 are separately con-
nected or are integrated, the buffer supporting element
54 and the impact head 1 are separately connected or
are integrated.

Embodiment 91

[0572] Asshownin Fig. 162, in equipment for convert-
ing rotary motion into reciprocating impact motion, an
elastomer fixing element 117 includes a neck elastomer
fixing element 117.

[0573] The elastomer fixing element 117 can also be
a sleeve elastomer fixing element or a frame-shaped
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elastomer fixing element or a U-shaped elastomer fixing
element or a multi-prismatic elastomer fixing element or
a plate type elastomer fixing element or a rod type elas-
tomer fixing element or a baffle elastomer fixing element
or a hinge hole elastomer fixing element or a fixing shaft
elastomer fixing element or a pin shaft elastomer fixing
element or a hook elastomer fixing element or a locking
pin elastomer fixing element or a clamping pin elastomer
fixing element or a hanging gear elastomer fixing element
or atriangular elastomer fixing element or aquadrangular
elastomer fixing element or a polygonal elastomer fixing
element or a sleeve rod type elastomer fixing element or
a positioning platform elastomer fixing element or a po-
sitioning pin elastomer fixing element or a positioning
hole elastomer fixing element or a positioning groove
elastomer fixing element or a positioning bolt elastomer
fixing element or a positioning neck elastomer fixing el-
ement or a positioning guide post elastomer fixing ele-
ment or a positioning shaft elastomer fixing element or a
positioning plate elastomer fixing element or a positioning
ring elastomer fixing element or a positioning hook elas-
tomer fixing element or a positioning thread elastomer
fixing element or a clamping sleeve elastomer fixing el-
ement or a transverse H-shaped elastomer fixing ele-
ment or a combined elastomer fixing element, and the
like.
[0574] The restis the same as embodiment 90.
Embodiment 92

[0575] As shownin Fig. 163, in equipment for convert-
ing rotary motion into reciprocating impact motion, the
buffer break-off prevention mechanism 56 includes a
buffer reciprocating element 53, an elastomer 49, a buffer
supporting element 54 and the like, wherein the elas-
tomer 49 is arranged between the buffer supporting ele-
ment 54 and the buffer reciprocating element 53, the buff-
er supporting element 54 and/or the buffer reciprocating
element 53 includes an elastomer fixing element 117,
the buffer supporting element 54 and the elastomer fixing
element 117 are separately connected, the buffer recip-
rocating element 53 and the elastomer fixing element
117 are separately connected, the buffer reciprocating
element 53 and the elastomer 49 are integrated, the elas-
tomer 49 and the buffer supporting element 54 are sep-
arated, when the elastomer 49 and the elastomer fixing
element 117 are fixedly connected or are integrated, the
elastomer fixing element 117 extrudes the elastomer 49,
and the elastomer 49 deforms to absorb and decompose
the impact counterforce.

[0576] The elastomer 49 can also be arranged on the
buffer reciprocating element 53 or on the buffer support-
ing element 54, the buffer supporting element 54 and the
elastomer fixing element 117 can also be integrated, the
buffer reciprocating element 53 and the elastomer fixing
element 117 can also be integrated, the buffer recipro-
cating element 53 and the elastomer 49 are separated
or separately connected, and the elastomer 49 and the
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buffer supporting element 54 can also be movably con-
nected or are integrated.
[0577] The restis the same as embodiment 90.

Embodiment 93

[0578] As shownin Fig. 164, in equipment for convert-
ing rotary motion into reciprocating impact motion, a re-
ciprocating impact part 5 includes a guide mechanism
68, a buffer break-off prevention mechanism 56 includes
a buffer reciprocating element 53, an elastomer 49, a
buffer supporting element 54 and the like, wherein the
elastomer 49 is arranged between the buffer supporting
element 54 and the buffer reciprocating element 53, the
buffer supporting element 54 and/or the buffer recipro-
cating element 53 includes an elastomer fixing element
117, the buffer supporting element 54 and the elastomer
fixing element 117 are integrated, the buffer reciprocating
element 53 and the elastomer fixing element 117 are
integrated, the buffer reciprocating element 53 and the
elastomer 49 are integrated, the elastomer 49 and the
buffer supporting element 54 are separated, when the
elastomer 49 and the elastomer fixing element 117 are
separately connected, the elastomer fixing element 117
and/or the buffer reciprocating element 53 extrudes the
elastomer 49, the elastomer 49 deforms to absorb and
decompose the impact counterforce, and the guide
mechanism 68 is used for correcting the impact direction
of an impact head 1.

[0579] The buffer supporting element 54 and the elas-
tomer fixing element 117 can also be separated or sep-
arately connected, the buffer reciprocating element 53
and the elastomer fixing element 117 can also be sepa-
rated or separately connected, the buffer reciprocating
element 53 and the elastomer 49 are separated or sep-
arately connected, and the elastomer 49 and the buffer
supporting element 54 can also be movably connected
or are integrated.

[0580] The restis the same as embodiment 90.

Embodiment 94

[0581] As shown in Fig. 165, Fig. 166, Fig. 167, Fig.
168, Fig. 169 and Fig. 170, in equipment for converting
rotary motion into reciprocating impact motion, the walk-
ing part 7 or the machine body 4 includes a rotary disk
3, wherein the rotary disk 3 is arranged at the upper part
of the walking part 7 and the lower part of the machine
body 4, an impact head 1 is arranged on the rotary disk
3 and/or on arocker arm 6, the rocker arm 6 is arranged
on the machine body 4 and/or on the rotary disk 3, the
walking part 7 is used for driving the rotary disk 3 to walk,
the rotary disk 3 is used for driving the impact head 1 to
impact and/or excavate and load at multiple positions,
the machine body 4 includes a frame 125, wherein the
frame 125 includes a material excavating and loading
device 65, the material excavating and loading device 65
includes a bucket or an excavator grab, the material ex-
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cavating and loading device 65 is used for carting the
material, the rotary disk 3 includes an inner rotary disk
118 and an outer rotary disk 122, the frame 125 includes
an operating chamber 64, the operating chamber 64 is
arranged in the inner rotary disk 118, an inner rotary disk
rocker arm 6 is arranged on the inner rotary disk 118,
one end of the inner rotary disk rocker arm 6 is connected
with the inner rotary disk 118, the other end thereof is
connected with the impact head 1 and/or the bucket
and/or the excavator grab, an outer rotary disk rocker
arm 6 is arranged on the outer rotary disk 122, one end
of the outer rotary disk rocker arm 6 is connected with
the outer rotary disk, and the other end thereof is con-
nected with the impact head 1 and/or the bucket and/or
the excavator grab, a crank impact driving mechanism
73 includes an expansion piece of the crank impact driv-
ing mechanism, and/or the material excavating and load-
ing device 65 includes an expansion piece of the material
excavating and loading device, the expansion piece of
the crank 157 impact mechanism or the expansion piece
of the material excavating and loading device is used for
preventing mutual interference when the crank impact
driving mechanism 73 or the material excavating and
loading device 65 is at work, the impact head 1 includes
a multifunctional combined impact head 1, and the mul-
tifunctional combined impact head 1 is used for impact-
ing, crushing, stacking and carting the material.

Embodiment 95

[0582] AsshowninFig.171andFig.172,in equipment
for converting rotary motion into reciprocatingimpact mo-
tion, the rolling friction guide mechanism 68 includes a
roller 72, a guide element of the roller 72 and a rolling
body supporting element 70, wherein the roller 72 is ar-
ranged on the rolling body supporting element 70 or on
the guide element of the roller 72, a power impact element
51 and the rolling body supporting element 70 are sep-
arated or separately connected or integrated, the roller
72 is arranged on the side part of the power impact ele-
ment 51 or in the power impact element 51, the roller 72
is used for correcting the power impact element 51 to
impact in a reciprocating manner through rolling friction,
the power impact element 51 and an impact head 1 are
movably connected or are integrated, the power impact
element51is usedfordriving theimpacthead 1 toimpact,
and the guide element of the roller 72, the rolling body
supporting element 70 and the roller 72 cooperate to cor-
rect the impact direction of the impact head 1.

[0583] The restis the same as embodiment 94.

Embodiment 96

[0584] As shownin Fig. 173, in equipment for convert-
ing rotary motion into reciprocating impact motion, the
guide element of the roller 72 and an impact power box
38 are separated or separately connected or integrated,
the guide element of the roller 72 and a rocker arm 6 are
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integrated or separated or separately connected, the
guide element of the roller 72 and a material plate 181
are separated or separately connected or integrated, the
roller 72 is in clearance fit with the guide elements of the
roller 72 at the two sides of the roller 72, when the roller
72 is in rolling friction with the guide element of the roller
72 atone side, the roller 72 is not in contact with the guide
element of the roller 72 at the other side, the roller 72 is
limited by the guide elements of the roller 72 at the two
sides, to prevent a power impact element 51 from swing-
ing so as to control an impact head 1 to swing.

[0585] The rest is the same as embodiment 94.

Embodiment 97

[0586] AsshowninFig.174andFig.175,in equipment
for converting rotary motion into reciprocating impact mo-
tion, the rolling friction guide mechanism 68 includes a
rolling body 71, a rolling body supporting element 70 and
an impact guide element 50, wherein the rolling body 71
is a waist drum wheel 180, the rolling body supporting
element 70 and a material plate 181 are separated or
separately connected or integrated, the impact guide el-
ement 50 and a power impact element 51 are integrated
or separately connected, the power impact element 51
and an impact head 1 are integrated or separately con-
nected, the waist drum wheel 180 is arranged on the
rolling body supporting element 70, a groove 119 or a
projection is arranged on the waist drum wheel 180, a
projectionoragroove 119is arranged on the correspond-
ing power impact element 51, and the waist drum wheel
180 is buckled with the power impact element 51 to cor-
rect the impact direction of the power impact element 51
through rolling friction and prevent the impact head 1
from swinging.

Embodiment 98

[0587] AsshowninFig. 176, Fig. 177 and Fig. 178, in
equipment for converting rotary motion into reciprocating
impact motion, the impact power box 38 and/or the ma-
terial plate 181 includes a protection plate stroke groove
48, wherein the protection plate stroke groove 48 is ar-
ranged along the surrounding or a local part of the impact
power box 38 and/or the material plate 181, a protection
element includes a protection plate, and the protection
plate reciprocates in the protection plate stroke groove
48 arranged along the surrounding or the local part.
[0588] The rest is the same as embodiment 94.

Claims

1. A method of equipment for converting rotary motion
into reciprocating impact motion, characterized in
that, an impact power source element is arranged,
wherein the impact power source element is ar-
ranged perpendicular to a rocker arm or parallel to
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the rocker arm, the impact power source element is
arranged to be a motor or a hydraulic motor or a
pneumatic motor, a power belt pulley or a power gear
or a power chain wheel or a power bevel gear is
installed on the power output shaft of the motor or
the hydraulic motor or the pneumatic motor, a trans-
mission belt pulley or a transmission gear or a trans-
mission chain wheel or a transmission bevel gear is
used for driving a crank shaft, the power output shaft
is perpendicular to the rocker arm, and the power
output shaft, a transmission shaft and the crank shaft
are arranged in parallel to enable the transmission
gear to drive the crank shaft to convert rotary motion
into reciprocating impact motion, or the power output
shaft is arranged parallel to the rocker arm to drive
the crank shaft to convert the rotary motion into the
reciprocating impact motion after converting the
power direction through the power bevel gear and
the transmission bevel gear, an impact head is con-
nected with animpact driving mechanism, the impact
driving mechanism is arranged on the rocker arm,
the crank shaft is used for driving the impact head
to impact in a reciprocating manner, the rocker arm
is arranged at the front end of a machine body, a
walking part is arranged at the lower part of the ma-
chine body, and the walking part is used for driving
the machine body to walk to continuously work.

The method of equipment for converting rotary mo-
tion into reciprocating impact motion according to
claim 1, characterized in that, a rotating device is
arranged, wherein the rotating device is arranged on
a fixed seat and a movable arm, the fixed seat is
arranged to a fixed arm and/or a bracket, the fixed
arm and/or the bracket is movably connected with
the movable arm, and the rotating device is used for
driving the movable arm to rotate relative to the fixed
arm and/or the bracket.

The method of equipment for converting rotary mo-
tion into reciprocating impact motion according to
claim 1, characterized in that, a telescopic device
is arranged, wherein the telescopic device is ar-
ranged on the fixed seat and/or the movable arm,
one end of the telescopic device is connected with
the movable arm, and the telescopic device is used
for driving the movable arm to reciprocate relative to
the fixed seat.

The method of equipment for converting rotary mo-
tion into reciprocating impact motion according to
claim 1, characterized in that, a limiting device is
arranged, wherein the limiting device is used for po-
sitioning the rotation position and/or telescopic po-
sition of the movable arm.

The method of equipment for converting rotary mo-
tion into reciprocating impact motion according to
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claim 1, characterized in that, a locking device is
arranged, wherein the locking device is used for lock-
ing the movable arm after rotating the same in place
and/or locking the movable arm after telescoping the
same in place.

The method of equipment for converting rotary mo-
tion into reciprocating impact motion according to
claim 1, characterized in that, an action detection
and control system is arranged, wherein the action
detection and control system is used for detecting
and controlling the working state of a working com-
ponent.

Equipment for converting rotary motion into recipro-
cating impact motion, for implementing the method
of the equipment for converting rotary motion into
reciprocating impact motion of claim 1, comprising
a machine body, a walking part and a reciprocating
impact part, characterized in that, the reciprocating
impact part comprises animpact driving mechanism,
arocker arm and an impact head, the impact driving
mechanism comprises an impact power source ele-
ment, a transmission component and a crank shaft,
the impact power source element is arranged per-
pendicular to the rocker arm or parallel to the rocker
arm, the impact power source element comprises a
motor or a hydraulic motor or a pneumatic motor, the
motor or the hydraulic motor or the pneumatic motor
comprises a power output shaft, the transmission
component comprises a belt pulley transmission
component or a gear transmission component or a
chain wheel transmission componentor a bevel gear
transmission component, the belt pulley transmis-
sion component comprises a belt, apower belt pulley
and a transmission belt pulley, the gear transmission
component comprises a power gear and a transmis-
sion gear, the chain wheel transmission component
comprises a power chain wheel, a transmission
chainwheel and a chain, the bevel gear transmission
component comprises a power bevel gear and a
transmission bevel gear, the impact power source
element comprises a power output shaft, the power
belt pulley or the power gear or the power chain
wheel or the power bevel gear is installed on the
power output shaft, the transmission belt pulley or
the transmission gear or the transmission chain
wheel or the transmission bevel gear is used for driv-
ing the crank shaft, the transmission component
comprises a transmission shaft, the power output
shaft is arranged perpendicular to the rocker arm
and parallel to the transmission shaft and the crank
shaft for enabling the transmission gear or the trans-
mission belt pulley or the transmission chain wheel
to drive the crank shaft to convert rotary motion into
reciprocating impact motion, or the power output
shaft is arranged parallel to the rocker arm to drive
the crank shaft to convert the rotary motion into the
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reciprocating impact motion after converting the
power direction through the power bevel gear and
the transmission bevel gear, the reciprocating im-
pact partis arranged on the machine body, the crank
shaft is used for driving the impact head to impact in
a reciprocating manner, the walking part is arranged
at the lower part of the machine body, the walking
part is used for driving the machine body to walk,
and the machine body is used for driving the recip-
rocating impact part to move to continuously work.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the rocker arm comprises a fixed
seat and a movable arm, wherein the fixed seat and
the movable arm are separated or integrated, the
impact driving mechanism is arranged on the mov-
able arm, the movable arm is arranged on the fixed
seat, and the fixed seatis hinged or fixedly connected
with the movable arm.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the rocker arm comprises a fixed
seat, wherein the fixed seat is provided with an outer
guide cylinder or an inner guide cylinder, the mova-
ble arm is correspondingly arranged in the inner
guide cylinder or the outer guide cylinder, and the
inner guide cylinder is arranged in the outer guide
cylinder.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the rocker arm comprises a rotat-
ing device, wherein the rotating device comprises a
fixed seat and a movable arm, the fixed seat com-
prises a fixed arm and/or a bracket, the fixed seat is
movably connected with the movable arm, the rotat-
ing device is arranged on the fixed seat and/or the
movable arm, and the rotating device is used for driv-
ing the movable arm to rotate relative to the fixed
seat.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the rocker arm comprises a tele-
scopic device, wherein the telescopic device com-
prises afixed seat and a movable arm, the telescopic
device is arranged on the fixed seat and/or the mov-
able arm, and the telescopic device is used for driving
the movable arm to reciprocate relative to the fixed
seat.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the rocker arm comprises a limit-
ing device, wherein the limiting device comprises a
rotary limiting device and/or a telescopic limiting de-
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vice, the rotary limiting device is used for limiting the
rotation position of the movable arm and/or the tel-
escopic limiting device is used for limiting the tele-
scopic position of the movable arm.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 8, char-
acterized in that, the movable arm or the fixed seat
comprises a transition disk, wherein the transition
disk is movably connected with the movable arm
and/or the fixed seat, the rotating device is arranged
between the transition disk and the movable arm,
the rotating device is used for driving the movable
arm to rotate relative to the transition disk, the tele-
scopic device is arranged on the transition disk and
the fixed seat, the telescopic device is used for driv-
ing the transition disk to telescope relative to the fixed
seat, and the transition disk is used for driving the
movable arm to telescope relative to the fixed seat.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 13,
characterized in that, the transition disk is provided
with a transition disk round hole, the movable arm
comprises an inner guide cylinder of the movable
arm, the transition disk round hole is matched with
the inner guide cylinder of the movable arm, and the
inner guide cylinder of the movable arm rotates in
the transition disk round hole.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 7, char-
acterized in that, the rocker arm comprises a rotary
locking device and/or a telescopic locking device,
wherein the rotary locking device is used for locking
the movable arm after rotating the same in place
and/or the telescopic locking device is used for lock-
ing the movable arm after telescoping the same in
place.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 7, char-
acterized in that, the rocker arm comprises an ac-
tion detection and control system, wherein the action
detection and control system is used for detecting
and controlling the working state of a working com-
ponent.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 16,
characterized in that, the action detection and con-
trol system comprises a manual action detection and
control system or hydraulic action detection and con-
trol system or a pneumatic action detection and con-
trol system or an electric action detection and control
system.

The equipment for converting rotary motion into re-
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ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the rocker arm comprises a limit-
ing device, a rotary locking device, arotary telescop-
ic device, an action detection and control system,
wherein the limiting device comprises a rotary limit-
ing device and/or a telescopic limiting device, the
rotary limiting device is used for limiting the rotation
position of the movable arm, the rotary telescopic
limiting device is used for limiting the telescoping of
the movable arm, the rotary locking device is used
for locking the movable arm after rotating the same
in place and/or locking the movable arm after tele-
scoping the same in place, and the action detection
and control system is used for detecting and control-
ling the working state of the working component.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 12,
characterized in that, the rotary limiting device
comprises a rotary positioning element, wherein the
rotary positioning element comprises a rotary posi-
tioning driving component, a rotary locking pin and
a rotary positioning hole slot, the rotary positioning
driving component is arranged on the fixed seat
and/or the movable arm, the rotary positioning hole
slotis correspondingly arranged on the movable arm
and/or on the fixed seat, the rotary positioning driving
component is used for driving the rotary locking pin
to telescopically enter the rotary positioning hole slot
for positioning, and the rotary positioning driving
component and the rotary locking pin are separately
connected or are integrated.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion according to claim 8, char-
acterized in that, the movable arm comprises a
guide lug boss of the movable arm or a guide groove
of the movable arm, wherein a guide groove of the
fixed seat or a guide lug boss of the fixed seat is
correspondingly arranged on the fixed seat, the
guide groove of the fixed seat and the guide lug boss
of the movable arm are buckled to guide telescoping
or the guide lug boss of the fixed seat and the guide
groove of the movable arm are matched to guide
telescoping.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the rocker arm comprises a rotat-
ing device, wherein the rotating device comprises a
gear rotating device or a cable wire rotating device
or a hydraulic rotating device or a pneumatic rotating
device orarack rotating device or a gearring rotating
device or athread screw rotating device or a hanging
gear rotating device or a chain drive rotating device
or a motor drive rotating device.

The equipment for converting rotary motion into re-
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ciprocating impact motion according to claim 21,
characterized in that, the gear ring rotating device
comprises a rotating gear ring, a rotating gear, a ro-
tating power source element, a supporting element
of the rotating power source element, wherein the
rotating gear ring and the movable arm are connect-
ed or integrated, the rotating gear and the rotating
power source element are connected or integrated,
the rotating power source element is arranged on
the supporting element of the rotating power source
element, the rotating gear is engaged with the rotat-
ing gear ring, the rotating power source element is
used for driving the rotating gear to rotate, the rotat-
ing gear is used for driving the rotating gear ring to
rotate, and the rotating gear ring is used for driving
the movable arm to rotate.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 21,
characterized in that, the gear ring rotating device
comprises a rotating gear ring, a rotating gear and
a rotating power source element, wherein the rotat-
ing gearis arranged on the movable arm, the rotating
gear ring is arranged on the fixed seat, the rotating
power source elementis used for driving the rotating
gear ring to rotate, the rotating gear ring is engaged
with the rotating gear, the rotating gear ring is used
for driving the rotating gear to rotate, and the rotating
gear is used for driving the movable arm to rotate.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 21,
characterized in that, the cable wire rotating device
comprises a cable wire, a rotating power source el-
ement, and a supporting frame of the rotating power
source element, wherein the cable wire is wound on
a power source element output shaft, the two ends
of the cable wire are connected with the movable
arm, the rotating power source element is connected
with the cable wire, the rotating power source ele-
ment is arranged on a supporting element of the ro-
tating power source element, the power source ele-
ment is used for driving the cable wire, and the cable
wire is used for driving the movable arm to rotate.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 21,
characterized in that, the cable wire rotating device
comprises a cable wire, a bend wheel, a rotating
power source element, and a supporting frame of
the rotating power source element, wherein the cable
wire is wound on the bend wheel, the two ends of
the cable wire are connected with the movable arm
through the bend wheel, the rotating power source
elementis connected with the cable wire or the bend
wheel, the rotating power source element is ar-
ranged on a supporting element of the rotating power
source element, the rotating power source element
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is used for driving the cable wire or the bend wheel,
and the cable wire is used for driving the movable
arm to rotate.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 10, 11,
characterized in that, the rotating device and/or the
telescopic device comprises a hydraulic drive rotat-
ing device or a pneumatic rotating device or a motor
drive rotating device, wherein the hydraulic drive ro-
tating device or the pneumatic rotating device com-
prises a cylinder body, a cylinder rod, a pipeline, a
control valve, the cylinder body and the fixed arm
are connected or integrated, the cylinder rod and the
movable arm are connected or separated or integrat-
ed, the pipeline is connected with the cylinder body
and the control valve, the control valve is used for
controlling the flow of liquid or a gas, and the liquid
or the gas is used for driving the movable arm to
rotate and/or telescope.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the rocker arm comprises a tele-
scopic device, wherein the telescopic device com-
prises a gear and rack telescopic device or a screw
telescopic device or a hydraulic telescopic device or
a pneumatic telescopic device or a cable wire tele-
scopic device or a chain telescopic device or a motor
drive telescopic device or a jack telescopic device.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 15,
characterized in that, the rotary locking device
comprises a disk brake type rotary locking device or
a pin hole rotary locking device or a drum brake type
rotary locking device or a hanging gear brake type
rotary locking device or a cushion block brake type
rotary locking device or a rope pulling type rotary
locking device or a rotary locking device of a chain
or a rotary locking device of catching groove or a
rotary locking device of a hook or a rotary locking
device of a baffle or a rotary locking device of an
elastic pin or a rotary locking device of an expansion
pin, and the telescopic locking device and the rotary
locking device are separated or separately connect-
ed or integrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 15,
characterized in that, the telescopic locking device
comprises a disk brake type telescopic locking de-
vice or a pin hole telescopic locking device or a drum
brake type telescopic locking device or a hanging
gear brake type telescopic locking device or a cush-
ion block brake type telescopic locking device or a
rope pulling type telescopic locking device or a chain
telescopic locking device or a catching groove tele-
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scopic locking device or a hook telescopic locking
device or a baffle telescopic locking device or an
elastic pin telescopic locking device or an expansion
pin telescopic locking device.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 12,
characterized in that, the rotary limiting device
comprises a rotary limiting platform or a rotary limit-
ing block or a rotary limiting pin or a rotary limiting
hole or a rotary limiting plate or a rotary limiting ring
or a rotary limiting tooth or a rotary limiting groove
or a rotary limiting hook or a rotary limiting rope or a
rotary limiting elastic pin or a rotary limiting expan-
sion pin or a rotary limiting chain, and the telescopic
device and the rotary limiting device are separated
or separately connected or integrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 12,
characterized in that, the telescopic limiting device
comprises a telescopic limiting platform or a tele-
scopic limiting block or a telescopic limiting pin or a
telescopic limiting hole or a telescopic limiting plate
or a telescopic limiting ring or a telescopic limiting
tooth or a telescopic limiting groove or a telescopic
limiting hook or a telescopic limiting rope or a tele-
scopic limiting elastic pin or a telescopic limiting ex-
pansion pin or a telescopic limiting chain.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 12,
characterized in that, the limiting device comprises
a limiting buffer element, wherein the limiting buffer
elementis arranged on alimiting platform or alimiting
block or a limiting pin or a limiting hole or a limiting
plate or a limiting ring or a limiting tooth or a limiting
groove or the movable arm or the fixed arm or the
bracket.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 32,
characterized in that, the limiting buffer element
comprises a spring buffer element or a polyurethane
buffer element or a rubber buffer element or a nylon
buffer element or an airbag buffer element or a sac
buffer element or a macromolecular buffer element
or a composite material buffer element.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 7, char-
acterized in that, an access hole corresponding to
the power belt pulley or the power gear or the power
chain wheel or the transmission belt pulley or the
transmission gear or the transmission chain wheel
or the power bevel gear or the transmission bevel
gear is arranged on the rocker arm.
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The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the motor or the transmission belt
pulley or the transmission gear or the transmission
chain wheel or the transmission bevel gear is pro-
vided with a clutch shaft.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 21,
characterized in that, the motor drive rotating de-
vice comprises a telescopic transmission device,
wherein the telescopic transmission device compris-
es a spline sleeve and a spline shaft, the spline
sleeve is matched with the spline shaft, under the
drive of the telescopic transmission device, the
spline sleeve telescopes relative to the spline shaft
in a reciprocating manner to increase the digging
height and/or digging depth of a digging machine.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the reciprocating impact part com-
prises an impact power box, an inner-layer material
impact mechanism, and an outer-layer material im-
pact mechanism, wherein the outer-layer material
impact mechanism comprises outer-layer material
impact teeth, an outer-layer material impact tooth
seat, and an outer-layer material impact protection
device, the outer-layer material impact tooth seat
and the outer-layer material impact teeth are sepa-
rated or integrated, the inner-layer material impact
mechanism comprises inner-layer material impact
teeth, an inner-layer material impact tooth seat, and
an inner-layer material impact protection device, the
inner-layer material impact tooth seat and the inner-
layer material impactteeth are separated or integrat-
ed, the outer-layer material impact protection device
and the outer-layer material impact tooth seat are
separately connected or are integrated, the inner-
layer materialimpact protection device and the inner-
layer material impact tooth seat are separately con-
nected or are integrated, the impact power box is
used for driving the outer-layer material impact
mechanism and the inner-layer material impact
mechanism to reciprocate, a part of the outer-layer
material impact protection device and/or a part of the
inner-layer material impact protection device is con-
sistently overlapped with the impact power box, in
order to prevent a material from entering the outer-
layer material impact protection device and the im-
pact power box or prevent the material from entering
the inner-layer materialimpact protection device and
the impact power box.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 37,
characterized in that, the outer-layer material im-
pact protection device comprises an outer-layer ma-
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terialimpact protection plate, wherein the outer-layer
material impact protection plate is arranged along
the surrounding or a local part of the outer-layer ma-
terial impact tooth seat, the inner-layer material im-
pact protection device comprises an inner-layer ma-
terialimpact protection plate, and the inner-layer ma-
terial impact protection plate is arranged along the
surrounding or a local part of the inner-layer material
impact tooth seat.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 37,
characterized in that, the inner-layer material im-
pact protection device reciprocates with the inner-
layer material impact tooth seat, the outer-layer ma-
terial impact protection device reciprocates with the
outer-layer material impact tooth seat, the inner-lay-
er material impact protection plate and/or the outer-
layer material impact protection plate reciprocates
in amanner of leaning against the impact power box,
and a wear-resistant gap is arranged at the leaning
part.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 37,
characterized in that, the inner-layer material im-
pact protection plate comprises a sealing element of
the inner-layer material impact protection plate, the
outer-layer material impact protection plate compris-
es a sealing element of the outer-layer material im-
pact protection plate, and the sealing element of the
inner-layer material impact protection plate and the
sealing element of the outer-layer material impact
protection plate are arranged at the ends consistent-
ly overlapped with the impact power box.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 37,
characterized in that, the impact power box com-
prises a sealing element of the impact power box,
and the sealing element of the impact power box is
arranged at the end consistently overlapped with the
inner-layer material impact protection plate and/or
the outer-layer material impact protection plate.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 37,
characterized in that, a sealing elementis arranged
at the joint site of the inner-layer material impact pro-
tection plate and/or the inner-layer material impact
tooth seat, and a sealing element is arranged at the
joint site of the outer-layer material impact protection
plate and the outer-layer material impact tooth seat.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 37,
characterized in that, the impact power box com-
prises a protection plate stroke groove, the outer-
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layer material impact protection device comprises
an outer-layer material impact protection plate, the
inner-layer material impact protection device com-
prises an inner-layer material impact protection
plate, and the adjacent parts of the inner-layer ma-
terial impact protection plate and the outer-layer ma-
terial impact protection plate reciprocate in the pro-
tection plate stroke groove.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 43,
characterized in that, an elastomer is arranged in
the protection plate stroke groove.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 38,
characterized in that, an elastomer is arranged at
the free end of the outer-layer material impact pro-
tection plate, and/or the elastomer is arranged at the
free end of the inner-layer material impact protection
plate.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 44, 45,
characterized in that, the elastomer is used for
shaking off and popping out a material brought in by
the outer-layer material impact protection plate
and/or the inner-layer material impact protection
plate and/or other materials dropping into the pro-
tection plate stroke groove by means of elastic de-
formation.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 44, 45,
characterized in that, the elastomer is used for ab-
sorbing the impact counterforce of the outer-layer
material impact mechanism and/or the inner-layer
material impact mechanism by means of elastic de-
formation.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 37,
characterized in that, the impact power box or the
inner-layer material impact mechanism or the outer-
layer material impact mechanism comprises a water
spray device, wherein the water spray device is used
for spraying water to the outer-layer material impact
protection device and/or the inner-layer material im-
pact protection device and/or the protection plate
stroke groove, in order to prevent the material from
being adhered to the outer-layer material impact pro-
tection device and/or prevent the material from being
adhered to the inner-layer material impact protection
device and/or prevent the material from being ad-
hered in the protection plate stroke groove.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 48,
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characterized in that, the water spray device is pro-
vided with a water flow controller, the water flow con-
troller is used for controlling the water flow direction
and/or controlling the water flow position and/or con-
trolling the water spray time, in order to control the
water flow to not enter the impact power box and the
inner-layer material impact protection device and/or
control the water flow to not enter the impact power
box and the outer-layer material impact protection
device.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 38,
characterized in that, the outer-layer material im-
pact protection plate and/or the inner-layer material
impact protection plate is made from a metallic ma-
terial or a high molecular material or a polyester ma-
terial or a rubber material or a composite material.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 7, char-
acterized in that, the reciprocating impact part com-
prises a buffer break-off prevention mechanism,
wherein the buffer break-off prevention mechanism
comprises a buffer reciprocating element, an elas-
tomer and a buffer supporting element, the elas-
tomer is arranged between the buffer supporting el-
ement and the buffer reciprocating element or ar-
ranged on the buffer reciprocating element or ar-
ranged on the buffer supporting element, the impact
power source element comprises a power impact
element, the impact head comprises an impact tooth
seat, when the buffer reciprocating element is ar-
ranged on the power impact element, the buffer sup-
porting element is correspondingly arranged on the
impact tooth seat, when the buffer supporting ele-
ment is arranged on the power impact element, the
buffer reciprocating element is correspondingly ar-
ranged on the impact tooth seat, the buffer recipro-
cating element and the power impact element are
separated or separately connected orintegrated, the
buffer reciprocating element and the impact tooth
seat are separated or separately connected or inte-
grated, the buffer supporting element and the power
impact element are separated or separately con-
nected or integrated, the buffer supporting element
and the impact tooth seat are separated or separate-
ly connected or integrated, the buffer break-off pre-
vention mechanism is arranged between the impact
head and the power impact element, or the buffer
break-off prevention mechanism is arranged on the
power impact element, or the buffer break-off pre-
vention mechanism is arranged on the impact tooth
seat, when the impact head is used for impacting a
coal bed or a rock stratum or cement concrete or
bituminous concrete or hardened mudstone, an im-
pact counterforce is applied to the buffer break-off
prevention mechanism, the buffer reciprocating ele-
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ment extrudes the elastomer, and the elastomer de-
forms to absorb and decompose the impact coun-
terforce.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, When the power impact ele-
mentis connected with the buffer supporting element
or the buffer reciprocating element, the impact head
is correspondingly connected with the buffer recip-
rocating element or the buffer supporting element.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer break-off preven-
tion mechanism comprises a buffer reciprocating el-
ement, an elastomer, a buffer supporting element
and a buffer adjusting element, wherein the elas-
tomer is arranged between the buffer adjusting ele-
ment and the buffer reciprocating element, the buffer
supporting element is movably connected with the
buffer adjusting element through threads oralocking
pin or a catching groove or a hanging gear, when
the impact head is used for impacting the coal bed
or the rock stratum or the cement concrete or the
bituminous concrete or the hardened mudstone, the
impact counterforce is applied to the buffer break-
off prevention mechanism, the buffer reciprocating
element extrudes the elastomer, and the elastomer
deforms in the buffer adjusting element to absorb
and decompose the impact counterforce.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 53,
characterized in that, a pre-tightening force adjust-
ing structure used for adjusting the relative position
of the buffer adjusting element and the buffer sup-
porting element is arranged between the buffer ad-
justing element and the buffer supporting element,
and the pre-tightening force adjusting structure is
used for adjusting the relative position of the buffer
adjusting element and the buffer supporting element
and pressing or loosening the fatigue deformed elas-
tomer.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 54,
characterized in that, the pre-tightening force ad-
justing structure comprises a thread pre-tightening
force adjusting structure or a locking pin pre-tighten-
ing force adjusting structure or a clamping pin pre-
tightening force adjusting structure or a catching
groove pre-tightening force adjusting structure or a
snap spring pre-tightening force adjusting structure
or a hanging gear pre-tightening force adjusting
structure.

The equipment for converting rotary motion into re-
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ciprocating impact motion according to claim 51,
characterized in that, the buffer break-off preven-
tion mechanism comprises a buffer reciprocating el-
ement, an elastomer and a buffer supporting ele-
ment, wherein the elastomer is arranged between
the buffer supporting element and the buffer recip-
rocating element or arranged on the buffer recipro-
cating element or arranged on the buffer supporting
element, the buffer supporting element and/or the
buffer reciprocating element comprises an elas-
tomer fixing element, the buffer supporting element
and the elastomer fixing element are separately con-
nected or are integrated, the buffer reciprocating el-
ement and the elastomer fixing element are sepa-
rately connected or are integrated, the buffer recip-
rocating element and the elastomer are separated
or separately connected or integrated, the elastomer
and the buffer supporting element are separately or
movably connected or are integrated, the elastomer
and the elastomer fixing element are separately or
movably connected or are integrated, when the buff-
er supporting element and the power impact element
are separately connected or are integrated, the buff-
er reciprocating element and the impact head are
separately connected or are integrated, when the
buffer reciprocating element and the power impact
element are separately connected or are integrated,
the buffer supporting element and the impact head
are separately connected or are integrated, when
the impact head is used for impacting the coal bed
or the rock stratum or the cement concrete or the
bituminous concrete or the hardened mudstone, the
impact counterforce is applied to the buffer break-
off prevention mechanism, the elastomer fixing ele-
ment extrudes the elastomer, and the elastomer de-
forms to absorb and decompose the impact coun-
terforce, to avoid the break-off damage to the power
impact element.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer break-off preven-
tion mechanism comprises a buffer reciprocating el-
ement, an elastomer and a buffer supporting ele-
ment, wherein the elastomer is arranged between
the buffer supporting element and the buffer recip-
rocating element or arranged on the buffer recipro-
cating element or arranged on the buffer supporting
element, the buffer supporting element and/or the
buffer reciprocating element comprises an elas-
tomer fixing element, the buffer supporting element
and the elastomer fixing element are separately con-
nected or are integrated, the buffer reciprocating el-
ement and the elastomer fixing element are sepa-
rately connected or are integrated, the buffer recip-
rocating element and the elastomer are separated
or separately connected or integrated, the elastomer
and the buffer supporting element are separately or
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movably connected or are integrated, when the elas-
tomer and the elastomer fixing element are fixedly
connected or are integrated, the elastomer fixing el-
ement and/or the buffer reciprocating element ex-
trudes the elastomer, and the elastomer telescopes
to absorb and decompose the impact counterforce.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the reciprocating impact part
comprises a guide mechanism, wherein the buffer
break-off prevention mechanism comprises a buffer
reciprocating element, an elastomer and a buffer
supporting element, the elastomer is arranged be-
tween the buffer supporting element and the buffer
reciprocating element or arranged on the buffer re-
ciprocating element or arranged on the buffer sup-
porting element, the buffer supporting element
and/or the buffer reciprocating element comprises
an elastomer fixing element, the buffer supporting
element and the elastomer fixing element are sepa-
rated or separately connected or integrated, the buff-
er reciprocating element and the elastomer fixing el-
ement are separated or separately connected or in-
tegrated, the buffer reciprocating element and the
elastomer are separated or separately connected or
integrated, the elastomer and the buffer supporting
element are separately or movably connected or are
integrated, when the elastomer and the elastomer
fixing element are separated or separately connect-
ed orintegrated, the elastomer fixing element and/or
the buffer reciprocating element extrudes the elas-
tomer, the elastomer deforms to absorb and decom-
pose the impact counterforce, and the guide mech-
anism is used for correcting the impact direction of
the impact head.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 56, 57,
58, characterized in that, the elastomer fixing ele-
ment comprises a sleeve elastomer fixing element
or a frame-shaped elastomer fixing element or a U-
shaped elastomer fixing element or a multi-prismatic
elastomer fixing element or a plate type elastomer
fixing element or arod type elastomer fixing element
or a thread type elastomer fixing element or a neck
elastomer fixing element or a baffle elastomer fixing
element or a hinge hole elastomer fixing element or
a fixing shaft elastomer fixing element or a pin shaft
elastomer fixing element or a hook elastomer fixing
element or a locking pin elastomer fixing element or
a clamping pin elastomer fixing element or a hanging
gear elastomer fixing element or a triangular elas-
tomer fixing element or a quadrangular elastomer
fixing element or a polygonal elastomer fixing ele-
ment or a sleeve rod type elastomer fixing element
or a positioning platform elastomer fixing element or
a positioning pin elastomer fixing element or a posi-
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tioning hole elastomer fixing element or a positioning
groove elastomer fixing element or a positioning bolt
elastomer fixing element or a positioning neck elas-
tomer fixing element or a positioning guide post elas-
tomer fixing element or a positioning shaft elastomer
fixing element or a positioning plate elastomer fixing
element or a positioning ring elastomer fixing ele-
ment or a positioning hook elastomer fixing element
or a positioning thread elastomer fixing element or
a clamping sleeve elastomer fixing element or a
transverse H-shaped elastomer fixing element or a
combined elastomer fixing element.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer reciprocating ele-
ment comprises a cylindrical buffer reciprocating el-
ement or a frame-shaped buffer reciprocating ele-
ment or a U-shaped buffer reciprocating element or
a multi-prismatic buffer reciprocating element or a
plate type buffer reciprocating element or a rod type
buffer reciprocating element or a thread adjustment
type buffer reciprocating element or a neck buffer
reciprocating element or a baffle buffer reciprocating
element or a hinge hole buffer reciprocating element
or a pin shaft buffer reciprocating element or a hook
buffer reciprocating element or a combination of mul-
tiple shapes.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer break-off preven-
tion mechanism is provided with a buffer reciprocat-
ing guide structure, wherein the buffer reciprocating
guide structure and the buffer supporting element
are separated or separately connected orintegrated,
or the buffer reciprocating guide structure and the
buffer reciprocating element are separated or sepa-
rately connected or integrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 61,
characterized in that, the buffer reciprocating guide
structure comprises a cylindrical buffer reciprocating
guide structure or a plate type buffer reciprocating
guide structure or a triangular buffer reciprocating
guide structure or a quadrangular buffer reciprocat-
ing guide structure or a polygonal buffer reciprocat-
ing guide structure or a columnar buffer reciprocating
guide structure or a rod type buffer reciprocating
guide structure or a push-pull type buffer reciprocat-
ing guider or a sleeve rod type buffer reciprocating
guider or an elastomer buffer reciprocating guider.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer break-off preven-
tion mechanism comprises a buffer anti-drop limiting
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structure, wherein the buffer anti-drop limiting struc-
ture comprises an anti-drop limiting structure of the
buffer reciprocating element and/or an anti-drop lim-
iting structure of the buffer supporting element, the
anti-drop limiting structure of the buffer supporting
element and the buffer supporting element are sep-
arated or separately connected orintegrated, the an-
ti-drop limiting structure of the buffer reciprocating
element and the buffer reciprocating element are
separated or separately connected orintegrated, the
buffer anti-drop limiting structure is used for prevent-
ing the separation of the buffer reciprocating element
and the buffer supporting element or preventing the
separation of the buffer reciprocating element and
the impact tooth seat or preventing the separation
ofthe elastomer and the buffer reciprocating element
or preventing the separation of the elastomer and
the buffer supporting element or preventing the sep-
aration of the elastomer and the impact tooth seat.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 63,
characterized in that, the anti-drop limiting struc-
ture of the reciprocating element comprises a limiting
platform or a limiting pin or a limiting hole or a limiting
groove or a limiting bolt or a limiting neck or a limiting
guide post or a limiting shaft or a limiting plate or a
limiting ring or a limiting snap spring or a limiting hook
or a limiting thread or a clamping sleeve or combined
limiting.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer supporting element
comprises a rod type buffer supporting element or a
cylindrical buffer supporting element or a frame-
shaped buffer supporting element or a U-shaped
buffer supporting element or a multi-prismatic buffer
supporting element or a plate type buffer supporting
element or a thread adjustment type buffer support-
ing element or a neck buffer supporting element or
a baffle buffer supporting element or a hinge hole
buffer supporting element or a pin shaft buffer sup-
porting element or a hook buffer supporting element
or a clamping sleeve buffer supporting element or a
combination of multiple shapes.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer break-off preven-
tion mechanism comprises a bidirectional buffer
break-off prevention mechanism or a unidirectional
buffer break-off prevention mechanism.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, a quantitative motion gap for
the buffer reciprocating element is arranged at the
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buckling site of the buffer reciprocating element and
the buffer supporting element, when animpact coun-
teraction break-off force of the impacthead is applied
to the buffer break-off prevention mechanism, the
buffer reciprocating element swings between the
buffer supporting element and the buffer reciprocat-
ing element, to prevent the impact counteraction
break-off force from breaking off the impact power
source element.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 66,
characterized in that, the bidirectional buffer break-
off prevention mechanism comprises a buffer sup-
porting element and a buffer reciprocating element,
wherein an elastomer blocking element is arranged
on the buffer reciprocating element, elastomers are
arranged at both sides of the elastomer blocking el-
ement, a counterforce generated by the power im-
pact element when driving the impact head to bidi-
rectionally impact respectively acts on the elastom-
ers at the two sides of the elastomer blocking ele-
ment, and the elastomers atthe two sides ofthe elas-
tomer blocking element bidirectionally buffer.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 68,
characterized in that, the elastomer blocking ele-
ment comprises a lug boss or a blocking column or
a baffle or a bulb column or a bulb plate or a cam-
bered convex edge or a cambered edge plate or a
cambered head column.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 69,
characterized in that, when the impact counterac-
tion break-off force of the impact head is applied to
the buffer break-off prevention mechanism to buffer
the swing of the buffer reciprocating element be-
tween the buffer supporting element and the buffer
reciprocating element, the bulb column or the bulb
plate or the cambered convex edge or the cambered
edge plate or the cambered head column of the elas-
tomer blocking element generates no break-off dam-
age to the buffer reciprocating element and/or the
buffer supporting element.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, a buffer supporting element
bulb or a cambered surface of the buffer supporting
element is arranged at the part of the buffer support-
ing element at the joint site of the buffer supporting
element and the buffer reciprocating element, when
the impact counteraction break-off force of the im-
pact head is applied to the buffer break-off preven-
tion mechanism to buffer the swing of the buffer re-
ciprocating element between the buffer supporting
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element and the buffer reciprocating element, the
buffer supporting element bulb or the cambered sur-
face of the buffer supporting element generates no
break-off damage to the buffer reciprocating element
and/or the buffer supporting element.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the elastomer is serially con-
nected to the buffer reciprocating element, the buffer
supporting element comprises a front end guide el-
ement, a rear end guide element, the buffer recipro-
cating element is arranged on the front end guide
element and/or the rear end guide element, and the
front end guide element and/or the rear end guide
element is used for enlarging the correction distance
and/or force of the buffer reciprocating element.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the elastomer comprises a
spring or elastic rubber or a spring steel plate or a
disk spring or elastic polyester or elastic nylon or
elastic corrugated steel or a sac or an airbag or an
elastic granule or a polymeric elastomer or a com-
posite material elastomer or an air pressure or a hy-
draulic pressure or a pneumatic spring or a hydraulic
spring.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer reciprocating ele-
ment and/or the buffer supporting element compris-
es a sealing element.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, a lubricant is arranged on the
buffer reciprocating element or the buffer supporting
element, or the buffer reciprocating elementis a self-
lubricating material, or the buffer supporting element
is a self-lubricating material.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the reciprocating impact part com-
prises a guide mechanism, an impact driving mech-
anism, an impact head, wherein the guide mecha-
nism and the impact driving mechanism are sepa-
rated or separately connected or integrated, the im-
pact driving mechanism comprises a power support-
ing element, the guide mechanism comprises a
guide supporting element, the power supporting el-
ement and the guide supporting element are sepa-
rated or separately connected or integrated, the pow-
er supporting element and/or the guide supporting
element comprises a friction body supporting ele-
ment, the friction body supporting element and the
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power supporting element or the friction body sup-
porting element and the guide supporting element
are separated or separately connected orintegrated,
the friction body supporting element comprises aroll-
ing body supporting element or a suspension body
supporting element, the rolling body supporting ele-
ment and the suspension body supporting element
are separated or separately connected orintegrated,
the rolling body supporting element comprises a
guide rolling body supporting element and/or a pow-
er rolling body supporting element, the guide rolling
body supporting element and the power rolling body
supporting element are separated or separately con-
nected or integrated, the suspension body support-
ing element comprises a guide suspension body
supporting element and/or a power suspension body
supporting element, the guide suspension body sup-
porting element and the power suspension body sup-
porting element are separated or separately con-
nected or integrated, the guide mechanism compris-
es an impact guide element, a friction body, a friction
body supporting element, the friction body compris-
es a rolling body or a suspension body, the rolling
body comprises a guide rolling body and/or a power
rolling body, the guide rolling body and the power
rolling body are separated or separately connected
or integrated, the suspension body comprises a
guide suspension body and/or a power suspension
body, and the guide suspension body and the power
suspension body are separated or separately con-
nected or integrated; the impact driving mechanism
comprises a power impact element, a power sup-
porting element, and the impact guide element and
the power impact element are separated or sepa-
rately connected or integrated; the impact guide el-
ement and the impact head are separately arranged
or are integrated, the power impact element and the
impact head are movably connected or are separat-
ed or integrated, the friction body is arranged be-
tween the guide supporting element and the impact
guide element or between the power supporting el-
ement and the power impact element, the guide sup-
porting element or the power supporting element
comprises a friction body supporting element, the
power impact element is used for driving the impact
guide element or the impact head to reciprocate, and
the friction body and the friction body supporting el-
ement are in close fit with the impact guide element
to support the impact head to impact through rolling
friction or suspension friction; the machine body
comprises a rack, a lifting mechanism is arranged
on the rack or no lifting mechanism is arranged on
the rack, the reciprocating impact part is arranged
on the rack or on the lifting mechanism, and the rack
is arranged on the machine body or the rack and the
lifting mechanism is cooperatively arranged on the
machine body; the machine body supports the im-
pact head to impact in a reciprocating manner for
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blanking.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the friction body supporting
element, the impact guide element, the friction body
are in close buckling to support the impact head to
impact through rolling friction or suspension friction
and correct the impact direction of the impact head,
in order to prevent the break-off damage to the im-
pact driving mechanism under the protection of the
guide mechanism and improve the impact efficiency.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the impact driving mecha-
nism comprises a crank impact driving mechanism,
wherein the crank impact driving mechanism com-
prises a power impact element and a power support-
ing element, and the impact guide element and the
power impact element are separated or separately
connected or integrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact power box, wherein the guide
mechanism and the impact driving mechanism are
combined and arranged in the impact power box,
impact heads are arranged at the two ends of the
impact guide element arranged in the impact power
box, or the impact head is arranged at one end of
the impact guide element and a counterweight ele-
ment used for preventing the impact head from
breaking off the guide mechanism, theimpact driving
mechanism and/or the machine body due to unbal-
anced gravity is arranged at the other end thereof,
or the impact head is arranged at one end of the
impact guide element and the end part of the power
impact element and the impact head are connected
or separated, the power supporting element and the
impact power box are separated or integrated or con-
nected, and the impact power box is used for pro-
tecting the components in the impact power box from
being corroded by such pollutants as dust, an etch-
ant gas, sewage.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
further comprises a supporting frame, and the impact
driving mechanism or the guide mechanism is ar-
ranged on the supporting frame.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, a limiting structure is ar-
ranged on the reciprocating impact part, the limiting
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structure is arranged to be a guide limiting structure
or a power limiting structure, and the guide limiting
structure and the power limiting structure are sepa-
rated or separately connected or integrated; the
guide limiting structure and the friction body support-
ing element are connected or separated or integrat-
ed, or the guide limiting structure and the impact
guide element are connected or separated or inte-
grated, or the guide limiting structure and the guide
rolling body are connected or separated or integrat-
ed, or the power limiting structure and the power sup-
porting element are connected or separated or inte-
grated, or the power limiting structure and the power
impact element are connected or separated or inte-
grated, or the power limiting structure and the power
rolling body are connected or separated or integrat-
ed, the guide rolling body or the guide suspension
body is arranged on the guide limiting structure, the
guide rolling body or the guide suspension body is
used for supporting the impact guide element to re-
ciprocate along the friction body supporting element
in the guide limiting structure, the guide limiting struc-
ture is used for limiting the motion space and/or po-
sition of the guide rolling body or the guide suspen-
sion body or the impact guide element, the power
rolling body or the power suspension body is ar-
ranged on the power limiting structure, the power
rolling body or the power suspension body is used
for supporting the power impact element to recipro-
cate along the power supporting element in the pow-
er limiting structure, the power limiting structure is
used for limiting the motion space and/or position of
the power rolling body or the power suspension body
or the power impact element, and the friction body
is used for supporting the impact guide element or
the power impact element to reciprocate.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 81,
characterized in that, the limiting structure compris-
es a raceway or a circular raceway or a cylindrical
raceway or a pit or a reciprocating stroke segment
or a holder or a limiting plate or a limiting ring or a
limiting sleeve or a limiting platform or a limiting rod
or a limiting shaft or a limiting groove or a spherical
projection or a lug boss or a bearing or cooperation
of an inner body and an outer sleeve or an ellipse or
adumb bell shape or a cylinder or a cone oracircular
ring shape or a roller or a platform-shaped column
or a platform-shaped ball or a platform-shaped drum
or a groove-shaped column or a groove-shaped ball
or a groove-shaped roller or a groove-shaped ellipse
or a square or a U shape or a frame shape or a
transverse H shape or a spline shape or a camber
or a V shape or an inverted V shape or a circle or a
plate shape or a polygon or a cylinder or a spline
sleeve or a multi-prismatic key.
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The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the rolling body is used for
supporting the impact guide element and the guide
rolling body supporting element to relatively recipro-
cate by means of circular rolling or reciprocating roll-
ing or in situ rolling in the circular raceway, or rolling
in the pit, or rolling in the raceway, or rolling in the
holder.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, a single or multiple rolling
bodies are longitudinally arranged along the recip-
rocating direction, or a single or multiple rolling bod-
ies are transversely arranged relative to the recipro-
cating direction.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the guide rolling body or the
power rolling body are arranged in parallel or in a
stagger manner along the reciprocating impact di-
rection.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the impact driving mecha-
nism comprises a power supporting element and a
power impact element, the guide mechanism com-
prises a guide rolling body, a guide supporting ele-
ment, an impact guide element, the guide rolling
body comprises a roller, the roller is arranged be-
tween the power supporting element and the power
impact element or between the guide supporting el-
ement and the impact guide element, the roller com-
prises a roller shaft, the roller and the roller shaft are
separated or separately connected or integrated,
when the roller shaft is fixed on the power impact
element, the roller rolls by leaning against the power
supporting element, when the roller shaft is fixed on
the power supporting element, theroller rolls by lean-
ing against the power impact element to prevent the
joint sliding friction of the power impact element and
the power supporting element, or when the roller
shaft is fixed on the guide supporting element, the
roller rolls by leaning against the impact guide ele-
ment, and when the roller shaft is fixed on the impact
guide element, the roller rolls by leaning against the
guide supporting element to prevent the fit sliding
friction of the guide supporting element and the im-
pact guide element, so as to reduce the abrasion of
the impact driving mechanism or the guide mecha-
nism.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the impact driving mecha-
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nism comprises a power supporting element and a
power impact element, the guide mechanism com-
prises a guide rolling body, a guide supporting ele-
ment and an impact guide element, the guide rolling
body comprises a roller, the surface of the roller is
processed to a projection, a depression, a V-shaped
groove or a curve shape, the shape of the contact
surface of the guide supporting element or the impact
guide element and the roller is buckled with the
shape of the surface of the roller, or the shape of the
contact surface of the power supporting element or
the power impact element and the roller is buckled
with the shape of the surface of the roller, the motion
of the impact guide element or the power impact el-
ement is controlled to be linear reciprocating motion
by means of rolling friction, in order to reduce the
abrasion of the impact driving mechanism.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the guide supporting element
or the power supporting element or the impact guide
element or the power impact element comprises a
reciprocating stroke segment, wherein the width of
the reciprocating stroke segment is arranged to be
not more than or equal to or close to the width of the
friction body in the rolling direction, the length of the
reciprocating stroke segment is equal to or close to
the sum of one half of the stroke of the impact guide
element or the power impact element and the radius
of the rolling body, the rolling body is arranged be-
tween the guide supporting element and the impact
guide element, or is arranged between the power
supporting element and the power impact element
and is arranged in the reciprocating stroke segment,
the reciprocating stroke segment is used for limiting
the rolling space and/or position of the rolling body,
and the reciprocating stroke segment is used for en-
suring rolling friction of the rolling body and the guide
supporting element or the power supporting element
or the impact guide element or the power impact el-
ement when moving.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the friction body supporting
element comprises a pit or the impact guide element
comprises a pit or the power supporting element
comprises a pit or the power impact element com-
prises a pit, the friction body is arranged between
the friction body supporting element and the impact
guide elementandis arranged in the pit, or the friction
body is arranged between the power supporting el-
ement and the power impact element and is ar-
ranged in the pit, and the pit is used for limiting the
rolling space and/or position of the friction body.

The equipment for converting rotary motion into re-
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ciprocating impact motion according to claim 76,
characterized in that, the friction body supporting
element comprises a raceway or the impact guide
element comprises a raceway or the friction body
supporting element and the impact guide element
comprises raceways, the friction body supporting el-
ement, the impact guide element and the friction
body rolling in the raceway are in close buckling to
drive the impact guide element to reciprocate by
means of the rolling friction of the friction body, and
the raceway is used for limiting the rolling space
and/or position of the friction body.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises a rolling body supporting element, an impact
guide element, a holder and a guide rolling body,
wherein the holder is arranged between the rolling
body supporting element and the impact guide ele-
ment, the guide rolling body is arranged on the hold-
er, the thickness of the holder is smaller than the
diameter of the guide rolling body, the two parts of
the guide rolling body higher than the holder are re-
spectively arranged on the rolling body supporting
element and the impact guide element, and the hold-
er is singly arranged or fixed on the rolling body sup-
porting element or fixed on the impact guide element;
the rolling body supporting element and the impact
guide element are in close fit with the guide rolling
body in the holder to drive the impact guide element
to reciprocate through rolling friction, and the holder
is used for limiting the rolling space and/or position
of the rolling body.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism further
comprises a guide segment, wherein the guide seg-
ment is arranged on the impact guide element, the
weights of the two ends except the segment over-
lapped with the impact guide element of the guide
segment are equal or basically equal, the guide seg-
ment and the impact guide element are separately
connected or are integrated, the guide segment is
arranged on the friction body supporting element,
when moving, the guide segment is always located
on the friction body supporting element to keep the
gravity balance of the two ends of the impact guide
element in a static or motion state, the friction body
supporting element, the friction body and the impact
guide element are in close fit to support the impact
guide element to reciprocate through rolling friction
or suspension friction, and the power impact element
is used for driving the impact head or the impact
guide element to reciprocate.

The equipment for converting rotary motion into re-
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ciprocating impact motion according to claim 76,
characterized in that, the impact driving mecha-
nism comprises a crank impact driving mechanism,
when the friction body supporting element comprises
anouter sleeve, the impact guide element comprises
an inner body, or when the friction body supporting
element comprises the inner body, the impact guide
element comprises the outer sleeve, the friction body
is arranged between the outer sleeve and the inner
body, the outer sleeve and theinnerbody arein close
fit with the friction body to relatively reciprocate
through rolling friction or suspension friction, the im-
pact head is supported by the reciprocating outer
sleeve or inner body to reciprocate through rolling
friction, and the power impact element is used for
driving the impact head to impact.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises a guide friction body supporting element
and/or a guide impact guide element and/or a guide
friction body, wherein the guide impact guide ele-
ment, the guide friction body and the guide friction
body supporting element are in close buckling to en-
sure the linear reciprocating motion of the impact
head and/or prevent the rotation of the impact head,
the guide friction body supporting element and the
guide supporting element are separated or separate-
ly connected or integrated, and the guide impact
guide elementand the impactguide element are sep-
arated or separately connected or integrated; or the
impact driving mechanism comprises a guide power
supporting element and/or a guide power impact el-
ement and/or a guide friction body, the guide power
impact element, the guide friction body and the guide
power supporting element are in close buckling to
ensure the linear reciprocating motion of the power
impact element and/or prevent the rotation of the
power impact element, the guide power supporting
element and the power supporting element are sep-
arated or separately connected or integrated, and
the guide power impact element and the power im-
pact element are separated or separately connected
or integrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 94,
characterized in that, the guide friction body sup-
porting element comprises a quadrangular friction
body supporting element or a U-shaped friction body
supporting element or a frame-shaped friction body
supporting element or a friction body supporting el-
ement of the impact power box or a triangular friction
body supporting element or an oval friction body sup-
porting element or a polygonal friction body support-
ing element or a deformed friction body supporting
element or a raceway friction body supporting ele-
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ment or a pit friction body supporting element or a
friction body supporting element of the reciprocating
stroke segment or afriction body supporting element
of the holder or a friction body supporting element
of the circular raceway or a groove-shaped friction
body supporting element or a transverse H-shaped
friction body supporting element or a friction body
supporting element of the spline sleeve or a cam-
bered friction body supporting element or a V-
shaped friction body supporting element or an invert-
ed V-shaped friction body supporting element or a
plate-shaped friction body supporting element or a
cylindrical friction body supporting element or a mul-
ti-prismatic key friction body supporting element, and
the guide friction body supporting element and the
power supporting element or the guide friction body
supporting element and the guide supporting ele-
ment are separated or separately connected or in-
tegrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 94,
characterized in that, the guide impact guide ele-
ment comprises a quadrangular impact guide ele-
mentora U-shapedimpact guide element or aframe-
shaped impact guide element or a V-shaped impact
guide element or a triangular impact guide element
or an oval impact guide element or a polygonal im-
pact guide element or a deformed impact guide el-
ement or a raceway impact guide element or a pit
impact guide element or an impact guide element of
the reciprocating stroke segment or an impact guide
element of the holder or an impact guide element of
the circular raceway or a groove-shaped impact
guide element or a transverse H-shaped impact
guide element or an impact guide element of the
spline sleeve or a cambered impact guide element
or an inverted V-shaped impact guide element or a
plate-shaped impact guide element or a cylindrical
impact guide element or a multi-prismatic key impact
guide element, and the guide impact guide element
and the impact guide element or the guide impact
guide element and the power impact element are
separated or separately connected or integrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the rolling body comprises a
spherical rolling body or an oval rolling body or a
dumb bell shaped rolling body or a cylindrical rolling
body or a conical rolling body or a circular ring-
shaped rolling body or a roller rolling body or a plat-
form-shaped column rolling body or a platform-
shaped ball rolling body or a platform-shaped drum
rolling body or a groove-shaped drum rolling body
or a groove-shaped column rolling body or a groove-
shaped ball rolling body or a groove-shaped roller
rolling body or a groove-shaped oval rolling body or
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a rolling body with a shaft or a rolling body with a
hole or a multi-prismatic key rolling body or a multi-
prismatic sleeve rolling body or a rolling drum shaped
rolling body or a rolling ball rolling body or a rolling
needle rolling body or roller rolling body or a linear
bearing or a waist drum wheel rolling body, and the
rolling body and the guide rolling body are separated
or separately connected or integrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the shape of the impact guide
element and/or the friction body supporting element
is in close buckling with the shape of the friction body
to form the guide limiting structure, or the shape of
the power impact element and/or the power support-
ing element is in close buckling with the shape of the
friction body to form the power limiting structure, the
limiting structure is used for controlling the motion
direction of the impact guide element or the power
impact element, and/or preventing the rotation of the
impact guide element or the power impact element,
and the guide limiting structure and the power limiting
structure are separated or separately connected or
integrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the impact guide element
comprises a raceway impact guide element or a pit
impact guide element or a belt frame impact guide
element or a circular raceway impact guide element
or a stroke segment impact guide element or a lim-
iting impact guide element or a cylindrical impact
guide element or a U-shaped impact guide element
or a V-shaped impact guide element or a polygonal
impact guide element or a frame-shaped impact
guide element or a deformed impact guide element
or an E-shaped impact guide element.

100.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the friction body supporting
element comprises a raceway friction body support-
ing element or a pit friction body supporting element
or a belt frame friction body supporting element or a
circular raceway friction body supporting element or
a stroke segment friction body supporting element
or a limiting friction body supporting element or a
cylindrical friction body supporting element or a U-
shaped friction body supporting element or V-
shaped friction body supporting element or a polyg-
onal friction body supporting element or a frame-
shaped friction body supporting element or a friction
body supporting element of the impact power box or
a deformed friction body supporting element.

101.The equipment for converting rotary motion into re-
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ciprocating impact motion according to claim 76,
characterized in that, the power impact element
comprises a raceway power impact element or a pit
power impact element or a belt frame power impact
element or a circular raceway power impact element
or a stroke segment power impact element or a lim-
iting power impact element or a cylindrical power im-
pact element or a U-shaped power impact element
or a frame-shaped power impact element or a de-
formed power impact element or an E-shaped power
impact element or a polygonal power impact ele-
ment.

102.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the power supporting ele-
ment comprises a raceway power supporting ele-
ment or a pit power supporting element or a belt
frame power supporting element or a circular race-
way power supporting element or a stroke segment
power supporting element or a limiting power sup-
porting element or a cylindrical power supporting el-
ement or a U-shaped power supporting element or
an E-shaped power supporting element or a polyg-
onal power supporting element or a power support-
ing element of the impact power box or a frame-
shaped power supporting element or a deformed
power supporting element.

103.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the friction body ring impact
guide element is arranged or arranged at one side
of the impact guide element or on more than two side
parts of the impact guide element, or a friction body
ring power impact element is arranged or arranged
at one side of the power impact element or on more
than one side part of the power impact element, and
the power impact element comprises a piston or a
cylinder rod or a piston rod or a guide rod.

104.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the circular raceway is ar-
ranged on the impact guide element or the guide
rolling body supporting element, the circular raceway
and the impact guide element or the guide rolling
body supporting element are separately connected
or are integrated, the impact guide element is ar-
ranged in the guide rolling body supporting element
or at the outside of the guide rolling body supporting
element, the guide rolling body is arranged in the
circular raceway, the guide rolling body exposed
from the circular raceway is in contact with the sur-
face of the guide rolling body supporting element or
the surface of the impact guide element, the main
body of the impact guide element is not in contact
with the surface of the guide rolling body supporting
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element, and the guide rolling body is used for sup-
porting the impact guide element and the guide roll-
ing body supporting element to relatively reciprocate
by means of rolling friction.

105.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 104,
characterized in that, the circular supporting seg-
ment and the circular segment of the circular race-
way are arranged along the surface of the impact
guide element or the guide rolling body supporting
element, the guide rolling body in the circular sup-
porting segment supports the rolling friction of the
guiderolling body supporting element and the impact
guide element, and the guide rolling body in the cir-
cular segment does not support the rolling friction of
the impact guide element and the guide rolling body
supporting element.

106.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 104,
characterized in that, the circular raceway and the
guide supporting element or the impact guide ele-
ment or the power supporting element or the power
impact element are connected or integrated.

107.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 104,
characterized in that, the circular raceway compris-
es a pressure bearing circular raceway and a pres-
sure-free circular raceway, wherein the pressure-
free circular raceway and the power supporting ele-
ment or the power impact element or the guide rolling
body supporting element or the impact guide ele-
ment are separately arranged, and the pressure-free
circular raceway is detachable, thereby being con-
ductive to convenient observation, maintenance and
change of the power rolling body.

108.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact guide element or
the guide supporting element or the power impact
element or the power supporting element is made
from a light material, and the light material comprises
an aluminum alloy or high-strength plastic or ceramic
or a titanium alloy or carbon fiber or light steel or a
composite material.

109.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide supporting element
is arranged at more than two end parts of the power
supporting element to form more than two guide sup-
porting points, the more than two end parts comprise
more than two end parts of the main body of the
guide supporting element or the spatial positions of
more than two end parts excluding the main body of
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the guide supporting element, the more than two
guide supporting points are used for supporting the
lifting force of the impact head and ensuring close fit
of the friction body, the impact guide element and
the friction body supporting element so as to form a
multipoint impact head supporting structure, the
multipoint impact head supporting structure is used
for supporting the impact head at multiple points to
correct the impact direction of the impact head, in
order to widen the correction width of the impact head
to the maximum, enlarge the correction force of the
impact head, control the impact direction of the im-
pact head to the maximum, prevent the damage to
the impact driving mechanism due to an impact
break-off force and/or a counterforce and prolong
the service life of the equipment.

110.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, more than two columns of
friction bodies are arranged on the surrounding of
the impact guide element or the power impact ele-
ment, the more than two columns of friction bodies
bear the gravity load of the impact guide element or
the power impact element, at least more than one
friction body in a column of friction bodies is used for
supporting the impact guide element or the power
impact element for reciprocating impact, and the
concentrated damage to the friction bodies or the
friction body supporting element resulting from that
only a column of friction bodies bears the gravity load
of the impact guide element or the power impact el-
ement is avoided.

111.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises an impact guide element, wherein the impact
guide element comprises an upper impact guide el-
ement, alower impact guide element or a left impact
guide element, a rightimpact guide element, the im-
pact driving mechanism comprises a crank impact
driving mechanism, the crank impact driving mech-
anism comprises a power impact element, the power
impact element is arranged between the upper im-
pact guide element and the lower impact guide ele-
ment or between the left impact guide element and
the rightimpact guide element, and the upper impact
guide element or the lower impact guide element or
the leftimpactguide element ortherightimpactguide
element forms the multipointimpact head supporting
structure.

112.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the contact surface of the fric-
tion body and the friction body supporting element
and/or the impact guide element is in close buckling,
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the contact surface of the friction body and the friction
body supporting element and/or the impact guide el-
ement is as large as possible, in order to prevent
overlarge local stress of the friction body, reduce the
concentration of the local friction of the friction body
on the friction body supporting element and/or the
impact guide element and enlarge the correction de-
gree of the impact guide element, the contract sur-
face of the friction body supporting element and/or
the impact guide element and the friction body are
in close buckling to limit the motion space and/or
position of the friction body.

113.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the friction body is arranged
between the guide supporting element and the im-
pact guide element or between the power supporting
element and the power impact element, the friction
body, the impact guide element and the friction body
supporting element are in close fit to support the im-
pact head to impact at multiple points by means of
rolling friction or suspension friction, the impact guide
element is actually extension deformation of the
power impact element, due to the extension defor-
mation of the power impact element, the correction
width of the impact head is widened to the maximum,
the correction force of the impact head is enlarged,
the impact head is controlled to the maximum and
the damage to the crank impact driving mechanism
due to the impact break-off force and/or the counter-
force is avoided.

114.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact guide element is
arranged on the friction body supporting element,
the impact guide element or the friction body sup-
porting element comprises a liquid suspension body
or an air suspension body, or the power impact ele-
ment or the power supporting element comprises a
liquid suspension body or an air suspension body,
or the impact guide element and the friction body
supporting element comprise magnetic suspension
bodies, or the power impact element and the power
supporting element comprise magnetic suspension
bodies, the magnetic suspension bodies comprise
an electromagnetic suspension body or a permanent
magnet suspension body, the suspension body is
used for forming suspension friction between the im-
pact guide element and the friction body supporting
element or between the power impact element and
the power supporting element, the suspension fric-
tion is used for reducing the friction resistance and/or
friction damage between the impact guide element
and the friction body supporting element or between
the power impact element and the power supporting
element, and prolonging the service life of the impact
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driving mechanism or the guide mechanism.

115.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 114,
characterized in that, the air suspension body com-
prises an air source, a control valve, a conveying
pipeline and an air cavity, wherein the air cavity is
arranged on the guide mechanism or the impact driv-
ing mechanism, the air suspension body is formed
between the guide supporting element and the im-
pact guide element, or the air suspension body is
formed between the power supporting element and
the power impact element, and the air suspension
body is used for supporting the impact guide element
to reciprocate through suspension friction or the air
suspension body is used for supporting the power
impact element to reciprocate through suspension
friction.

116.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 114,
characterized in that, the liquid suspension body
comprises a liquid medium source, a control valve,
a conveying pipeline and a liquid cavity, wherein the
liquid cavity is arranged on the guide mechanism or
the impact driving mechanism, the liquid suspension
body is formed between the guide supporting ele-
ment and the impact guide element, or the liquid sus-
pension body is formed between the power support-
ing element and the power impact element, and the
liquid suspension body is used for supporting the
impact guide element to reciprocate through suspen-
sion friction or the liquid suspension body is used for
supporting the power impact element to reciprocate
through suspension friction.

117.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 114,
characterized in that, the magnetic suspension
body comprises an electromagnetic suspension
body or a permanent magnet suspension body,
wherein the electromagnetic suspension body com-
prises an electromagnet, the permanent magnet
suspension body comprises a permanent magnet,
the electromagnet or the permanent magnet is ar-
ranged on the impact guide element and the guide
supporting element or on the power impact element
and the power supporting element.

118.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact guide elementand
the guide supporting element or the power impact
elementand the power supporting element comprise
N pole permanent magnets, or the impact guide el-
ement and the guide supporting element or the pow-
erimpact element and the power supporting element
comprise S pole permanent magnets, wherein the
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N pole permanent magnets and the N pole perma-
nent magnets or the S pole permanent magnets and
the S pole permanent magnets repel to each other
due to the same polarity to form the magnetic sus-
pension body, the power impact element is used for
driving the impact guide element to reciprocate, the
magnetic suspension body is used for supporting the
impact guide element and the guide supporting ele-
ment to relatively reciprocate through suspension
friction or the magnetic suspension body is used for
supporting the power impact element and the power
supporting element to relatively reciprocate through
suspension friction.

119.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact guide elementand
the guide supporting element or the power impact
elementand the power supporting element comprise
negative pole electromagnets, or the impact guide
element and the guide supporting element or the
power impact element and the power supporting el-
ement comprise positive pole electromagnets,
wherein the negative pole electromagnets and the
negative pole electromagnets or the positive pole
electromagnets and the positive pole electromag-
nets repel to each other due to the same polarity to
form the magnetic suspension body, the power im-
pact element is used for driving the impact guide
element to reciprocate, the magnetic suspension
body is used for supporting the impact guide element
and the guide supporting element to relatively recip-
rocate through suspension friction or the magnetic
suspension body is used for supporting the power
impact element and the power supporting element
to relatively reciprocate through suspension friction.

120.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, a break-off prevention mech-
anism is arranged at one end or two ends of the
power impact element.

121.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 120,
characterized in that, the break-off prevention
mechanism is arranged to be a rotary break-off pre-
vention mechanism or a separated break-off preven-
tion mechanism or a buffer break-off prevention
mechanism.

122.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 121,
characterized in that, the rotary break-off preven-
tion mechanism is arranged to be a joint bearing or
a steering connector or a rzeppa universal joint or a
cross-shaped universal joint or a bulb catching
groove type or a cambered catching groove type,
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and the rotary structure of the break-off prevention
mechanism is stressed to rotate or a separate struc-
ture separately isolates the impact counteraction
break-off force.

123.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 120,
characterized in that, the break-off prevention
mechanism comprises a cambered catching groove
type or a rotary connector, wherein the cambered
catching groove type comprises a cambered convex
head and a groove movably buckled with the cam-
bered convex head, the groove and the power impact
element are separately connected or are integrated,
the cambered convex head movably buckled with
the groove and the impact head are separately con-
nected or are integrated, the rotary connector com-
prises a rotary connector of a flexible universal joint
or a rotary connector of a universal joint bearing or
a multiple degrees of freedom platform type rotary
connector or a rotary connector of a universal cou-
pling, the rotary connector of the flexible universal
joint comprises an elastic element, a universal joint
connector, when the universal joint is stressed, the
universal joint connector relatively moves by means
of the adjustment of the elastic element, the rotary
connector of the universal joint bearing comprises a
universal joint seat and a rotary connector, the rotary
connector is fixed on the universal joint seat, when
the universal jointbearing is stressed, relative motion
is adjusted by the universal joint seat, the multiple
degrees of freedom platform type rotary connector
is composed of a movable cylinder, an upper univer-
sal hinge, a lower universal hinge, an upper platform
and a lower platform, when the upper platform and
the lower platform are stressed, the motion with mul-
tiple degrees of freedom of the upper platform in the
space is achieved through the telescopic motion of
the movable cylinder, the rotary connector of the uni-
versal couplingis a cross shaft type rotary connector,
the cross shaft type rotary connector comprises a
cross shaft, a cross universal joint fork, and the cross
universal joint fork is connected by the cross shaft
to realize relative motion.

124.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 120,
characterized in that, the break-off prevention
mechanism comprises a rotary structure, wherein
the rotary structure comprises a bulb catching
groove type, the bulb catching groove type compris-
es a bulb and a bulb groove movably buckled with
the bulb, the bulb and the power impact element are
separately connected or are integrated, the bulb
groove movably buckled with the bulb and the impact
head are separately connected or are integrated, the
power impact element and the impact head are con-
nected or separated, the power impact element is
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used for driving the impact head to impact, an impact
break-off force is applied to the break-off prevention
mechanism, and the rotary structure of the break-off
prevention mechanism is stressed to rotate.

125.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim76,
characterized in that, a buffer mechanism is ar-
ranged on the lifting mechanism or on the recipro-
cating impact part or on the machine body or be-
tween the lifting mechanism and the reciprocating
impact part or between the lifting mechanism and
the machine body.

126.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 125,
characterized in that, the buffer mechanism com-
prises a structure buffer mechanism or a power buff-
er mechanism.

127.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 126,
characterized in that, the structure buffer mecha-
nism comprises a fixed supporting element, a buffer
supporting element and a buffer element.

128.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 126,
characterized in that, the power buffer mechanism
comprises a slide stroke spline shaft sleeve buffer
device or a belt buffer device.

129.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the lifting mechanism or the
reciprocating impact part or the rack comprises a
structure buffer mechanism, wherein the structure
buffer mechanism comprises a fixed supporting el-
ement and a buffer supporting element, when the
lifting mechanism is provided with the fixed support-
ing element, the reciprocating impact part is corre-
spondingly provided with the buffer supporting ele-
ment, or when the rack is provided with the fixed
supporting element, the lifting mechanism is corre-
spondingly provided with the buffer supporting ele-
ment, or the rack is provided with the buffer support-
ing element, namely, the fixed supporting element
is arranged on the reciprocating impact part, a buffer
element is arranged between the fixed supporting
element and the buffer supporting element or be-
tween the lifting mechanism and the rack or between
the lifting mechanism and the reciprocating impact
partor between the rack and the reciprocatingimpact
part, buffer guide elements are arranged on the fixed
supporting element and the buffer supporting ele-
ment or on the lifting mechanism and the rack or on
the lifting mechanism and the reciprocating impact
part or on the rack and the reciprocating impact part,
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the power impact element is used for driving the im-
pact head to impact, when the impact counterforce
is applied to the buffer supporting element and the
fixed supporting element or to the lifting mechanism
and the rack or to the lifting mechanism and the re-
ciprocating impact part or to the rack and the recip-
rocating impact part, the buffer element deforms to
absorb the impact counterforce, and the buffer guide
elements are used for controlling the buffer direction
to ensure that the buffer is reciprocating liner buffer,
so as to prevent the non-directional swing of the im-
pact head during buffer.

130.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the lifting mechanism or the
reciprocating impact part or the rack comprises a
structure buffer mechanism, wherein the structure
buffer mechanism comprises a fixed supporting el-
ement and a buffer supporting element, or when the
lifting mechanism is provided with the fixed support-
ing element, the reciprocating impact part is corre-
spondingly provided with the buffer supporting ele-
ment, or when the rack is provided with the fixed
supporting element, the lifting mechanism is corre-
spondingly provided with the buffer supporting ele-
ment, or the rack is provided with the buffer support-
ing element, namely, the fixed supporting element
is arranged on the reciprocating impact part, when
the fixed supporting element comprises the buffer
guide element, the buffer supporting element com-
prises a buffer guide sleeve, or when the buffer sup-
porting element comprises the buffer guide element,
the fixed supporting element comprises the buffer
guide sleeve, when a guide lug boss or a guide
groove is arranged on the buffer guide element, a
guide groove or a guide lug boss buckled with the
guide lug boss or the guide groove is arranged on
the buffer guide sleeve, buffer elements are ar-
ranged at the two sides of the projections of the guide
lug boss, the buffer guide element is used for sup-
porting the buffer guide sleeve to linearly slide along
the buffer guide element in a reciprocating manner
or the buffer guide sleeve is used for supporting the
buffer guide element to linearly slide along the buffer
guide sleeve in a reciprocating manner, the buffer
guide element, the buffer elements and the buffer
guide sleeve form a bidirectional buffer mechanism,
the power impact element is used for driving the im-
pact head to impact, the impact counteraction break-
off force is applied to the bidirectional buffer mech-
anism, the bidirectional buffer mechanism absorbs
the impact counterforce, the power impact element
is used for driving the impact head to reciprocate,
the buffer elements at the front part of the guide lug
boss and the rear of the guide lug boss absorb the
impact counterforce of the impact head, the buffer
guide element, the buffer guide sleeve, the buffer
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elements cooperate to absorb the impact counter-
force of the impact head and control the buffer direc-
tion as reciprocating linear buffer, and the buffer
guide sleeve is leant against the buffer guide element
to linearly slide relatively, in order to prevent the non-
directional swing of the lifting mechanism and/or the
impact driving mechanism, the guide mechanism
and stabilize the impact direction of the impact head.

131.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 129,
130, characterized in that, the fixed supporting el-
ement, the buffer supporting element comprises a
retraction prevention structure, or the buffer guide
element, the buffer guide sleeve comprises a retrac-
tion prevention structure, wherein the retraction pre-
vention structure comprises a retraction prevention
element, the retraction prevention element is used
for preventing the fixed supporting element and the
buffer supporting element from dropping off during
relative reciprocating slide, or the retraction preven-
tion element is used for preventing the buffer guide
element and the buffer guide sleeve from dropping
off during relative reciprocating slide, the retraction
prevention element and the fixed supporting element
are separately arranged or connected or integrated,
or the retraction prevention element and the buffer
supporting element are separately arranged or con-
nected or integrated, or the retraction prevention el-
ement and the buffer guide element are separately
arranged or connected or integrated, or the retraction
prevention element and the buffer guide sleeve are
separately arranged or connected or integrated.

132.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
or the lifting mechanism or the rack comprises a ro-
tary power source element and a rotary impact trans-
mission element, or when the rack comprises the
rotary power source element, the lifting mechanism
comprises the rotary impact transmission element,
or when the lifting mechanism comprises the rotary
power source element, the reciprocating impact part
comprises the rotary impact transmission element,
or when the rack comprises the rotary power source
element, the reciprocating impact part comprises the
rotary impact transmission element, the rotary power
source element comprises a motor or a hydraulic
motor or a pneumatic motor, the lifting mechanism
orthe reciprocatingimpact partor the rack comprises
a structure buffer mechanism, the structure buffer
mechanism comprises a fixed supporting element
and a buffer supporting element, or when the lifting
mechanism is provided with the fixed supporting el-
ement, the reciprocating impact part is correspond-
ingly provided with the buffer supporting element, or
when the rack is provided with the fixed supporting
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element, the lifting mechanism is correspondingly
provided with the buffer supporting element, or when
the rack is provided with the fixed supporting ele-
ment, the reciprocating impact part is correspond-
ingly provided with the buffer supporting element, a
buffer element is arranged between the rack and the
lifting mechanism or between the fixed supporting
element and the buffer supporting element or be-
tween the lifting mechanism and the reciprocating
impact part or between the rack and the reciprocating
impact part, a power buffer mechanism is arranged
between the rotary power source element and the
rotary impact transmission element or on the rotary
impact transmission element, the power buffer
mechanism comprises a slide stroke spline shaft
sleeve buffer device or a belt buffer device, the slide
stroke spline shaft sleeve buffer device comprises a
spline shaft and a spline sleeve, a slide reciprocating
stroke segment is arranged between the spline shaft
and the spline sleeve, when being impacted, the
slide reciprocating stroke segment slides in a recip-
rocating manner to absorb the impact counterforce,
the belt buffer device comprises a driving belt pulley,
a driven belt pulley and a belt, the driving belt pulley
is arranged on the fixed supporting element, the driv-
ing belt pulley is connected with the drive shaft of
the motor or the hydraulic motor or the pneumatic
motor, the driven belt pulley is arranged on the buffer
supporting element, the belt is arranged on the driv-
ing belt pulley and the driven belt pulley, the driven
belt pulley isimpacted to move together with the buff-
er supporting element, the belt absorbs the impact
counterforce, the belt buffer device is used for pre-
venting the damage to the motor or the hydraulic
motor or the pneumatic motor, the structure buffer
mechanism further comprises a buffer guide ele-
ment, a buffer element is arranged between the rack
and the reciprocating impact part or between the
fixed supporting element and the buffer supporting
element or between the lifting mechanism and the
reciprocating impact part or between the rack and
the lifting mechanism, the buffer guide element is
arranged on the rack and the reciprocating impact
partor on the fixed supporting element and the buffer
supporting element or on the lifting mechanism and
the reciprocating impact part or on the rack and the
lifting mechanism, the structure buffer mechanism
is used for controlling the buffer structure by use of
the buffer guide element when absorbing the impact
counterforce through the buffer element, the struc-
ture buffer mechanism is matched with the slide
stroke spline shaft sleeve buffer device or the belt
buffer device to absorb and buffer the impact coun-
terforce of the impact head and guide the buffer di-
rection, in order to prevent the rotary power source
element or the lifting mechanism or the rack from
being damaged by non-directional swing during buff-
er and ensure that the impact direction of the impact
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head faces to a material to be dug.

133.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises a buffer mechanism, wherein the buffer
mechanism comprises a rotary power buffer mech-
anism, the rotary power buffer mechanism compris-
es a slide stroke spline shaft sleeve buffer device,
the slide stroke spline shaft sleeve buffer device
comprises a spline shaft and a spline sleeve, a slide
reciprocating stroke segment is arranged between
the spline shaft and the spline sleeve, when being
impacted, the slide reciprocating stroke segment
slides in areciprocating manner to absorb the impact
counterforce, the spline shaft is in slide connection
with the spline sleeve to buffer in a reciprocating
manner, the impact driving mechanism comprises a
rotary power source element and a rotary impact
transmission element, the rotary power source ele-
ment comprises a motor or a hydraulic motor or a
pneumatic motor, the motor or the hydraulic motor
or the pneumatic motor comprises a drive shaft, the
spline sleeve or the spline shaft and the drive shaft
are connected or integrated, and the spline shaft or
the spline sleeve and the rotary impact transmission
element are connected or integrated.

134.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises a buffer mechanism, wherein the buffer
mechanism comprises a rotary power buffer mech-
anism, the rotary power buffer mechanism compris-
es a belt buffer device, the rocker arm comprises a
rocker arm buffer element or a rocker arm fixing el-
ement, the buffer mechanism further comprises a
buffer element, the buffer element is arranged be-
tween the rocker arm buffer element and the rocker
arm fixing element, the belt buffer device comprises
a driving belt pulley, a belt, a driven belt pulley, the
driving belt pulley is fixed on the rocker arm fixing
element, the driving belt pulley is connected with the
drive shaft of the motor or the hydraulic motor or the
pneumatic motor, the driven belt pulley is arranged
on the rocker arm buffer element, the belt is arranged
on the driving belt pulley and the driven belt pulley,
the driven belt pulley is impacted to buffer together
with the rocker arm buffer element, the belt absorbs
the impact counterforce to prevent the motor or the
hydraulic motor or the pneumatic motor from being
damaged, and the belt buffer device comprises a
tensioner.

135.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 134,
characterized in that, the tensioner is arranged at
the inner side or the outer side of the belt, the ten-
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sioner comprises a tensioning wheel, a tensioning
wheel frame, a tensioning spring, a tensioning ad-
justment rod and a tensioning seat, the tensioning
wheel is arranged on the tensioning wheel frame, a
guide hole is arranged on the tensioning wheel
frame, a polish rod is arranged at one end of the
tensioning adjustment rod, a lead screw is arranged
at the other end of the tensioning adjustment rod, a
blocking shoulder in the middle of the tensioning ad-
justmentrod, the tensioning wheel frame is matched
with the polish rod end of the tensioning adjustment
rod through the guide hole, the lead screw end of
the tensioning adjustment rod is in threaded connec-
tion with the tensioning seat, the tensioning spring
is arranged between the tensioning wheel frame and
the blocking shoulder, the tensioning wheel presses
the belt through the elastic force of the spring, and
a tensioning force is adjusted by the screwing length
of the lead screw and the tensioning seat.

136.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 134,
characterized in that, the belt buffer device com-
prises a tensioner, wherein the tensioner comprises
a sliding seat and a tensioning spring, the driving
belt pulley and the motor or the hydraulic motor or
the pneumatic motor are installed on the sliding seat,
the sliding seat is in slide fit with the rocker arm fixing
element, one end of the tensioning spring is connect-
ed with the sliding seat, the other end of the tension-
ing spring is connected with the rocker arm fixing
element, and a certain action force is applied to the
sliding seat through the spring to tension the belt.

137.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the lifting mechanism com-
prises a vertical lifting mechanism, wherein the ver-
tical lifting mechanism is used for driving the recip-
rocating impact part to vertically move up and down,
the vertical lifting mechanism comprises a lifting plat-
form, a lifting platform seating seat and a vertical
lifting actuator, the vertical lifting actuator comprises
a rope and a rope winder or a gear rack or a screw
rod or coupling opening and closing device or achain
wheel and a chain or a hydraulic element or a pneu-
matic element, the vertical lifting actuator is used for
driving the lifting platform to vertically lift, the vertical
lifting mechanism further comprises a positioning
and locking device, the positioning and locking de-
vice comprises alatch pin ora spring boltor a cushion
block or a guy rope or a hydraulic cylinder or a cyl-
inder, and the positioning and locking device is used
for positioning and locking the lifting platform.

138.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the machine body comprises
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a rotary disk, wherein the reciprocating impact part
is arranged on the rotary disk, and the rotary disk is
used for driving the reciprocating impact part to ro-
tate at the front part of the machine body.

139.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the machine body comprises
arotary disk, the lifting mechanism comprises arock-
er arm lifting oil cylinder, the rocker arm lifting oil
cylinder is used for driving the rocker arm to move
up and down, the rotary disk is used for driving the
rocker arm to move left and right, and the rotary disk
is matched with the rocker arm lifting oil cylinder to
adjust the impact head to impact a material at mul-
tiple positions and in multiple directions.

140.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the lifting mechanism com-
prises a translation lifting mechanism, wherein the
translation lifting mechanism is arranged at the front
part of the machine body, and the translation lifting
mechanism is used for driving the reciprocating im-
pact part to translate relative to the machine body.

141.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact power box or a supporting
frame, the impact driving mechanism comprises a
crank impact driving mechanism, the crank impact
driving mechanism comprises a multi-throw crank
shaft multi-rod impact mechanism and a power out-
put component, the multi-throw crank shaft multi-rod
impact mechanism comprises a multi-throw crank
shaft and a connecting rod, the multi-throw crank
shaft comprises a power concentric shaft segment,
a connecting handle and an eccentric shaft, the con-
centric shaft segment, the connecting handle and
the eccentric shaft are separated or connected or
integrated, one end of the power concentric shaft
segment of the multi-throw crank shaft is connected
with the power output component of the crank impact
driving mechanism, more than two connecting han-
dles, eccentric shafts are arranged at the other end
of the power concentric shaft segment, the power
concentric shaft segment of the multi-throw crank
shaft is installed on the impact power box or the sup-
porting frame, the eccentric shaft of the multi-throw
crank shaft is hinged with one end of the connecting
rod, the other end of the connecting rod and the im-
pact head are connected or separated, and one ec-
centric shaft is used for driving more than one con-
necting rod to impact in a reciprocating manner.

142.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 141,
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characterized in that, one eccentric shaft or more
than two eccentric shafts are arranged, the more
than two eccentric shafts are arranged at intervals
along the radial direction of the power output com-
ponent to form angle difference, the impact driving
mechanism comprises a power output component,
and the power concentric shaft segment of the multi-
throw crank shaft and the power output component
are separated or connected or integrated.

143.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 141,
characterized in that, the multi-throw crank shaft is
provided with a liquid channel, and the liquid channel
is arranged on the power concentric shaft segment,
the connecting handle and/or the eccentric shaft.

144.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact driving mecha-
nism is a crank impact driving mechanism, the crank
impact driving mechanism comprises a power
source element, a cam shaft and a cam, the cam
shaft and the cam are separately connected or are
integrated, the power source elementis used for driv-
ing the cam shaft to rotate, and the cam installed on
the cam shaft is used for driving the impact head to
impact in a reciprocating manner.

145.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact driving mecha-
nism comprises a crank impact driving mechanism,
wherein the crank impact driving mechanism com-
prises a power source element, an eccentric shaft
and a power impact element, the eccentric shaft is
hinged with one end of the power impact element,
the power impact element is used for driving the ec-
centric shaft to rotate, and the eccentric shaftis used
for driving the power impact element to impact in a
reciprocating manner.

146.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact driving mecha-
nism comprises a crank impact driving mechanism,
wherein the crank impact driving mechanism com-
prises more than two power source elements, and
the more than two power source elements and the
impact head are connected or separated or integrat-
ed.

147.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact power box, the impact driving
mechanism comprises a rotary power source ele-
ment, the rotary power source element comprises a
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transmission component, the transmission compo-
nent comprises a variable speed transmission com-
ponent, the variable speed transmission component
is a gear transmission component, when multiple
gear transmission components are arranged, a part
of the gear transmission components is arranged in
the impact power box, and the other partis arranged
intheimpact power box or atthe outside of the impact
power box.

148.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact power box, the impact driving
mechanism comprises a rotary power source ele-
ment, the rotary power source element comprises a
transmission component, the transmission compo-
nent comprises a variable speed transmission com-
ponent, and the variable speed transmission com-
ponent comprises a gear transmission component
or a combination of the gear transmission compo-
nent and a belt transmission component.

149.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises one or more guide mechanism.

150.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism is com-
posed of more than two guide mechanisms, the im-
pact driving mechanism is used for driving more than
two power impact elements to cooperate with the
more than two guide mechanisms, and the more than
two powerimpact elements are used for driving more
than two impact heads.

151.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism is com-
posed of more than two guide mechanisms, and the
impact driving mechanism is used for driving one
power impact element to cooperate with the more
than two guide mechanisms.

152.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact guide element is
arranged at one side or the front part or more than
two side parts orthe surrounding of the impact driving
mechanism.

153.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 37,
characterized in that, the shape and/or arrange-
ment of the inner-layer material impact teeth is con-
ductive to blanking the inner-layer material of a coal
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bed to be dug or a rock stratum or cement concrete
or bituminous concrete or hardened mudstone, the
shape and/or arrangement of the outer-layer mate-
rial impact teeth is conductive to enabling the mate-
rial blanked by the inner-layer material impact teeth
to flow out from the gaps of the outer-layer material
impact teeth, the outer-layer material impact teeth,
the inner-layer material impact teeth are arranged
side by side to form a multilayer impact head, and
the multilayer impact head is used for increasing the
coal digging width and improving the coal digging
efficiency.

154.The equipment for converting rotary motion into re-

ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the impact head comprises a step
tooth punching and cutting device, wherein the step
tooth punching and cutting device comprises impact
teeth, the impact teeth are multilayer impact teeth,
tooth heads are arranged on the impact teeth, the
tooth heads and the impact teeth are separately con-
nected or are integrated, the distances between the
tooth heads of the two adjacent layers ofimpact teeth
are different, the coal bed to be dug or the rock stra-
tum or the cement concrete or the bituminous con-
crete or the hardened mudstone is impacted to a
step shape, more than two relatively free surfaces
are generated on each step layer of the step-shaped
coal bed or rock stratum or cement concrete or bitu-
minous concrete or hardened mudstone, the pres-
sure stress and/or structural strength of the step-
shaped coal bed or rock stratum or cement concrete
or bituminous concrete or hardened mudstone is
greatly reduced compared with that of the original
planar coal bed or rock stratum or cement concrete
or bituminous concrete or hardened mudstone, after
the coal bed or the rock stratum or the cement con-
crete or the bituminous concrete or the hardened
mudstone is impacted to the step shape, when each
layer of the impact teeth is used for digging again,
the two relatively free surfaces of the step-shaped
coal bed or rock stratum or cement concrete or bitu-
minous concrete or hardened mudstone are reason-
ably utilized to blank the material, so as to greatly
reduce the impact resistance, avoid overlarge lumps
of the material blanked by the impact head, reduce
the power consumption and improve the impact ef-
ficiency.

155.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 37,
characterized in that, the outer-layer material im-
pact tooth seat comprises a discharge hole, the out-
er-layer material impact teeth are arranged on the
outer-layer material impact tooth seat in a manner
of facing to a surface to be dug, the shape or ar-
rangement of the outer-layer material impact teeth
is conducive to blanking the outer-layer material of
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a layer to be dug, the inner-layer material impact
teeth and the inner-layer material impact tooth frame
are separately connected or are integrated, the
shape or arrangement of the inner-layer material im-
pact teeth is conducive to blanking the inner-layer
material of the layer to be dug, the discharge hole is
conducive to enabling the material blanked by the
inner-layer material impact teeth to flow out, and mul-
tiple layers of material impact mechanisms cooper-
ate to achieve simultaneous impact blanking and dis-
charging.

156.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact head, wherein the impact head
comprises an impact tooth frame and impact teeth,
impact guide elements are symmetrically or asym-
metrically arranged on the impact tooth frame, and
the impact teeth and the impact tooth frame are sep-
arately connected or are integrated.

157.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact head, wherein the impact head
comprises an impact tooth frame, impact teeth, the
impact teeth are multilayer impact teeth, the impact
teeth are provided with tooth heads, the impact teeth
and the tooth heads are separately connected or are
integrated, and the tooth heads are arranged to be
a spherical impact head or a conical impact head or
a hemispherical impact head or a shovel-shaped im-
pacthead or atrapezoidalimpacthead or atriangular
impact head or a step-shaped impact head.

158.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 156,
157, characterized in that, the impact tooth frame
comprises a curved plate or a trapezoidal frame or
a semicircular frame or a triangular frame or a flat
plate frame or a frame-shaped frame or a V-shaped
frame.

159.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 156,
157, characterized in that, the impact head com-
prises impact teeth, wherein the impact teeth com-
prise top face cleaning teeth or bottom surface clean-
ing teeth or side face cleaning teeth.

160.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 159,
characterized in that, the impact head comprises
an impact tooth frame and impact teeth, wherein the
top face cleaning teeth, the bottom surface cleaning
teeth, the side face cleaning teeth are arranged on
the same impact tooth frame.
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161.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact head, wherein the impact head
comprises shovel teeth, the impact head is com-
posed of more than one shovel tooth, the shovel
teeth comprise long shovel teeth or short shovel
teeth, and cutting blades are arranged at the side
parts of the shovel teeth or no cutting blade is ar-
ranged.

162.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact head, wherein the impact head
comprises shovel teeth, and the shovel teeth com-
prise conical teeth or wedge teeth or axe teeth or
cutter teeth or chisel teeth.

163.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact head, wherein the impact head
comprises shovel teeth and a fixing component, the
fixing component is arranged on the impact tooth
frame, the shovel teeth and the fixing component are
integrated or movably connected, and the movable
connecting manner is inserting type or catching
groove type or step type or spherical surface type or
pin tooth type or bolt fixing type.

164.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact head is used for
simultaneously finishing coal blanking and surface
cleaning or impact coal blanking during once recip-
rocating impact.

165.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact guide elements
are arranged at the two sides of the impact driving
mechanism, the impact head is arranged at one end
of each impact guide element, and an identical or a
different impact head is arranged at the other end
thereof, and different impact heads comprise impact
heads with different shapes or different weights.

166.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact head, wherein the impact head
is installed at the front part of the machine body or
one side of the machine body or more than two side
parts of the front part.

167.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
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characterized in that, the reciprocating impact part
comprises an impact head, wherein an angle adjus-
tor is arranged between the impact head and the
rocker arm or between the impact head and the ma-
chine body, and the angle adjustor is used for ad-
justing the impact direction of the impact head.

168.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact power box or a supporting
frame, wherein the impact power box or the support-
ing frame comprises a lubricating system.

169.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact power box or a supporting
frame, wherein the impact power box is entirely
sealed or partially sealed, the impact power box or
the supporting frame comprises a sealing element,
the sealing element is arranged at the movable con-
necting position of the impact driving mechanism or
the guide mechanism and the impact power box, or
the sealing element is arranged at the movable con-
necting position of the impact driving mechanism or
the guide mechanism and the supporting frame.

170.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises an impact guide element, a friction body sup-
porting element, the impact driving mechanism com-
prises a power impact element and a power support-
ing element, and a sealing element is arranged be-
tween the impact guide element and the friction body
supporting element or between the power impact el-
ement and the power supporting element.

171.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 42, 74,
169, 170, characterized in that, the sealing element
comprises a sealing cavity or a sealing piece or a
sealing plug or a sealing pad or an O-shaped ring or
a sliding ring or a retainer ring or a supporting ring
or a sealing ring or a starlike ring or a pressing ring
or a V-shaped body or a U-shaped body or a frame-
shaped ring or a groove-shaped element or a pres-
sure spring or an opening sealing ring or a sealing
strip or a sealing plate or a sealing block or a hair
brush sealing element or a trash removal sealing el-
ement or a lip-shaped sealing element.

172.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 42, 74,
169, 170, characterized in that, the sealing element
is made from a rubber material or a polyurethane
material or a nylon material or a plastic material or
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a metallic material or a composite material.

173.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises an impact guide element, wherein an impact
element protection cover is arranged at the joint site
of the power impact element and the impact head,
or a guide element protection cover is arranged at
the joint site of the impact guide element and the
impact head, the power impact element and the im-
pact head are connected or separated or integrated,
and the impact guide element and the impact head
are connected or separated or integrated.

174.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises an impact guide element, wherein the impact
guide element and the power impact element are
separated, the power impact element and the impact
head are separated, the power impact element is
used fordriving the impacthead toimpact, the impact
head is arranged on the impact guide element, the
machine body is arranged on the walking part, the
walking part is used for driving the machine body to
walk, and the machine body walks to baffle the im-
pact head through the coal bed or the rock stratum
or the cement concrete or the bituminous concrete
or the hardened mudstone.

175.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises a friction body supporting element and an im-
pact guide element, wherein the impact guide ele-
ment is arranged on the friction body supporting el-
ement, the friction body supporting element is ar-
ranged on the rack or the lifting mechanism, the pow-
er impact element comprises a power impact cylin-
der, the impact guide element and the power impact
cylinder are separated, the power impact cylinder
and the impact head are separated, the impact head
is arranged on the impact guide element, the ma-
chine body is arranged on the walking part, the walk-
ing part is used for driving the machine body to walk,
the machine body walks to baffle the impact head
through the coal bed or the rock stratum or the ce-
ment concrete or the bituminous concrete or the
hardened mudstone, and the power impact cylinder
is used for driving the impact head to impact.

176.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 51,
characterized in that, the buffer reciprocating ele-
ment or the buffer supporting element or the guide
rolling body or the friction body supporting element
or the impact guide element or the power impact el-
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ement or the holder is made from a high-strength
wear-resistant material, and the high-strength wear-
resistant material is a hard alloy or wear-resistant
plastic or wear-resistant steel or wear-resistant rub-
ber or wear-resistant ceramic or a self-lubricating
wear-resistant material or a composite wear-resist-
ant material.

177.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 7, char-
acterized in that, the machine body comprises a
control device, a cable towing device, a spray device,
a water spray device or a cooling device.

178.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the rack or the lifting mech-
anism comprises a crushing device or a material
guider.

179.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 7, char-
acterized in that, the machine body comprises a
shovel plate.

180.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 179,
characterized in that, the shovel plate comprises a
star wheel pusher dog or a crab claw or a pusher
dog or a rolling rake.

181.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 7, char-
acterized in that, the machine body comprises a
conveyor.

182.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 181,
characterized in that, the conveyor is arranged on
the machine body and is used for conveying the ma-
terial dug by the reciprocating impact part to the rear
of the machine body, and the conveyor comprises a
scraper conveyer, a belt conveyor and a shell belt
conveyor.

183.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 82,
characterized in that, the holder comprises a cylin-
drical holder or a plate type holder or a U-shaped
holder or a V-shaped holder or a polygonal holder
or a deformed holder or a triangular holder or a
square holder or a chain link holder.

184.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises a guide rolling body, a guide rolling body sup-
porting element, an impact guide element, wherein
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the guide rolling body is arranged between the guide
rolling body supporting element and the impact guide
element, the guide mechanism comprises an outer
sleeve and an inner body, a raceway is arranged on
the outer sleeve or the inner body, the guide rolling
body is arranged on the raceway and between the
outer sleeve and the inner body, the outer sleeve,
the inner body and the guide rolling body are in close
fit to drive the outer sleeve or the inner body to rel-
atively reciprocate through the rolling friction of the
guide rolling body, the impact direction of the outer
sleeve or the inner body is controlled by the rolling
friction, and the impact head and the reciprocating
outer sleeve or the inner body are integrated or con-
nected.

185.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises an outer sleeve and an inner body, wherein
the holder is arranged between the outer sleeve and
the inner body, the guide rolling body is arranged on
the holder and is arranged between the outer sleeve
and the inner body, when the guide rolling body sup-
porting element is the outer sleeve, the impact guide
element is the inner body, the outer sleeve is used
for supporting the guide rolling body and the inner
body, when the guide rolling body supporting ele-
ment is the inner body, the impact guide element is
the outer sleeve, the inner body is used for support-
ing the guide rolling body and the outer sleeve, the
outer sleeve, the inner body and the guide rolling
body are in close fit to drive the outer sleeve or the
inner body to relatively reciprocate through the rolling
friction of the guide rolling body, and the impact di-
rection of the outer sleeve or the inner body is con-
trolled by the rolling friction.

186.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises a guide mechanism and an impact driving
mechanism, wherein the impact driving mechanism
comprises a crank impact driving mechanism, the
reciprocating impact part further comprises an im-
pact power box or a supporting frame, the impact
power box or the supporting frame is used for sup-
porting the guide mechanism, the impact driving
mechanism comprises a crank multiple-throw ec-
centric shaft mechanism and a power output com-
ponent, the crank multiple-throw eccentric shaft
mechanism comprises a multiple-throw crank shaft,
a power impact element, the multiple-throw crank
shaft comprises a power concentric shaft segment,
a connecting handle and an eccentric shaft, the pow-
er concentric shaft segment, the connecting handle
and the eccentric shaft are separately combined or
are integrated, one end of the power concentric shaft
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segment of the multiple-throw crank shaft is connect-
ed with the power output component, more than two
connecting handles, eccentric shafts are arranged
at the other end thereof, the more than two eccentric
shafts are arranged at intervals along the radial di-
rection of the power concentric shaft segment to form
angle difference, the power concentric shaft seg-
ment of the multiple-throw crank shaft is installed on
the impact power box or the supporting frame, the
more than two eccentric shafts of the multiple-throw
crank shaft are hinged with one ends of more than
two power impact elements, impact heads are ar-
ranged at the other ends of the power impact ele-
ments, the break-off prevention mechanism is ar-
ranged between the power impact elements and the
impact heads, the break-off prevention mechanism
is of a separate structure or a rotary structure or a
buffer structure, the guide mechanism comprises an
outer sleeve, an inner body, a guide rolling body, the
inner body comprises an upper element of the inner
body and a lower element of the inner body, the outer
sleeve is a frame-shaped outer sleeve, the frame-
shaped outer sleeve comprises an upper element of
the frame-shaped outer sleeve, a lower element of
the frame-shaped outer sleeve, the upper element
of the frame-shaped outer sleeve or the lower ele-
ment of the frame-shaped outer sleeve comprises a
reciprocating stroke segmentoraraceway, the guide
rolling body is arranged between the upper element
ofthe inner body and the upper element of the frame-
shaped outer sleeve and is arranged between the
lower element of the inner body and the lower ele-
ment of the frame-shaped outer sleeve, the frame-
shaped outer sleeve, the inner body and/or the guide
rolling body arranged on the reciprocating stroke
segment or the raceway are in close fit to enable the
guide rolling body to support the frame-shaped outer
sleeve to reciprocate through rolling friction and pre-
vent the frame-shaped outer sleeve from rotating,
the outer sleeve and the impactheads are connected
or integrated, the more than two power impact ele-
ments are used for alternatively driving the impact
heads to impact, the rotary structure of the break-off
prevention mechanism is stressed to rotate or the
separate structure separately isolates or the buffer
structure buffers the impact counterforce break-off
force, the outer sleeve, the inner body and the guide
rolling body are in close fit to correct the impact di-
rection of the impact heads, and the power impact
elements are not used for guiding the impact heads
and are not broken off by the break-off force.

187.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises a guide mechanism, an impact driving
mechanism, an impact power box and an impact
head, wherein the impact power box is used for sup-
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porting the guide mechanism, the impact driving
mechanism comprises a crank impact driving mech-
anism, the crank impact driving mechanism compris-
es a power impact element, the power impact ele-
ment is arranged in the impact power box, the power
impact element and the impact head are connected
or separated or integrated, the guide mechanism
comprises a guide rolling body supporting element,
a guide rolling body and an impact guide element,
the guide rolling body comprises a roller, the roller
is a waist drum wheel, waist drum wheel bearings
are arranged at the two ends of the waist drum wheel,
the waist drum wheel bearings are installed on the
guide rolling body supporting element, the shape of
the impact guide element is buckled with the cam-
bered groove of the waist drum wheel, the impact
guide element linearly reciprocates by leaning
against the cambered groove, the impact guide ele-
ment reciprocates under the support of the waist
drum wheel, the power impact element is used for
driving the impact head to impact, the buffer break-
off prevention mechanism is arranged on the power
impact element, the buffer break-off prevention
mechanism isolates an impact counteraction break-
off force through buffer, the guide rolling body sup-
porting element and the impact guide element are in
close fit with the waist drum wheel to impact the tooth
frame, correct the impact direction ofthe impacthead
through rolling friction and prevent the impact head
from rotating, and the power impact element is not
used for guiding the impact head and is not broken
off by the break-off force.

188.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises a guide mechanism and an impact driving
mechanism, wherein the impact driving mechanism
comprises a crank impact driving mechanism, the
crank impact driving mechanism comprises a power
impact element, the power impact element compris-
es a connecting rod, the buffer break-off prevention
mechanism is arranged on the connecting rod or be-
tween the connecting rod and the impact head, the
guide mechanism comprises a guide rolling body
supporting element and an impact guide element,
the guide rolling body supporting element comprises
anupper element of the guide rolling body supporting
element, and a lower element of the guide rolling
body supporting element, the impact guide element
is a U-shaped impact guide element, the U-shaped
impact guide element comprises an upper element
of the impact guide element, and a lower element of
the impact guide element, a roller is arranged be-
tween the upper element of the guide rolling body
supporting element and the lower element of the
guide rolling body supporting element, the roller is
arranged between the upper element of the guide



195 EP 2 860 345 A1 196

rolling body supporting element and the upper ele-
ment of the impact guide element and is arranged
between the lower element of the guide rolling body
supporting element and the lower element of the im-
pact guide element, the roller is in close fit with the
U-shaped impact guide element and the guide rolling
body supporting element to enable the roller to sup-
port the U-shaped impact guide element to recipro-
cate through rolling friction, control the reciprocating
direction of the U-shaped impact guide element and
correct the impact direction of the impact head, the
U-shaped impact guide element and the impact head
are connected or separated or integrated, the power
impact element is used for driving the impact head
to impact, and the power impact elementis not used
for guiding the impact head and is not broken off by
the break-off force.

189.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact driving mecha-
nism comprises a crank impact driving mechanism,
wherein the crank impact driving mechanism com-
prises a power impact element, the guide mecha-
nism comprises a linear bearing, the impact guide
element is installed on the linear bearing, the power
impact element and the impact head are connected
or separated, the power impact element is used for
driving the impact head to impact in a reciprocating
manner, the power impact element is not used for
guiding the impact head, and the guide mechanism
is used for correcting the impact direction of the im-
pact head.

190.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact power box, a guide mecha-
nism, an impact driving mechanism and an impact
head, wherein the impact power box is used for sup-
porting the guide mechanism, the guide mechanism
comprises an impact guide element, a friction body
and a friction body supporting element, the friction
body comprises arolling body or a suspension body,
the rolling body comprises a guide rolling body
and/or a power rolling body, the suspension body
comprises a guide suspension body or a power sus-
pension body, the suspension body comprises a
magnetic suspension body or a liquid suspension
body or an air suspension body, the guide supporting
element comprises a guide rolling body supporting
element or a guide suspension body supporting el-
ement, the impact power box and the friction body
supporting element are separated or separately con-
nected orintegrated, the end part of the impact guide
element is stretched out from the impact power box
to be connected with the impact head, the impact
head is arranged at one end of the impact guide el-
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ement, the impact guide element and the impact
head are connected or integrated, the impact driving
mechanism comprises a crank impact driving mech-
anism, the crank impact driving mechanism compris-
es a power impact element, a power supporting el-
ement, the impact power box and the power support-
ing element are separately connected or are inte-
grated, the power supporting element and the guide
supporting element are separated or separately con-
nected or integrated, the power supporting element
comprises a power rolling body supporting element
or a power suspension body supporting element, the
impact guide element and the power impact element
are separated or separately connected or integrated,
the power impact element is arranged in the impact
power box, the power impact element and the impact
head are connected or separated movably, the pow-
erimpact element is used for driving the impact head
to impact, the friction body is arranged between the
guide supporting element and the impact guide ele-
ment to form the guide mechanism, the friction body,
the friction body supporting element and the impact
guide element are in close fit to support the impact
head to impact through rolling friction or suspension
friction, and the guide mechanism is used for cor-
recting the impact direction of the impact head and
preventing the impact driving mechanism from being
damaged by the break-off force and/or the impact
counterforce.

191.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the lifting mechanism com-
prises a rocker arm lifing mechanism, wherein the
impact power box is arranged at the front part of the
rocker arm lifting mechanism, the crank impact driv-
ing mechanism comprises a transmission gear,
crank connecting rods are arranged at the two sides
of the transmission gear, the crank connecting rod
at one side is used for at least driving one impact
head to impact, the crank connecting rods at the two
sides of the transmission gear are used for simulta-
neously impacting or alternatively impacting, guide
supporting elements, impact guide elements, friction
bodies are arranged at more than two end parts of
the impact power box, the friction bodies are ar-
ranged between the guide supporting elements and
the impact guide elements to form a multipoint im-
pact head supporting structure, the impact power
box and the guide supporting elements are sepa-
rately connected or are integrated, more than two
impact guide elements are stretched out from the
impact power box to be connected with the impact
head, the connecting rod and the impact head are
connected or separated or integrated, the break-off
prevention mechanism is arranged at one end or two
ends of the connecting rod, the connecting rod is
used for driving the impact head to reciprocate, and
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the more than two impact guide elements are used
for correcting the impact direction of the impact head.

192.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 7, char-
acterized in that, the walking part or the machine
body comprises a rotary disk, wherein the rotary disk
is arranged at the upper part of the walking part and
the lower part of the machine body, the impact head
is arranged on the rotary disk and/or on the rocker
arm, the rocker arm is arranged on the machine body
and/or on the rotary disk, the walking part is used for
driving the rotary disk to walk, and the rotary disk is
used for driving the impact head to impact and/or
excavate and load at multiple positions.

193.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 7, char-
acterized in that, the machine body comprises a
rack, wherein the rack comprises a material exca-
vating and loading device, the material excavating
and loading device comprises a bucket or an exca-
vator grab, and the material excavating and loading
device is used for carting the material.

194.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 192,
characterized in that, the rotary disk comprises an
inner rotary disk and an outer rotary disk, the rack
comprises an operating chamber, the operating
chamberis arranged on the innerrotary disk, aninner
rotary disk rocker arm is arranged on the inner rotary
disk, one end of the inner rotary disk rocker arm is
connected with the inner rotary disk, the other end
thereof is connected with the impact head and/or the
bucket and/or the excavator grab, an outer rotary
disk rocker arm is arranged on the outer rotary disk,
one end of the outer rotary disk rocker arm is con-
nected with the outer rotary disk, and the other end
thereof is connected with the impact head and/or the
bucket and/or the excavator grab.

195.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 78,
characterized in that, the crank impact driving
mechanism comprises an expansion piece of the
crank impact driving mechanism, and/or the material
excavating and loading device comprises an expan-
sion piece of the material excavating and loading
device, wherein the expansion piece of the crank
impact driving mechanism or the expansion piece of
the material excavating and loading device is used
for preventing mutual interference when the crank
impact driving mechanism or the material excavating
and loading device is at work.

196.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 7, char-
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acterized in that, the impact head comprises a mul-
tifunctional combined impact head, and the multi-
functional combined impact head is used for impact-
ing, crushing, stacking and carting the material.

197.The equipment for converting rotary motion into re-

ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the guide mechanism comprises
a rolling friction guide mechanism or a suspension
friction guide mechanism or a sliding friction guide
mechanism.

198.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 197,
characterized in that, the sliding friction guide
mechanism comprises a wear-resistant guide ele-
ment and a sliding friction guide bracket, wherein the
wear-resistant guide element and the sliding friction
guide bracket are separated or separately connect-
ed or integrated.

199.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 198,
characterized in that, the wear-resistant guide el-
ement comprises a high molecular material wear-
resistant guide element or a copper base alloy wear-
resistant guide element or an aluminum base alloy
wear-resistant guide element or a ceramimetallurgi-
cal wear-resistant guide element or a ceramic wear-
resistant guide element or a cast iron wear-resistant
guide element or a cast steel wear-resistant guide
element or a nylon wear-resistant guide element or
a metal composite material wear-resistant guide el-
ement or a non-metal composite material wear-re-
sistant guide element or a composite material wear-
resistant guide element.

200.The equipment for converting rotary motion into re-

ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the impact driving mechanism
comprises an eccentric shaft, a connecting rod, a
power impact element and a material plate, wherein
the eccentric shaft and/or the connecting rod is ar-
ranged in the impact power box, the connecting rod
is hinged with the eccentric shaft, the other end of
the connecting rod and the power impact element
are separated or separately connected or integrated,
the power impact element and the impact head are
separated or separately connected orintegrated, the
material plate is arranged at one side and/or more
than two side parts of the impact power box, the ma-
terial plate and the impact power box are separated
or separately connected or integrated, and the power
impact element is used for driving the impact head
to impact.

201.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 197,
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characterized in that, the rolling friction guide
mechanism comprises aroller, aroller guide element
and a rolling body supporting element, wherein the
roller is arranged on the rolling body supporting el-
ement or on the roller guide element, the power im-
pact elementand the rolling body supporting element
are separated or separately connected orintegrated,
the roller is arranged on the side part of the power
impact element or in the power impact element, the
roller is used for correcting the power impact element
to impact in a reciprocating manner through rolling
friction, the power impact element and the impact
head are connected movably or are integrated, the
power impact element is used for driving the impact
head to impact, and the roller guide element, the
rolling body supporting element and the roller coop-
erate to correct the impact direction of the impact
head.

202.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 201,
characterized in that, the roller guide element and
the impact power box are separated or separately
connected or integrated, the roller guide element and
the rocker arm are integrated or separated or sepa-
rately connected, and the roller guide element and
the material plate are separated or separately con-
nected or integrated.

203.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 201,
characterized in that, the roller is in clearance fit
with the roller guide elements at the two sides of the
roller, when the roller is in rolling friction with a roller
guide element at one side, the roller is not in contact
with a roller guide element at the other side, and the
roller is limited by the roller guide elements at the
two sides thereof to prevent the power impact ele-
ment from swinging, so as to control the impact head
to swing.

204.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 197,
characterized in that, the rolling friction guide
mechanism comprises a rolling body, a rolling body
supporting element and an impact guide element,
wherein the rolling body is a waist drum wheel, the
rolling body supporting element and the material
plate are separated or separately connected or inte-
grated, the impact guide element and the power im-
pact element are integrated or separately connect-
ed, the power impact element and the impact head
are integrated or separately connected, the waist
drum wheel is arranged on the rolling body support-
ing element, a groove or a projection is arranged on
the waist drum wheel, a projection or a groove is
arranged on the corresponding power impact ele-
ment, and the waist drum wheel is buckled with the
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power impact element to correct the impact direction
of the power impact element through rolling friction
and prevent the impact head from swinging.

205.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 37,
200, characterized in that, the impact power box
and/or material plate comprises a protection plate
stroke groove, the protection plate stroke groove is
arranged along the surrounding or local part of the
impact power box and/or material plate, a protection
element comprises a protection plate, and the pro-
tection plate reciprocates in the protection plate
stroke groove arranged along the surrounding or lo-
cal part.

Amended claims under Art. 19.1 PCT

A method of equipment for converting rotary motion
into reciprocating impact motion, characterized in
that, an impact power source element is arranged,
wherein the impact power source element is ar-
ranged perpendicular to a rocker arm or parallel to
the rocker arm, the impact power source element is
arranged to be a motor or a hydraulic motor or a
pneumatic motor, a power belt pulley or a power gear
or a power chain wheel or a power bevel gear is
installed on the power output shaft of the motor or
the hydraulic motor or the pneumatic motor, a trans-
mission belt pulley or a transmission gear or a trans-
mission chain wheel or a transmission bevel gear is
used for driving a crank shaft, the power output shaft
is perpendicular to the rocker arm, and the power
output shaft, a transmission shaft and the crank shaft
are arranged in parallel to enable the transmission
gear to drive the crank shaft to convert rotary motion
into reciprocating impact motion, or the power output
shaft is arranged parallel to the rocker arm to drive
the crank shaft to convert the rotary motion into the
reciprocating impact motion after converting the
power direction through the power bevel gear and
the transmission bevel gear, an impact head is con-
nected with animpact driving mechanism, the impact
driving mechanism is arranged on the rocker arm,
the crank shaft is used for driving the impact head
to impact in a reciprocating manner, the rocker arm
is arranged at the front end of a machine body, a
walking part is arranged at the lower part of the ma-
chine body, and the walking part is used for driving
the machine body to walk to continuously work.

The method of equipment for converting rotary mo-
tion into reciprocating impact motion according to
claim 1, characterized in that, a rotating device is
arranged, wherein the rotating device is arranged on
a fixed seat and a movable arm, the fixed seat is
arranged to a fixed arm and/or a bracket, the fixed
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arm and/or the bracket is movably connected with
the movable arm, and the rotating device is used for
driving the movable arm to rotate relative to the fixed
arm and/or the bracket.

The method of equipment for converting rotary mo-
tion into reciprocating impact motion according to
claim 1, characterized in that, a telescopic device
is arranged, wherein the telescopic device is ar-
ranged on the fixed seat and/or the movable arm,
one end of the telescopic device is connected with
the movable arm, and the telescopic device is used
for driving the movable arm to reciprocate relative to
the fixed seat.

The method of equipment for converting rotary mo-
tion into reciprocating impact motion according to
claim 1, characterized in that, a limiting device is
arranged, wherein the limiting device is used for po-
sitioning the rotation position and/or telescopic po-
sition of the movable arm.

The method of equipment for converting rotary mo-
tion into reciprocating impact motion according to
claim 1, characterized in that, a locking device is
arranged, wherein the locking device is used for lock-
ing the movable arm after rotating the same in place
and/or locking the movable arm after telescoping the
same in place.

The method of equipment for converting rotary mo-
tion into reciprocating impact motion according to
claim 1, characterized in that, an action detection
and control system is arranged, wherein the action
detection and control system is used for detecting
and controlling the working state of a working com-
ponent.

Equipment for converting rotary motion into recipro-
cating impact motion, for implementing the method
of the equipment for converting rotary motion into
reciprocating impact motion of claim 1, comprising
a machine body, a walking part and a reciprocating
impact part, characterized in that, the reciprocating
impact part comprises animpact driving mechanism,
arocker arm and an impact head, the impact driving
mechanism comprises an impact power source ele-
ment, a transmission component and a crank shaft,
the impact power source element is arranged per-
pendicular to the rocker arm or parallel to the rocker
arm, the impact power source element comprises a
motor or a hydraulic motor or a pneumatic motor, the
motor or the hydraulic motor or the pneumatic motor
comprises a power output shaft, the transmission
component comprises a belt pulley transmission
component or a gear transmission component or a
chain wheel transmission componentor a bevel gear
transmission component, the belt pulley transmis-
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sion component comprises a belt, a power belt pulley
and a transmission belt pulley, the gear transmission
component comprises a power gear and a transmis-
sion gear, the chain wheel transmission component
comprises a power chain wheel, a transmission
chain wheel and a chain, the bevel gear transmission
component comprises a power bevel gear and a
transmission bevel gear, the impact power source
element comprises a power output shaft, the power
belt pulley or the power gear or the power chain
wheel or the power bevel gear is installed on the
power output shaft, the transmission belt pulley or
the transmission gear or the transmission chain
wheel or the transmission bevel gear is used for driv-
ing the crank shaft, the transmission component
comprises a transmission shaft, the power output
shaft is arranged perpendicular to the rocker arm
and parallel to the transmission shaft and the crank
shaft for enabling the transmission gear or the trans-
mission belt pulley or the transmission chain wheel
to drive the crank shaft to convert rotary motion into
reciprocating impact motion, or the power output
shaft is arranged parallel to the rocker arm to drive
the crank shaft to convert the rotary motion into the
reciprocating impact motion after converting the
power direction through the power bevel gear and
the transmission bevel gear, the reciprocating im-
pact partis arranged on the machine body, the crank
shaft is used for driving the impact head to impact in
a reciprocating manner, the walking part is arranged
at the lower part of the machine body, the walking
part is used for driving the machine body to walk,
and the machine body is used for driving the recip-
rocating impact part to move to continuously work.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the rocker arm comprises a fixed
seat and a movable arm, wherein the fixed seat and
the movable arm are separated or integrated, the
impact driving mechanism is arranged on the mov-
able arm, the movable arm is arranged on the fixed
seat, and the fixed seatis hinged or fixedly connected
with the movable arm.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the rocker arm comprises a fixed
seat, wherein the fixed seat is provided with an outer
guide cylinder or an inner guide cylinder, the mova-
ble arm is correspondingly arranged in the inner
guide cylinder or the outer guide cylinder, and the
inner guide cylinder is arranged in the outer guide
cylinder.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the rocker arm comprises a rotat-
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ing device, wherein the rotating device comprises a
fixed seat and a movable arm, the fixed seat com-
prises a fixed arm and/or a bracket, the fixed seat is
movably connected with the movable arm, the rotat-
ing device is arranged on the fixed seat and/or the
movable arm, and the rotating device is used for driv-
ing the movable arm to rotate relative to the fixed
seat.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 7, char-
acterized in that, the rocker arm comprises a tele-
scopic device, wherein the telescopic device com-
prises afixed seatand a movable arm, the telescopic
device is arranged on the fixed seat and/or the mov-
able arm, and the telescopic device is used for driving
the movable arm to reciprocate relative to the fixed
seat.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 7, char-
acterized in that, the rocker arm comprises a limit-
ing device, wherein the limiting device comprises a
rotary limiting device and/or a telescopic limiting de-
vice, the rotary limiting device is used for limiting the
rotation position of the movable arm and/or the tel-
escopic limiting device is used for limiting the tele-
scopic position of the movable arm.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 8, char-
acterized in that, the movable arm or the fixed seat
comprises a transition disk, wherein the transition
disk is movably connected with the movable arm
and/or the fixed seat, the rotating device is arranged
between the transition disk and the movable arm,
the rotating device is used for driving the movable
arm to rotate relative to the transition disk, the tele-
scopic device is arranged on the transition disk and
the fixed seat, the telescopic device is used for driv-
ing the transition disk to telescope relative to the fixed
seat, and the transition disk is used for driving the
movable arm to telescope relative to the fixed seat.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 13,
characterized in that, the transition disk is provided
with a transition disk round hole, the movable arm
comprises an inner guide cylinder of the movable
arm, the transition disk round hole is matched with
the inner guide cylinder of the movable arm, and the
inner guide cylinder of the movable arm rotates in
the transition disk round hole.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 7, char-
acterized in that, the rocker arm comprises a rotary
locking device and/or a telescopic locking device,
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wherein the rotary locking device is used for locking
the movable arm after rotating the same in place
and/or the telescopic locking device is used for lock-
ing the movable arm after telescoping the same in
place.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the rocker arm comprises an ac-
tion detection and control system, wherein the action
detection and control system is used for detecting
and controlling the working state of a working com-
ponent.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 16,
characterized in that, the action detection and con-
trol system comprises a manual action detection and
control system or hydraulic action detection and con-
trol system or a pneumatic action detection and con-
trol system or an electric action detection and control
system.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the rocker arm comprises a limit-
ing device, a rotary locking device, arotary telescop-
ic device, an action detection and control system,
wherein the limiting device comprises a rotary limit-
ing device and/or a telescopic limiting device, the
rotary limiting device is used for limiting the rotation
position of the movable arm, the rotary telescopic
limiting device is used for limiting the telescoping of
the movable arm, the rotary locking device is used
for locking the movable arm after rotating the same
in place and/or locking the movable arm after tele-
scoping the same in place, and the action detection
and control system is used for detecting and control-
ling the working state of the working component.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 12,
characterized in that, the rotary limiting device
comprises a rotary positioning element, wherein the
rotary positioning element comprises a rotary posi-
tioning driving component, a rotary locking pin and
a rotary positioning hole slot, the rotary positioning
driving component is arranged on the fixed seat
and/or the movable arm, the rotary positioning hole
slotis correspondingly arranged on the movable arm
and/or on the fixed seat, the rotary positioning driving
component is used for driving the rotary locking pin
to telescopically enter the rotary positioning hole slot
for positioning, and the rotary positioning driving
component and the rotary locking pin are separately
connected or are integrated.

The equipment for converting rotary motion into re-



21.

22.

23.

24,

205

ciprocating impact motion according to claim 8, char-
acterized in that, the movable arm comprises a
guide lug boss of the movable arm or a guide groove
of the movable arm, wherein a guide groove of the
fixed seat or a guide lug boss of the fixed seat is
correspondingly arranged on the fixed seat, the
guide groove of the fixed seat and the guide lug boss
of the movable arm are buckled to guide telescoping
or the guide lug boss of the fixed seat and the guide
groove of the movable arm are matched to guide
telescoping.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 7, char-
acterized in that, the rocker arm comprises a rotat-
ing device, wherein the rotating device comprises a
gear rotating device or a cable wire rotating device
or a hydraulic rotating device or a pneumatic rotating
device or arack rotating device or a gear ring rotating
device or a thread screw rotating device or a hanging
gear rotating device or a chain drive rotating device
or a motor drive rotating device.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 21,
characterized in that, the gear ring rotating device
comprises a rotating gear ring, a rotating gear, a ro-
tating power source element, a supporting element
of the rotating power source element, wherein the
rotating gear ring and the movable arm are connect-
ed or integrated, the rotating gear and the rotating
power source element are connected or integrated,
the rotating power source element is arranged on
the supporting element of the rotating power source
element, the rotating gear is engaged with the rotat-
ing gear ring, the rotating power source element is
used for driving the rotating gear to rotate, the rotat-
ing gear is used for driving the rotating gear ring to
rotate, and the rotating gear ring is used for driving
the movable arm to rotate.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 21,
characterized in that, the gear ring rotating device
comprises a rotating gear ring, a rotating gear and
a rotating power source element, wherein the rotat-
ing gearis arranged on the movable arm, the rotating
gear ring is arranged on the fixed seat, the rotating
power source elementis used for driving the rotating
gear ring to rotate, the rotating gear ring is engaged
with the rotating gear, the rotating gear ring is used
for driving the rotating gear to rotate, and the rotating
gear is used for driving the movable arm to rotate.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 21,
characterized in that, the cable wire rotating device
comprises a cable wire, a rotating power source el-
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ement, and a supporting frame of the rotating power
source element, wherein the cable wire is wound on
a power source element output shaft, the two ends
of the cable wire are connected with the movable
arm, the rotating power source elementis connected
with the cable wire, the rotating power source ele-
ment is arranged on a supporting element of the ro-
tating power source element, the power source ele-
ment is used for driving the cable wire, and the cable
wire is used for driving the movable arm to rotate.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 21,
characterized in that, the cable wire rotating device
comprises a cable wire, a bend wheel, a rotating
power source element, and a supporting frame of
the rotating power source element, wherein the cable
wire is wound on the bend wheel, the two ends of
the cable wire are connected with the movable arm
through the bend wheel, the rotating power source
element is connected with the cable wire or the bend
wheel, the rotating power source element is ar-
ranged on a supporting element of the rotating power
source element, the rotating power source element
is used for driving the cable wire or the bend wheel,
and the cable wire is used for driving the movable
arm to rotate.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 10 or
11, characterized in that, the rotating device and/or
the telescopic device comprises a hydraulic drive ro-
tating device or a pneumatic rotating device or a mo-
tor drive rotating device, wherein the hydraulic drive
rotating device or the pneumatic rotating device com-
prises a cylinder body, a cylinder rod, a pipeline, a
control valve, the cylinder body and the fixed arm
are connected or integrated, the cylinder rod and the
movable arm are connected or separated or integrat-
ed, the pipeline is connected with the cylinder body
and the control valve, the control valve is used for
controlling the flow of liquid or a gas, and the liquid
or the gas is used for driving the movable arm to
rotate and/or telescope.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the rocker arm comprises a tele-
scopic device, wherein the telescopic device com-
prises a gear and rack telescopic device or a screw
telescopic device or a hydraulic telescopic device or
a pneumatic telescopic device or a cable wire tele-
scopic device or a chain telescopic device or a motor
drive telescopic device or a jack telescopic device.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 15,
characterized in that, the rotary locking device
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comprises a disk brake type rotary locking device or
a pin hole rotary locking device or a drum brake type
rotary locking device or a hanging gear brake type
rotary locking device or a cushion block brake type
rotary locking device or a rope pulling type rotary
locking device or a rotary locking device of a chain
or a rotary locking device of catching groove or a
rotary locking device of a hook or a rotary locking
device of a baffle or a rotary locking device of an
elastic pin or arotary locking device of an expansion
pin, and the telescopic locking device and the rotary
locking device are separated or separately connect-
ed or integrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 15,
characterized in that, the telescopic locking device
comprises a disk brake type telescopic locking de-
vice or a pin hole telescopic locking device or a drum
brake type telescopic locking device or a hanging
gear brake type telescopic locking device or a cush-
ion block brake type telescopic locking device or a
rope pulling type telescopic locking device or a chain
telescopic locking device or a catching groove tele-
scopic locking device or a hook telescopic locking
device or a baffle telescopic locking device or an
elastic pin telescopic locking device or an expansion
pin telescopic locking device.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 12,
characterized in that, the rotary limiting device
comprises a rotary limiting platform or a rotary limit-
ing block or a rotary limiting pin or a rotary limiting
hole or a rotary limiting plate or a rotary limiting ring
or a rotary limiting tooth or a rotary limiting groove
or a rotary limiting hook or a rotary limiting rope or a
rotary limiting elastic pin or a rotary limiting expan-
sion pin or a rotary limiting chain, and the telescopic
device and the rotary limiting device are separated
or separately connected or integrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 12,
characterized in that, the telescopic limiting device
comprises a telescopic limiting platform or a tele-
scopic limiting block or a telescopic limiting pin or a
telescopic limiting hole or a telescopic limiting plate
or a telescopic limiting ring or a telescopic limiting
tooth or a telescopic limiting groove or a telescopic
limiting hook or a telescopic limiting rope or a tele-
scopic limiting elastic pin or a telescopic limiting ex-
pansion pin or a telescopic limiting chain.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 12,
characterized in that, the limiting device comprises
a limiting buffer element, wherein the limiting buffer
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elementis arranged on a limiting platform or alimiting
block or a limiting pin or a limiting hole or a limiting
plate or a limiting ring or a limiting tooth or a limiting
groove or the movable arm or the fixed arm or the
bracket.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 32,
characterized in that, the limiting buffer element
comprises a spring buffer element or a polyurethane
buffer element or a rubber buffer element or a nylon
buffer element or an airbag buffer element or a sac
buffer element or a macromolecular buffer element
or a composite material buffer element.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, an access hole corresponding to
the power belt pulley or the power gear or the power
chain wheel or the transmission belt pulley or the
transmission gear or the transmission chain wheel
or the power bevel gear or the transmission bevel
gear is arranged on the rocker arm.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the motor or the transmission belt
pulley or the transmission gear or the transmission
chain wheel or the transmission bevel gear is pro-
vided with a clutch shaft.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 21,
characterized in that, the motor drive rotating de-
vice comprises a telescopic transmission device,
wherein the telescopic transmission device compris-
es a spline sleeve and a spline shaft, the spline
sleeve is matched with the spline shaft, under the
drive of the telescopic transmission device, the
spline sleeve telescopes relative to the spline shaft
in a reciprocating manner to increase the digging
height and/or digging depth of a digging machine.

The equipment for converting rotary motion into re-
ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the reciprocating impact part com-
prises an impact power box, an inner-layer material
impact mechanism, and an outer-layer material im-
pact mechanism, wherein the outer-layer material
impact mechanism comprises outer-layer material
impact teeth, an outer-layer material impact tooth
seat, and an outer-layer material impact protection
device, the outer-layer material impact tooth seat
and the outer-layer material impact teeth are sepa-
rated or integrated, the inner-layer material impact
mechanism comprises inner-layer material impact
teeth, an inner-layer material impact tooth seat, and
an inner-layer material impact protection device, the
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inner-layer material impact tooth seat and the inner-
layer material impact teeth are separated or integrat-
ed, the outer-layer material impact protection device
and the outer-layer material impact tooth seat are
separately connected or are integrated, the inner-
layermaterial impactprotection device and the inner-
layer material impact tooth seat are separately con-
nected or are integrated, the impact power box is
used for driving the outer-layer material impact
mechanism and the inner-layer material impact
mechanism to reciprocate, a part of the outer-layer
material impact protection device and/or a part of the
inner-layer material impact protection device is con-
sistently overlapped with the impact power box, in
order to prevent a material from entering the outer-
layer material impact protection device and the im-
pact power box or prevent the material from entering
the inner-layer material impact protection device and
the impact power box.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 37,
characterized in that, the outer-layer material im-
pact protection device comprises an outer-layer ma-
terialimpact protection plate, wherein the outer-layer
material impact protection plate is arranged along
the surrounding or a local part of the outer-layer ma-
terial impact tooth seat, the inner-layer material im-
pact protection device comprises an inner-layer ma-
terialimpact protection plate, and the inner-layer ma-
terial impact protection plate is arranged along the
surrounding or a local part of the inner-layer material
impact tooth seat.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 37,
characterized in that, the inner-layer material im-
pact protection device reciprocates with the inner-
layer material impact tooth seat, the outer-layer ma-
terial impact protection device reciprocates with the
outer-layer material impact tooth seat, the inner-lay-
er material impact protection plate and/or the outer-
layer material impact protection plate reciprocates
in amanner of leaning against the impact power box,
and a wear-resistant gap is arranged at the leaning
part.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 37,
characterized in that, the inner-layer material im-
pact protection plate comprises a sealing element of
the inner-layer material impact protection plate, the
outer-layer material impact protection plate compris-
es a sealing element of the outer-layer material im-
pact protection plate, and the sealing element of the
inner-layer material impact protection plate and the
sealing element of the outer-layer material impact
protection plate are arranged at the ends consistent-
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ly overlapped with the impact power box.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 37,
characterized in that, the impact power box com-
prises a sealing element of the impact power box,
and the sealing element of the impact power box is
arranged at the end consistently overlapped with the
inner-layer material impact protection plate and/or
the outer-layer material impact protection plate.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 37,
characterized in that, a sealing elementis arranged
at the joint site of the inner-layer material impact pro-
tection plate and/or the inner-layer material impact
tooth seat, and a sealing element is arranged at the
joint site of the outer-layer material impact protection
plate and the outer-layer material impact tooth seat.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 37,
characterized in that, the impact power box com-
prises a protection plate stroke groove, the outer-
layer material impact protection device comprises
an outer-layer material impact protection plate, the
inner-layer material impact protection device com-
prises an inner-layer material impact protection
plate, and the adjacent parts of the inner-layer ma-
terial impact protection plate and the outer-layer ma-
terial impact protection plate reciprocate in the pro-
tection plate stroke groove.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 43,
characterized in that, an elastomer is arranged in
the protection plate stroke groove.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 38,
characterized in that, an elastomer is arranged at
the free end of the outer-layer material impact pro-
tection plate, and/or the elastomer is arranged at the
free end of the inner-layer material impact protection
plate.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 44 or
45, characterized in that, the elastomer is used for
shaking off and popping out a material brought in by
the outer-layer material impact protection plate
and/or the inner-layer material impact protection
plate and/or other materials dropping into the pro-
tection plate stroke groove by means of elastic de-
formation.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 44 or
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45, characterized in that, the elastomer is used for
absorbing the impact counterforce of the outer-layer
material impact mechanism and/or the inner-layer
material impact mechanism by means of elastic de-
formation.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 37,
characterized in that, the impact power box or the
inner-layer material impact mechanism or the outer-
layer material impact mechanism comprises a water
spray device, wherein the water spray device is used
for spraying water to the outer-layer material impact
protection device and/or the inner-layer material im-
pact protection device and/or the protection plate
stroke groove, in order to prevent the material from
being adhered to the outer-layer materialimpact pro-
tection device and/or prevent the material from being
adhered to the inner-layer material impact protection
device and/or prevent the material from being ad-
hered in the protection plate stroke groove.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 48,
characterized in that, the water spray device is pro-
vided with a water flow controller, the water flow con-
troller is used for controlling the water flow direction
and/or controlling the water flow position and/or con-
trolling the water spray time, in order to control the
water flow to not enter the impact power box and the
inner-layer material impact protection device and/or
control the water flow to not enter the impact power
box and the outer-layer material impact protection
device.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 38,
characterized in that, the outer-layer material im-
pact protection plate and/or the inner-layer material
impact protection plate is made from a metallic ma-
terial or a high molecular material or a polyester ma-
terial or a rubber material or a composite material.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 7, char-
acterized in that, the reciprocating impact part com-
prises a buffer break-off prevention mechanism,
wherein the buffer break-off prevention mechanism
comprises a buffer reciprocating element, an elas-
tomer and a buffer supporting element, the elas-
tomer is arranged between the buffer supporting el-
ement and the buffer reciprocating element or ar-
ranged on the buffer reciprocating element or ar-
ranged on the buffer supporting element, the impact
power source element comprises a power impact
element, the impact head comprises an impact tooth
seat, when the buffer reciprocating element is ar-
ranged on the power impact element, the buffer sup-
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porting element is correspondingly arranged on the
impact tooth seat, when the buffer supporting ele-
ment is arranged on the power impact element, the
buffer reciprocating element is correspondingly ar-
ranged on the impact tooth seat, the buffer recipro-
cating element and the power impact element are
separated or separately connected orintegrated, the
buffer reciprocating element and the impact tooth
seat are separated or separately connected or inte-
grated, the buffer supporting element and the power
impact element are separated or separately con-
nected or integrated, the buffer supporting element
and the impact tooth seat are separated or separate-
ly connected or integrated, the buffer break-off pre-
vention mechanism is arranged between the impact
head and the power impact element, or the buffer
break-off prevention mechanism is arranged on the
power impact element, or the buffer break-off pre-
vention mechanism is arranged on the impact tooth
seat, when the impact head is used for impacting a
coal bed or a rock stratum or cement concrete or
bituminous concrete or hardened mudstone, an im-
pact counterforce is applied to the buffer break-off
prevention mechanism, the buffer reciprocating ele-
ment extrudes the elastomer, and the elastomer de-
forms to absorb and decompose the impact coun-
terforce.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, When the power impact ele-
mentis connected with the buffer supporting element
or the buffer reciprocating element, the impact head
is correspondingly connected with the buffer recip-
rocating element or the buffer supporting element.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer break-off preven-
tion mechanism comprises a buffer reciprocating el-
ement, an elastomer, a buffer supporting element
and a buffer adjusting element, wherein the elas-
tomer is arranged between the buffer adjusting ele-
ment and the buffer reciprocating element, the buffer
supporting element is movably connected with the
buffer adjusting element through threads or alocking
pin or a catching groove or a hanging gear, when
the impact head is used for impacting the coal bed
or the rock stratum or the cement concrete or the
bituminous concrete or the hardened mudstone, the
impact counterforce is applied to the buffer break-
off prevention mechanism, the buffer reciprocating
element extrudes the elastomer, and the elastomer
deforms in the buffer adjusting element to absorb
and decompose the impact counterforce.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 53,
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characterized in that, a pre-tightening force adjust-
ing structure used for adjusting the relative position
of the buffer adjusting element and the buffer sup-
porting element is arranged between the buffer ad-
justing element and the buffer supporting element,
and the pre-tightening force adjusting structure is
used for adjusting the relative position of the buffer
adjusting element and the buffer supporting element
and pressing or loosening the fatigue deformed elas-
tomer.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 54,
characterized in that, the pre-tightening force ad-
justing structure comprises a thread pre-tightening
force adjusting structure or a locking pin pre-tighten-
ing force adjusting structure or a clamping pin pre-
tightening force adjusting structure or a catching
groove pre-tightening force adjusting structure or a
snap spring pre-tightening force adjusting structure
or a hanging gear pre-tightening force adjusting
structure.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer break-off preven-
tion mechanism comprises a buffer reciprocating el-
ement, an elastomer and a buffer supporting ele-
ment, wherein the elastomer is arranged between
the buffer supporting element and the buffer recip-
rocating element or arranged on the buffer recipro-
cating element or arranged on the buffer supporting
element, the buffer supporting element and/or the
buffer reciprocating element comprises an elas-
tomer fixing element, the buffer supporting element
and the elastomer fixing element are separately con-
nected or are integrated, the buffer reciprocating el-
ement and the elastomer fixing element are sepa-
rately connected or are integrated, the buffer recip-
rocating element and the elastomer are separated
or separately connected or integrated, the elastomer
and the buffer supporting element are separately or
movably connected or are integrated, the elastomer
and the elastomer fixing element are separately or
movably connected or are integrated, when the buff-
er supporting element and the power impact element
are separately connected or are integrated, the buff-
er reciprocating element and the impact head are
separately connected or are integrated, when the
buffer reciprocating element and the power impact
element are separately connected or are integrated,
the buffer supporting element and the impact head
are separately connected or are integrated, when
the impact head is used for impacting the coal bed
or the rock stratum or the cement concrete or the
bituminous concrete or the hardened mudstone, the
impact counterforce is applied to the buffer break-
off prevention mechanism, the elastomer fixing ele-
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ment extrudes the elastomer, and the elastomer de-
forms to absorb and decompose the impact coun-
terforce, to avoid the break-off damage to the power
impact element.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer break-off preven-
tion mechanism comprises a buffer reciprocating el-
ement, an elastomer and a buffer supporting ele-
ment, wherein the elastomer is arranged between
the buffer supporting element and the buffer recip-
rocating element or arranged on the buffer recipro-
cating element or arranged on the buffer supporting
element, the buffer supporting element and/or the
buffer reciprocating element comprises an elas-
tomer fixing element, the buffer supporting element
and the elastomer fixing element are separately con-
nected or are integrated, the buffer reciprocating el-
ement and the elastomer fixing element are sepa-
rately connected or are integrated, the buffer recip-
rocating element and the elastomer are separated
or separately connected or integrated, the elastomer
and the buffer supporting element are separately or
movably connected or are integrated, when the elas-
tomer and the elastomer fixing element are fixedly
connected or are integrated, the elastomer fixing el-
ement and/or the buffer reciprocating element ex-
trudes the elastomer, and the elastomer telescopes
to absorb and decompose the impact counterforce.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the reciprocating impact part
comprises a guide mechanism, wherein the buffer
break-off prevention mechanism comprises a buffer
reciprocating element, an elastomer and a buffer
supporting element, the elastomer is arranged be-
tween the buffer supporting element and the buffer
reciprocating element or arranged on the buffer re-
ciprocating element or arranged on the buffer sup-
porting element, the buffer supporting element
and/or the buffer reciprocating element comprises
an elastomer fixing element, the buffer supporting
element and the elastomer fixing element are sepa-
rated or separately connected or integrated, the buff-
er reciprocating element and the elastomer fixing el-
ement are separated or separately connected or in-
tegrated, the buffer reciprocating element and the
elastomer are separated or separately connected or
integrated, the elastomer and the buffer supporting
element are separately or movably connected or are
integrated, when the elastomer and the elastomer
fixing element are separated or separately connect-
ed orintegrated, the elastomer fixing element and/or
the buffer reciprocating element extrudes the elas-
tomer, the elastomer deforms to absorb and decom-
pose the impact counterforce, and the guide mech-
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anism is used for correcting the impact direction of
the impact head.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 56, 57
or 58, characterized in that, the elastomer fixing
element comprises a sleeve elastomer fixing ele-
ment or a frame-shaped elastomer fixing element or
a U-shaped elastomer fixing element or a multi-pris-
matic elastomer fixing element or a plate type elas-
tomer fixing element or a rod type elastomer fixing
element or a thread type elastomer fixing element or
aneck elastomer fixing element or a baffle elastomer
fixing element or a hinge hole elastomer fixing ele-
ment or a fixing shaft elastomer fixing element or a
pin shaft elastomer fixing element or a hook elas-
tomer fixing element or a locking pin elastomer fixing
element or a clamping pin elastomer fixing element
or a hanging gear elastomer fixing element or a tri-
angular elastomer fixing element or a quadrangular
elastomer fixing element or a polygonal elastomer
fixing element or a sleeve rod type elastomer fixing
element or a positioning platform elastomer fixing
elementor a positioning pin elastomer fixing element
or a positioning hole elastomer fixing element or a
positioning groove elastomer fixing element or a po-
sitioning bolt elastomer fixing element or a position-
ing neck elastomer fixing element or a positioning
guide post elastomer fixing element or a positioning
shaft elastomer fixing element or a positioning plate
elastomer fixing element or a positioning ring elas-
tomer fixing element or a positioning hook elastomer
fixing element or a positioning thread elastomer fix-
ing element or a clamping sleeve elastomer fixing
element or a transverse H-shaped elastomer fixing
element or a combined elastomer fixing element.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer reciprocating ele-
ment comprises a cylindrical buffer reciprocating el-
ement or a frame-shaped buffer reciprocating ele-
ment or a U-shaped buffer reciprocating element or
a multi-prismatic buffer reciprocating element or a
plate type buffer reciprocating element or a rod type
buffer reciprocating element or a thread adjustment
type buffer reciprocating element or a neck buffer
reciprocating element or a baffle buffer reciprocating
element or a hinge hole buffer reciprocating element
or a pin shaft buffer reciprocating element or a hook
buffer reciprocating element or a combination of mul-
tiple shapes.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer break-off preven-
tion mechanism is provided with a buffer reciprocat-
ing guide structure, wherein the buffer reciprocating
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guide structure and the buffer supporting element
are separated or separately connected or integrated,
or the buffer reciprocating guide structure and the
buffer reciprocating element are separated or sepa-
rately connected or integrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 61,
characterized in that, the buffer reciprocating guide
structure comprises a cylindrical buffer reciprocating
guide structure or a plate type buffer reciprocating
guide structure or a triangular buffer reciprocating
guide structure or a quadrangular buffer reciprocat-
ing guide structure or a polygonal buffer reciprocat-
ing guide structure or a columnar buffer reciprocating
guide structure or a rod type buffer reciprocating
guide structure or a push-pull type buffer reciprocat-
ing guider or a sleeve rod type buffer reciprocating
guider or an elastomer buffer reciprocating guider.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer break-off preven-
tion mechanism comprises a buffer anti-drop limiting
structure, wherein the buffer anti-drop limiting struc-
ture comprises an anti-drop limiting structure of the
buffer reciprocating element and/or an anti-drop lim-
iting structure of the buffer supporting element, the
anti-drop limiting structure of the buffer supporting
element and the buffer supporting element are sep-
arated or separately connected orintegrated, the an-
ti-drop limiting structure of the buffer reciprocating
element and the buffer reciprocating element are
separated or separately connected orintegrated, the
buffer anti-drop limiting structure is used for prevent-
ing the separation of the buffer reciprocating element
and the buffer supporting element or preventing the
separation of the buffer reciprocating element and
the impact tooth seat or preventing the separation
ofthe elastomer and the buffer reciprocating element
or preventing the separation of the elastomer and
the buffer supporting element or preventing the sep-
aration of the elastomer and the impact tooth seat.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 63,
characterized in that, the anti-drop limiting struc-
ture of the reciprocating element comprises a limiting
platform or a limiting pin or a limiting hole or a limiting
groove or a limiting bolt or a limiting neck or a limiting
guide post or a limiting shaft or a limiting plate or a
limiting ring or a limiting snap spring or a limiting hook
or a limiting thread or a clamping sleeve or combined
limiting.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer supporting element
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comprises a rod type buffer supporting element or a
cylindrical buffer supporting element or a frame-
shaped buffer supporting element or a U-shaped
buffer supporting element or a multi-prismatic buffer
supporting element or a plate type buffer supporting
element or a thread adjustment type buffer support-
ing element or a neck buffer supporting element or
a baffle buffer supporting element or a hinge hole
buffer supporting element or a pin shaft buffer sup-
porting element or a hook buffer supporting element
or a clamping sleeve buffer supporting element or a
combination of multiple shapes.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer break-off preven-
tion mechanism comprises a bidirectional buffer
break-off prevention mechanism or a unidirectional
buffer break-off prevention mechanism.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, a quantitative motion gap for
the buffer reciprocating element is arranged at the
buckling site of the buffer reciprocating element and
the buffer supporting element, when animpact coun-
teraction break-off force of the impacthead is applied
to the buffer break-off prevention mechanism, the
buffer reciprocating element swings between the
buffer supporting element and the buffer reciprocat-
ing element, to prevent the impact counteraction
break-off force from breaking off the impact power
source element.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 66,
characterized in that, the bidirectional buffer break-
off prevention mechanism comprises a buffer sup-
porting element and a buffer reciprocating element,
wherein an elastomer blocking element is arranged
on the buffer reciprocating element, elastomers are
arranged at both sides of the elastomer blocking el-
ement, a counterforce generated by the power im-
pact element when driving the impact head to bidi-
rectionally impact respectively acts on the elastom-
ers at the two sides of the elastomer blocking ele-
ment, and the elastomers atthe two sides ofthe elas-
tomer blocking element bidirectionally buffer.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 68,
characterized in that, the elastomer blocking ele-
ment comprises a lug boss or a blocking column or
a baffle or a bulb column or a bulb plate or a cam-
bered convex edge or a cambered edge plate or a
cambered head column.

The equipment for converting rotary motion into re-

10

15

20

25

30

35

40

45

50

55

111

EP 2 860 345 A1

71.

72.

73.

74.

218

ciprocating impact motion according to claim 69,
characterized in that, when the impact counterac-
tion break-off force of the impact head is applied to
the buffer break-off prevention mechanism to buffer
the swing of the buffer reciprocating element be-
tween the buffer supporting element and the buffer
reciprocating element, the bulb column or the bulb
plate or the cambered convex edge or the cambered
edge plate or the cambered head column of the elas-
tomer blocking element generates no break-off dam-
age to the buffer reciprocating element and/or the
buffer supporting element.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, a buffer supporting element
bulb or a cambered surface of the buffer supporting
element is arranged at the part of the buffer support-
ing element at the joint site of the buffer supporting
element and the buffer reciprocating element, when
the impact counteraction break-off force of the im-
pact head is applied to the buffer break-off preven-
tion mechanism to buffer the swing of the buffer re-
ciprocating element between the buffer supporting
element and the buffer reciprocating element, the
buffer supporting element bulb or the cambered sur-
face of the buffer supporting element generates no
break-off damage to the buffer reciprocating element
and/or the buffer supporting element.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the elastomer is serially con-
nected to the buffer reciprocating element, the buffer
supporting element comprises a front end guide el-
ement, a rear end guide element, the buffer recipro-
cating element is arranged on the front end guide
element and/or the rear end guide element, and the
front end guide element and/or the rear end guide
element is used for enlarging the correction distance
and/or force of the buffer reciprocating element.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the elastomer comprises a
spring or elastic rubber or a spring steel plate or a
disk spring or elastic polyester or elastic nylon or
elastic corrugated steel or a sac or an airbag or an
elastic granule or a polymeric elastomer or a com-
posite material elastomer or an air pressure or a hy-
draulic pressure or a pneumatic spring or a hydraulic
spring.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer reciprocating ele-
ment and/or the buffer supporting element compris-
es a sealing element.
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The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, a lubricant is arranged on the
buffer reciprocating element or the buffer supporting
element, or the buffer reciprocating element is a self-
lubricating material, or the buffer supporting element
is a self-lubricating material.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 7, char-
acterized in that, the reciprocating impact part com-
prises a guide mechanism, an impact driving mech-
anism, an impact head, wherein the guide mecha-
nism and the impact driving mechanism are sepa-
rated or separately connected or integrated, the im-
pact driving mechanism comprises a power support-
ing element, the guide mechanism comprises a
guide supporting element, the power supporting el-
ement and the guide supporting element are sepa-
rated or separately connected orintegrated, the pow-
er supporting element and/or the guide supporting
element comprises a friction body supporting ele-
ment, the friction body supporting element and the
power supporting element or the friction body sup-
porting element and the guide supporting element
are separated or separately connected orintegrated,
the friction body supporting element comprises aroll-
ing body supporting element or a suspension body
supporting element, the rolling body supporting ele-
ment and the suspension body supporting element
are separated or separately connected orintegrated,
the rolling body supporting element comprises a
guide rolling body supporting element and/or a pow-
er rolling body supporting element, the guide rolling
body supporting element and the power rolling body
supporting element are separated or separately con-
nected or integrated, the suspension body support-
ing element comprises a guide suspension body
supporting element and/or a power suspension body
supporting element, the guide suspension body sup-
porting element and the power suspension body sup-
porting element are separated or separately con-
nected or integrated, the guide mechanism compris-
es an impact guide element, a friction body, a friction
body supporting element, the friction body compris-
es a rolling body or a suspension body, the rolling
body comprises a guide rolling body and/or a power
rolling body, the guide rolling body and the power
rolling body are separated or separately connected
or integrated, the suspension body comprises a
guide suspension body and/or a power suspension
body, and the guide suspension body and the power
suspension body are separated or separately con-
nected or integrated; the impact driving mechanism
comprises a power impact element, a power sup-
porting element, and the impact guide element and
the power impact element are separated or sepa-
rately connected or integrated; the impact guide el-
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ement and the impact head are separately arranged
or are integrated, the power impact element and the
impact head are movably connected or are separat-
ed or integrated, the friction body is arranged be-
tween the guide supporting element and the impact
guide element or between the power supporting el-
ement and the power impact element, the guide sup-
porting element or the power supporting element
comprises a friction body supporting element, the
power impact element is used for driving the impact
guide element or the impact head to reciprocate, and
the friction body and the friction body supporting el-
ement are in close fit with the impact guide element
to support the impact head to impact through rolling
friction or suspension friction; the machine body
comprises a rack, a lifting mechanism is arranged
on the rack or no lifting mechanism is arranged on
the rack, the reciprocating impact part is arranged
on the rack or on the lifting mechanism, and the rack
is arranged on the machine body or the rack and the
lifting mechanism is cooperatively arranged on the
machine body; the machine body supports the im-
pact head to impact in a reciprocating manner for
blanking.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the friction body supporting
element, the impact guide element, the friction body
are in close buckling to support the impact head to
impact through rolling friction or suspension friction
and correct the impact direction of the impact head,
in order to prevent the break-off damage to the im-
pact driving mechanism under the protection of the
guide mechanism and improve the impact efficiency.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the impact driving mecha-
nism comprises a crank impact driving mechanism,
wherein the crank impact driving mechanism com-
prises a power impact element and a power support-
ing element, and the impact guide element and the
power impact element are separated or separately
connected or integrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact power box, wherein the guide
mechanism and the impact driving mechanism are
combined and arranged in the impact power box,
impact heads are arranged at the two ends of the
impact guide element arranged in the impact power
box, or the impact head is arranged at one end of
the impact guide element and a counterweight ele-
ment used for preventing the impact head from
breaking off the guide mechanism, theimpact driving



80.

81.

221

mechanism and/or the machine body due to unbal-
anced gravity is arranged at the other end thereof,
or the impact head is arranged at one end of the
impact guide element and the end part of the power
impact element and the impact head are connected
or separated, the power supporting element and the
impact power box are separated or integrated or con-
nected, and the impact power box is used for pro-
tecting the components in the impact power box from
being corroded by such pollutants as dust, an etch-
ant gas, sewage.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
further comprises a supporting frame, and the impact
driving mechanism or the guide mechanism is ar-
ranged on the supporting frame.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, a limiting structure is ar-
ranged on the reciprocating impact part, the limiting
structure is arranged to be a guide limiting structure
or a power limiting structure, and the guide limiting
structure and the power limiting structure are sepa-
rated or separately connected or integrated; the
guide limiting structure and the friction body support-
ing element are connected or separated or integrat-
ed, or the guide limiting structure and the impact
guide element are connected or separated or inte-
grated, or the guide limiting structure and the guide
rolling body are connected or separated or integrat-
ed, orthe power limiting structure and the power sup-
porting element are connected or separated or inte-
grated, or the power limiting structure and the power
impact element are connected or separated or inte-
grated, or the power limiting structure and the power
rolling body are connected or separated or integrat-
ed, the guide rolling body or the guide suspension
body is arranged on the guide limiting structure, the
guide rolling body or the guide suspension body is
used for supporting the impact guide element to re-
ciprocate along the friction body supporting element
in the guide limiting structure, the guide limiting struc-
ture is used for limiting the motion space and/or po-
sition of the guide rolling body or the guide suspen-
sion body or the impact guide element, the power
rolling body or the power suspension body is ar-
ranged on the power limiting structure, the power
rolling body or the power suspension body is used
for supporting the power impact element to recipro-
cate along the power supporting element in the pow-
er limiting structure, the power limiting structure is
used for limiting the motion space and/or position of
the power rolling body or the power suspension body
or the power impact element, and the friction body
is used for supporting the impact guide element or
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the power impact element to reciprocate.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 81,
characterized in that, the limiting structure compris-
es a raceway or a circular raceway or a cylindrical
raceway or a pit or a reciprocating stroke segment
or a holder or a limiting plate or a limiting ring or a
limiting sleeve or a limiting platform or a limiting rod
or a limiting shaft or a limiting groove or a spherical
projection or a lug boss or a bearing or cooperation
of an inner body and an outer sleeve or an ellipse or
adumb bell shape ora cylinder or a cone or a circular
ring shape or a roller or a platform-shaped column
or a platform-shaped ball or a platform-shaped drum
or a groove-shaped column or a groove-shaped ball
or a groove-shaped roller or a groove-shaped ellipse
or a square or a U shape or a frame shape or a
transverse H shape or a spline shape or a camber
or a V shape or an inverted V shape or a circle or a
plate shape or a polygon or a cylinder or a spline
sleeve or a multi-prismatic key.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the rolling body is used for
supporting the impact guide element and the guide
rolling body supporting element to relatively recipro-
cate by means of circular rolling or reciprocating roll-
ing or in situ rolling in the circular raceway, or rolling
in the pit, or rolling in the raceway, or rolling in the
holder.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, a single or multiple rolling
bodies are longitudinally arranged along the recip-
rocating direction, or a single or multiple rolling bod-
ies are transversely arranged relative to the recipro-
cating direction.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the guide rolling body or the
power rolling body are arranged in parallel or in a
stagger manner along the reciprocating impact di-
rection.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the impact driving mecha-
nism comprises a power supporting element and a
power impact element, the guide mechanism com-
prises a guide rolling body, a guide supporting ele-
ment, an impact guide element, the guide rolling
body comprises a roller, the roller is arranged be-
tween the power supporting element and the power
impact element or between the guide supporting el-
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ement and the impact guide element, the roller com-
prises a roller shaft, the roller and the roller shaft are
separated or separately connected or integrated,
when the roller shaft is fixed on the power impact
element, the roller rolls by leaning against the power
supporting element, when the roller shaft is fixed on
the power supporting element, the roller rolls by lean-
ing against the power impact element to prevent the
joint sliding friction of the power impact element and
the power supporting element, or when the roller
shaft is fixed on the guide supporting element, the
roller rolls by leaning against the impact guide ele-
ment, and when the roller shaft is fixed on the impact
guide element, the roller rolls by leaning against the
guide supporting element to prevent the fit sliding
friction of the guide supporting element and the im-
pact guide element, so as to reduce the abrasion of
the impact driving mechanism or the guide mecha-
nism.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the impact driving mecha-
nism comprises a power supporting element and a
power impact element, the guide mechanism com-
prises a guide rolling body, a guide supporting ele-
ment and an impact guide element, the guide rolling
body comprises a roller, the surface of the roller is
processed to a projection, a depression, a V-shaped
groove or a curve shape, the shape of the contact
surface of the guide supporting element or the impact
guide element and the roller is buckled with the
shape of the surface of the roller, or the shape of the
contact surface of the power supporting element or
the power impact element and the roller is buckled
with the shape of the surface of the roller, the motion
of the impact guide element or the power impact el-
ement is controlled to be linear reciprocating motion
by means of rolling friction, in order to reduce the
abrasion of the impact driving mechanism.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the guide supporting element
or the power supporting element or the impact guide
element or the power impact element comprises a
reciprocating stroke segment, wherein the width of
the reciprocating stroke segment is arranged to be
not more than or equal to or close to the width of the
friction body in the rolling direction, the length of the
reciprocating stroke segment is equal to or close to
the sum of one half of the stroke of the impact guide
element or the power impact element and the radius
of the rolling body, the rolling body is arranged be-
tween the guide supporting element and the impact
guide element, or is arranged between the power
supporting element and the power impact element
and is arranged in the reciprocating stroke segment,
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the reciprocating stroke segment is used for limiting
the rolling space and/or position of the rolling body,
and the reciprocating stroke segment is used for en-
suring rolling friction of the rolling body and the guide
supporting element or the power supporting element
or the impact guide element or the power impact el-
ement when moving.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the friction body supporting
element comprises a pit or the impact guide element
comprises a pit or the power supporting element
comprises a pit or the power impact element com-
prises a pit, the friction body is arranged between
the friction body supporting element and the impact
guide elementand is arranged in the pit, or the friction
body is arranged between the power supporting el-
ement and the power impact element and is ar-
ranged in the pit, and the pit is used for limiting the
rolling space and/or position of the friction body.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the friction body supporting
element comprises a raceway or the impact guide
element comprises a raceway or the friction body
supporting element and the impact guide element
comprises raceways, the friction body supporting el-
ement, the impact guide element and the friction
body rolling in the raceway are in close buckling to
drive the impact guide element to reciprocate by
means of the rolling friction of the friction body, and
the raceway is used for limiting the rolling space
and/or position of the friction body.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises a rolling body supporting element, an impact
guide element, a holder and a guide rolling body,
wherein the holder is arranged between the rolling
body supporting element and the impact guide ele-
ment, the guide rolling body is arranged on the hold-
er, the thickness of the holder is smaller than the
diameter of the guide rolling body, the two parts of
the guide rolling body higher than the holder are re-
spectively arranged on the rolling body supporting
element and the impact guide element, and the hold-
er is singly arranged or fixed on the rolling body sup-
porting element or fixed on the impact guide element;
the rolling body supporting element and the impact
guide element are in close fit with the guide rolling
body in the holder to drive the impact guide element
to reciprocate through rolling friction, and the holder
is used for limiting the rolling space and/or position
of the rolling body.
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The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism further
comprises a guide segment, wherein the guide seg-
ment is arranged on the impact guide element, the
weights of the two ends except the segment over-
lapped with the impact guide element of the guide
segment are equal or basically equal, the guide seg-
ment and the impact guide element are separately
connected or are integrated, the guide segment is
arranged on the friction body supporting element,
when moving, the guide segment is always located
on the friction body supporting element to keep the
gravity balance of the two ends of the impact guide
element in a static or motion state, the friction body
supporting element, the friction body and the impact
guide element are in close fit to support the impact
guide element to reciprocate through rolling friction
or suspensionfriction, and the powerimpact element
is used for driving the impact head or the impact
guide element to reciprocate.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the impact driving mecha-
nism comprises a crank impact driving mechanism,
when the friction body supporting element comprises
anouter sleeve, the impact guide element comprises
an inner body, or when the friction body supporting
element comprises the inner body, the impact guide
element comprises the outer sleeve, the friction body
is arranged between the outer sleeve and the inner
body, the outer sleeve and theinnerbody arein close
fit with the friction body to relatively reciprocate
through rolling friction or suspension friction, the im-
pact head is supported by the reciprocating outer
sleeve or inner body to reciprocate through rolling
friction, and the power impact element is used for
driving the impact head to impact.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises a guide friction body supporting element
and/or a guide impact guide element and/or a guide
friction body, wherein the guide impact guide ele-
ment, the guide friction body and the guide friction
body supporting element are in close buckling to en-
sure the linear reciprocating motion of the impact
head and/or prevent the rotation of the impact head,
the guide friction body supporting element and the
guide supporting element are separated or separate-
ly connected or integrated, and the guide impact
guide elementand the impactguide element are sep-
arated or separately connected or integrated; or the
impact driving mechanism comprises a guide power
supporting element and/or a guide power impact el-
ement and/or a guide friction body, the guide power
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impact element, the guide friction body and the guide
power supporting element are in close buckling to
ensure the linear reciprocating motion of the power
impact element and/or prevent the rotation of the
power impact element, the guide power supporting
element and the power supporting element are sep-
arated or separately connected or integrated, and
the guide power impact element and the power im-
pact element are separated or separately connected
or integrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 94,
characterized in that, the guide friction body sup-
porting element comprises a quadrangular friction
body supporting element or a U-shaped friction body
supporting element or a frame-shaped friction body
supporting element or a friction body supporting el-
ement of the impact power box or a triangular friction
body supporting element or an oval friction body sup-
porting element or a polygonal friction body support-
ing element or a deformed friction body supporting
element or a raceway friction body supporting ele-
ment or a pit friction body supporting element or a
friction body supporting element of the reciprocating
stroke segment or afriction body supporting element
of the holder or a friction body supporting element
of the circular raceway or a groove-shaped friction
body supporting element or a transverse H-shaped
friction body supporting element or a friction body
supporting element of the spline sleeve or a cam-
bered friction body supporting element or a V-
shaped friction body supporting element or an invert-
ed V-shaped friction body supporting element or a
plate-shaped friction body supporting element or a
cylindrical friction body supporting element or a mul-
ti-prismatic key friction body supporting element, and
the guide friction body supporting element and the
power supporting element or the guide friction body
supporting element and the guide supporting ele-
ment are separated or separately connected or in-
tegrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 94,
characterized in that, the guide impact guide ele-
ment comprises a quadrangular impact guide ele-
mentora U-shapedimpact guide elementor aframe-
shaped impact guide element or a V-shaped impact
guide element or a triangular impact guide element
or an oval impact guide element or a polygonal im-
pact guide element or a deformed impact guide el-
ement or a raceway impact guide element or a pit
impact guide element or an impact guide element of
the reciprocating stroke segment or an impact guide
element of the holder or an impact guide element of
the circular raceway or a groove-shaped impact
guide element or a transverse H-shaped impact
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guide element or an impact guide element of the
spline sleeve or a cambered impact guide element
or an inverted V-shaped impact guide element or a
plate-shaped impact guide element or a cylindrical
impact guide element or a multi-prismatic key impact
guide element, and the guide impact guide element
and the impact guide element or the guide impact
guide element and the power impact element are
separated or separately connected or integrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the rolling body comprises a
spherical rolling body or an oval rolling body or a
dumb bell shaped rolling body or a cylindrical rolling
body or a conical rolling body or a circular ring-
shaped rolling body or a roller rolling body or a plat-
form-shaped column rolling body or a platform-
shaped ball rolling body or a platform-shaped drum
rolling body or a groove-shaped drum rolling body
or a groove-shaped column rolling body or a groove-
shaped ball rolling body or a groove-shaped roller
rolling body or a groove-shaped oval rolling body or
a rolling body with a shaft or a rolling body with a
hole or a multi-prismatic key rolling body or a multi-
prismatic sleeve rolling body or a rolling drum shaped
rolling body or a rolling ball rolling body or a rolling
needle rolling body or roller rolling body or a linear
bearing or a waist drum wheel rolling body, and the
rolling body and the guide rolling body are separated
or separately connected or integrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the shape of the impact guide
element and/or the friction body supporting element
is in close buckling with the shape of the friction body
to form the guide limiting structure, or the shape of
the power impact element and/or the power support-
ing element is in close buckling with the shape of the
friction body to form the power limiting structure, the
limiting structure is used for controlling the motion
direction of the impact guide element or the power
impact element, and/or preventing the rotation of the
impact guide element or the power impact element,
and the guide limiting structure and the power limiting
structure are separated or separately connected or
integrated.

The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the impact guide element
comprises a raceway impact guide element or a pit
impact guide element or a belt frame impact guide
element or a circular raceway impact guide element
or a stroke segment impact guide element or a lim-
iting impact guide element or a cylindrical impact
guide element or a U-shaped impact guide element
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or a V-shaped impact guide element or a polygonal
impact guide element or a frame-shaped impact
guide element or a deformed impact guide element
or an E-shaped impact guide element.

100.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the friction body supporting
element comprises a raceway friction body support-
ing element or a pit friction body supporting element
or a belt frame friction body supporting element or a
circular raceway friction body supporting element or
a stroke segment friction body supporting element
or a limiting friction body supporting element or a
cylindrical friction body supporting element or a U-
shaped friction body supporting element or V-
shaped friction body supporting element or a polyg-
onal friction body supporting element or a frame-
shaped friction body supporting element or a friction
body supporting element of the impact power box or
a deformed friction body supporting element.

101.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the power impact element
comprises a raceway power impact element or a pit
power impact element or a belt frame power impact
element or a circular raceway power impact element
or a stroke segment power impact element or a lim-
iting power impact element or a cylindrical power im-
pact element or a U-shaped power impact element
or a frame-shaped power impact element or a de-
formed power impact element or an E-shaped power
impact element or a polygonal power impact ele-
ment.

102.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the power supporting ele-
ment comprises a raceway power supporting ele-
ment or a pit power supporting element or a belt
frame power supporting element or a circular race-
way power supporting element or a stroke segment
power supporting element or a limiting power sup-
porting element or a cylindrical power supporting el-
ement or a U-shaped power supporting element or
an E-shaped power supporting element or a polyg-
onal power supporting element or a power support-
ing element of the impact power box or a frame-
shaped power supporting element or a deformed
power supporting element.

103.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the friction body ring impact
guide element is arranged or arranged at one side
of the impact guide element or on more than two side
parts of the impact guide element, or a friction body
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ring power impact element is arranged or arranged
at one side of the power impact element or on more
than one side part of the power impact element, and
the power impact element comprises a piston or a
cylinder rod or a piston rod or a guide rod.

104.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the circular raceway is ar-
ranged on the impact guide element or the guide
rolling body supporting element, the circular raceway
and the impact guide element or the guide rolling
body supporting element are separately connected
or are integrated, the impact guide element is ar-
ranged in the guide rolling body supporting element
or at the outside of the guide rolling body supporting
element, the guide rolling body is arranged in the
circular raceway, the guide rolling body exposed
from the circular raceway is in contact with the sur-
face of the guide rolling body supporting element or
the surface of the impact guide element, the main
body of the impact guide element is not in contact
with the surface of the guide rolling body supporting
element, and the guide rolling body is used for sup-
porting the impact guide element and the guide roll-
ing body supporting element to relatively reciprocate
by means of rolling friction.

105.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 104,
characterized in that, the circular supporting seg-
ment and the circular segment of the circular race-
way are arranged along the surface of the impact
guide element or the guide rolling body supporting
element, the guide rolling body in the circular sup-
porting segment supports the rolling friction of the
guiderolling body supporting element and the impact
guide element, and the guide rolling body in the cir-
cular segment does not support the rolling friction of
the impact guide element and the guide rolling body
supporting element.

106.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 104,
characterized in that, the circular raceway and the
guide supporting element or the impact guide ele-
ment or the power supporting element or the power
impact element are connected or integrated.

107.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 104,
characterized in that, the circular raceway compris-
es a pressure bearing circular raceway and a pres-
sure-free circular raceway, wherein the pressure-
free circular raceway and the power supporting ele-
ment or the powerimpact element or the guide rolling
body supporting element or the impact guide ele-
ment are separately arranged, and the pressure-free
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circular raceway is detachable, thereby being con-
ductive to convenient observation, maintenance and
change of the power rolling body.

108.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact guide element or
the guide supporting element or the power impact
element or the power supporting element is made
from a light material, and the light material comprises
an aluminum alloy or high-strength plastic or ceramic
or a titanium alloy or carbon fiber or light steel or a
composite material.

109.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide supporting element
is arranged at more than two end parts of the power
supporting element to form more than two guide sup-
porting points, the more than two end parts comprise
more than two end parts of the main body of the
guide supporting element or the spatial positions of
more than two end parts excluding the main body of
the guide supporting element, the more than two
guide supporting points are used for supporting the
lifting force of the impact head and ensuring close fit
of the friction body, the impact guide element and
the friction body supporting element so as to form a
multipoint impact head supporting structure, the
multipoint impact head supporting structure is used
for supporting the impact head at multiple points to
correct the impact direction of the impact head, in
orderto widen the correction width of the impact head
to the maximum, enlarge the correction force of the
impact head, control the impact direction of the im-
pact head to the maximum, prevent the damage to
the impact driving mechanism due to an impact
break-off force and/or a counterforce and prolong
the service life of the equipment.

110.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, more than two columns of
friction bodies are arranged on the surrounding of
the impact guide element or the power impact ele-
ment, the more than two columns of friction bodies
bear the gravity load of the impact guide element or
the power impact element, at least more than one
friction body in a column of friction bodies is used for
supporting the impact guide element or the power
impact element for reciprocating impact, and the
concentrated damage to the friction bodies or the
friction body supporting element resulting from that
only a column of friction bodies bears the gravity load
of the impact guide element or the power impact el-
ement is avoided.

111.The equipment for converting rotary motion into re-
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ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises an impact guide element, wherein the impact
guide element comprises an upper impact guide el-
ement, a lower impact guide element or a leftimpact
guide element, a right impact guide element, the im-
pact driving mechanism comprises a crank impact
driving mechanism, the crank impact driving mech-
anism comprises a power impact element, the power
impact element is arranged between the upper im-
pact guide element and the lower impact guide ele-
ment or between the left impact guide element and
the rightimpact guide element, and the upper impact
guide element or the lower impact guide element or
the leftimpact guide elementor therightimpact guide
elementforms the multipointimpact head supporting
structure.

112.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the contact surface of the fric-
tion body and the friction body supporting element
and/or the impact guide element is in close buckling,
the contact surface of the friction body and the friction
body supporting element and/or the impact guide el-
ement is as large as possible, in order to prevent
overlarge local stress of the friction body, reduce the
concentration of the local friction of the friction body
on the friction body supporting element and/or the
impact guide element and enlarge the correction de-
gree of the impact guide element, the contract sur-
face of the friction body supporting element and/or
the impact guide element and the friction body are
in close buckling to limit the motion space and/or
position of the friction body.

113.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the friction body is arranged
between the guide supporting element and the im-
pact guide element or between the power supporting
element and the power impact element, the friction
body, the impact guide element and the friction body
supporting element are in close fit to support the im-
pact head to impact at multiple points by means of
rolling friction or suspension friction, the impact guide
element is actually extension deformation of the
power impact element, due to the extension defor-
mation of the power impact element, the correction
width of the impact head is widened to the maximum,
the correction force of the impact head is enlarged,
the impact head is controlled to the maximum and
the damage to the crank impact driving mechanism
due to the impact break-off force and/or the counter-
force is avoided.

114.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
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characterized in that, the impact guide element is
arranged on the friction body supporting element,
the impact guide element or the friction body sup-
porting element comprises a liquid suspension body
or an air suspension body, or the power impact ele-
ment or the power supporting element comprises a
liquid suspension body or an air suspension body,
or the impact guide element and the friction body
supporting element comprise magnetic suspension
bodies, or the power impact element and the power
supporting element comprise magnetic suspension
bodies, the magnetic suspension bodies comprise
an electromagnetic suspension body or a permanent
magnet suspension body, the suspension body is
used for forming suspension friction between the im-
pact guide element and the friction body supporting
element or between the power impact element and
the power supporting element, the suspension fric-
tion is used for reducing the friction resistance and/or
friction damage between the impact guide element
and the friction body supporting element or between
the power impact element and the power supporting
element, and prolonging the service life of the impact
driving mechanism or the guide mechanism.

115.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 114,
characterized in that, the air suspension body com-
prises an air source, a control valve, a conveying
pipeline and an air cavity, wherein the air cavity is
arranged on the guide mechanism or the impact driv-
ing mechanism, the air suspension body is formed
between the guide supporting element and the im-
pact guide element, or the air suspension body is
formed between the power supporting element and
the power impact element, and the air suspension
body is used for supporting the impact guide element
to reciprocate through suspension friction or the air
suspension body is used for supporting the power
impact element to reciprocate through suspension
friction.

116.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 114,
characterized in that, the liquid suspension body
comprises a liquid medium source, a control valve,
a conveying pipeline and a liquid cavity, wherein the
liquid cavity is arranged on the guide mechanism or
the impact driving mechanism, the liquid suspension
body is formed between the guide supporting ele-
ment and the impact guide element, or the liquid sus-
pension body is formed between the power support-
ing element and the power impact element, and the
liquid suspension body is used for supporting the
impact guide element to reciprocate through suspen-
sion friction or the liquid suspension body is used for
supporting the power impact element to reciprocate
through suspension friction.
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117.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 114,
characterized in that, the magnetic suspension
body comprises an electromagnetic suspension
body or a permanent magnet suspension body,
wherein the electromagnetic suspension body com-
prises an electromagnet, the permanent magnet
suspension body comprises a permanent magnet,
the electromagnet or the permanent magnet is ar-
ranged on the impact guide element and the guide
supporting element or on the power impact element
and the power supporting element.

118.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact guide elementand
the guide supporting element or the power impact
elementand the power supporting element comprise
N pole permanent magnets, or the impact guide el-
ement and the guide supporting element or the pow-
erimpact elementand the power supporting element
comprise S pole permanent magnets, wherein the
N pole permanent magnets and the N pole perma-
nent magnets or the S pole permanent magnets and
the S pole permanent magnets repel to each other
due to the same polarity to form the magnetic sus-
pension body, the power impact element is used for
driving the impact guide element to reciprocate, the
magnetic suspension body is used for supporting the
impact guide element and the guide supporting ele-
ment to relatively reciprocate through suspension
friction or the magnetic suspension body is used for
supporting the power impact element and the power
supporting element to relatively reciprocate through
suspension friction.

119.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact guide elementand
the guide supporting element or the power impact
elementand the power supporting element comprise
negative pole electromagnets, or the impact guide
element and the guide supporting element or the
power impact element and the power supporting el-
ement comprise positive pole electromagnets,
wherein the negative pole electromagnets and the
negative pole electromagnets or the positive pole
electromagnets and the positive pole electromag-
nets repel to each other due to the same polarity to
form the magnetic suspension body, the power im-
pact element is used for driving the impact guide
element to reciprocate, the magnetic suspension
body is used for supporting the impact guide element
and the guide supporting element to relatively recip-
rocate through suspension friction or the magnetic
suspension body is used for supporting the power
impact element and the power supporting element
to relatively reciprocate through suspension friction.
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120.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, a break-off prevention mech-
anism is arranged at one end or two ends of the
power impact element.

121.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 120,
characterized in that, the break-off prevention
mechanism is arranged to be a rotary break-off pre-
vention mechanism or a separated break-off preven-
tion mechanism or a buffer break-off prevention
mechanism.

122.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 121,
characterized in that, the rotary break-off preven-
tion mechanism is arranged to be a joint bearing or
a steering connector or a rzeppa universal joint or a
cross-shaped universal joint or a bulb catching
groove type or a cambered catching groove type,
and the rotary structure of the break-off prevention
mechanism is stressed to rotate or a separate struc-
ture separately isolates the impact counteraction
break-off force.

123.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 120,
characterized in that, the break-off prevention
mechanism comprises a cambered catching groove
type or a rotary connector, wherein the cambered
catching groove type comprises a cambered convex
head and a groove movably buckled with the cam-
bered convex head, the groove and the power impact
element are separately connected or are integrated,
the cambered convex head movably buckled with
the groove and the impact head are separately con-
nected or are integrated, the rotary connector com-
prises a rotary connector of a flexible universal joint
or a rotary connector of a universal joint bearing or
a multiple degrees of freedom platform type rotary
connector or a rotary connector of a universal cou-
pling, the rotary connector of the flexible universal
joint comprises an elastic element, a universal joint
connector, when the universal joint is stressed, the
universal joint connector relatively moves by means
of the adjustment of the elastic element, the rotary
connector of the universal joint bearing comprises a
universal joint seat and a rotary connector, the rotary
connector is fixed on the universal joint seat, when
the universal jointbearing is stressed, relative motion
is adjusted by the universal joint seat, the multiple
degrees of freedom platform type rotary connector
is composed of a movable cylinder, an upper univer-
sal hinge, a lower universal hinge, an upper platform
and a lower platform, when the upper platform and
the lower platform are stressed, the motion with mul-
tiple degrees of freedom of the upper platform in the
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space is achieved through the telescopic motion of
the movable cylinder, the rotary connector of the uni-
versal coupling is a cross shaft type rotary connector,
the cross shaft type rotary connector comprises a
cross shaft, a cross universal joint fork, and the cross
universal joint fork is connected by the cross shaft
to realize relative motion.

124.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 120,
characterized in that, the break-off prevention
mechanism comprises a rotary structure, wherein
the rotary structure comprises a bulb catching
groove type, the bulb catching groove type compris-
es a bulb and a bulb groove movably buckled with
the bulb, the bulb and the power impact element are
separately connected or are integrated, the bulb
groove movably buckled with the bulb and the impact
head are separately connected or are integrated, the
power impact element and the impact head are con-
nected or separated, the power impact element is
used for driving the impact head to impact, an impact
break-off force is applied to the break-off prevention
mechanism, and the rotary structure of the break-off
prevention mechanism is stressed to rotate.

125.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim76,
characterized in that, a buffer mechanism is ar-
ranged on the lifting mechanism or on the recipro-
cating impact part or on the machine body or be-
tween the lifting mechanism and the reciprocating
impact part or between the lifting mechanism and
the machine body.

126.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 125,
characterized in that, the buffer mechanism com-
prises a structure buffer mechanism or a power buff-
er mechanism.

127.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 126,
characterized in that, the structure buffer mecha-
nism comprises a fixed supporting element, a buffer
supporting element and a buffer element.

128.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 126,
characterized in that, the power buffer mechanism
comprises a slide stroke spline shaft sleeve buffer
device or a belt buffer device.

129.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the lifting mechanism or the
reciprocating impact part or the rack comprises a
structure buffer mechanism, wherein the structure
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buffer mechanism comprises a fixed supporting el-
ement and a buffer supporting element, when the
lifting mechanism is provided with the fixed support-
ing element, the reciprocating impact part is corre-
spondingly provided with the buffer supporting ele-
ment, or when the rack is provided with the fixed
supporting element, the lifting mechanism is corre-
spondingly provided with the buffer supporting ele-
ment, or the rack is provided with the buffer support-
ing element, namely, the fixed supporting element
is arranged on the reciprocating impact part, a buffer
element is arranged between the fixed supporting
element and the buffer supporting element or be-
tween the lifting mechanism and the rack or between
the lifting mechanism and the reciprocating impact
partorbetween the rack and the reciprocating impact
part, buffer guide elements are arranged on the fixed
supporting element and the buffer supporting ele-
ment or on the lifting mechanism and the rack or on
the lifting mechanism and the reciprocating impact
part or on the rack and the reciprocating impact part,
the power impact element is used for driving the im-
pact head to impact, when the impact counterforce
is applied to the buffer supporting element and the
fixed supporting element or to the lifting mechanism
and the rack or to the lifting mechanism and the re-
ciprocating impact part or to the rack and the recip-
rocating impact part, the buffer element deforms to
absorb the impact counterforce, and the buffer guide
elements are used for controlling the buffer direction
to ensure that the buffer is reciprocating liner buffer,
so as to prevent the non-directional swing of the im-
pact head during buffer.

130.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the lifting mechanism or the
reciprocating impact part or the rack comprises a
structure buffer mechanism, wherein the structure
buffer mechanism comprises a fixed supporting el-
ement and a buffer supporting element, or when the
lifting mechanism is provided with the fixed support-
ing element, the reciprocating impact part is corre-
spondingly provided with the buffer supporting ele-
ment, or when the rack is provided with the fixed
supporting element, the lifting mechanism is corre-
spondingly provided with the buffer supporting ele-
ment, or the rack is provided with the buffer support-
ing element, namely, the fixed supporting element
is arranged on the reciprocating impact part, when
the fixed supporting element comprises the buffer
guide element, the buffer supporting element com-
prises a buffer guide sleeve, or when the buffer sup-
porting element comprises the buffer guide element,
the fixed supporting element comprises the buffer
guide sleeve, when a guide lug boss or a guide
groove is arranged on the buffer guide element, a
guide groove or a guide lug boss buckled with the
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guide lug boss or the guide groove is arranged on
the buffer guide sleeve, buffer elements are ar-
ranged at the two sides of the projections of the guide
lug boss, the buffer guide element is used for sup-
porting the buffer guide sleeve to linearly slide along
the buffer guide element in a reciprocating manner
or the buffer guide sleeve is used for supporting the
buffer guide element to linearly slide along the buffer
guide sleeve in a reciprocating manner, the buffer
guide element, the buffer elements and the buffer
guide sleeve form a bidirectional buffer mechanism,
the power impact element is used for driving the im-
pact head to impact, the impact counteraction break-
off force is applied to the bidirectional buffer mech-
anism, the bidirectional buffer mechanism absorbs
the impact counterforce, the power impact element
is used for driving the impact head to reciprocate,
the buffer elements at the front part of the guide lug
boss and the rear of the guide lug boss absorb the
impact counterforce of the impact head, the buffer
guide element, the buffer guide sleeve, the buffer
elements cooperate to absorb the impact counter-
force of the impact head and control the buffer direc-
tion as reciprocating linear buffer, and the buffer
guide sleeve is leant against the buffer guide element
to linearly slide relatively, in order to prevent the non-
directional swing of the lifting mechanism and/or the
impact driving mechanism, the guide mechanism
and stabilize the impact direction of the impact head.

131.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 129 or
130, characterized in that, the fixed supporting el-
ement, the buffer supporting element comprises a
retraction prevention structure, or the buffer guide
element, the buffer guide sleeve comprises a retrac-
tion prevention structure, wherein the retraction pre-
vention structure comprises a retraction prevention
element, the retraction prevention element is used
for preventing the fixed supporting element and the
buffer supporting element from dropping off during
relative reciprocating slide, or the retraction preven-
tion element is used for preventing the buffer guide
element and the buffer guide sleeve from dropping
off during relative reciprocating slide, the retraction
prevention element and the fixed supporting element
are separately arranged or connected or integrated,
or the retraction prevention element and the buffer
supporting element are separately arranged or con-
nected or integrated, or the retraction prevention el-
ement and the buffer guide element are separately
arranged or connected or integrated, or the retraction
prevention element and the buffer guide sleeve are
separately arranged or connected or integrated.

132.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
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or the lifting mechanism or the rack comprises a ro-
tary power source elementand a rotary impact trans-
mission element, or when the rack comprises the
rotary power source element, the lifting mechanism
comprises the rotary impact transmission element,
or when the lifting mechanism comprises the rotary
power source element, the reciprocating impact part
comprises the rotary impact transmission element,
or when the rack comprises the rotary power source
element, the reciprocating impact part comprises the
rotary impact transmission element, the rotary power
source element comprises a motor or a hydraulic
motor or a pneumatic motor, the lifting mechanism
orthe reciprocatingimpact part or the rack comprises
a structure buffer mechanism, the structure buffer
mechanism comprises a fixed supporting element
and a buffer supporting element, or when the lifting
mechanism is provided with the fixed supporting el-
ement, the reciprocating impact part is correspond-
ingly provided with the buffer supporting element, or
when the rack is provided with the fixed supporting
element, the lifting mechanism is correspondingly
provided with the buffer supporting element, or when
the rack is provided with the fixed supporting ele-
ment, the reciprocating impact part is correspond-
ingly provided with the buffer supporting element, a
buffer element is arranged between the rack and the
lifting mechanism or between the fixed supporting
element and the buffer supporting element or be-
tween the lifting mechanism and the reciprocating
impact part or between the rack and the reciprocating
impact part, a power buffer mechanism is arranged
between the rotary power source element and the
rotary impact transmission element or on the rotary
impact transmission element, the power buffer
mechanism comprises a slide stroke spline shaft
sleeve buffer device or a belt buffer device, the slide
stroke spline shaft sleeve buffer device comprises a
spline shaft and a spline sleeve, a slide reciprocating
stroke segmentis arranged between the spline shaft
and the spline sleeve, when being impacted, the
slide reciprocating stroke segment slides in a recip-
rocating manner to absorb the impact counterforce,
the belt buffer device comprises a driving belt pulley,
a driven belt pulley and a belt, the driving belt pulley
is arranged on the fixed supporting element, the driv-
ing belt pulley is connected with the drive shaft of
the motor or the hydraulic motor or the pneumatic
motor, the driven belt pulley is arranged on the buffer
supporting element, the belt is arranged on the driv-
ing belt pulley and the driven belt pulley, the driven
belt pulley isimpacted to move together with the buff-
er supporting element, the belt absorbs the impact
counterforce, the belt buffer device is used for pre-
venting the damage to the motor or the hydraulic
motor or the pneumatic motor, the structure buffer
mechanism further comprises a buffer guide ele-
ment, a buffer element is arranged between the rack
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and the reciprocating impact part or between the
fixed supporting element and the buffer supporting
element or between the lifting mechanism and the
reciprocating impact part or between the rack and
the lifting mechanism, the buffer guide element is
arranged on the rack and the reciprocating impact
part or on the fixed supporting element and the buffer
supporting element or on the lifting mechanism and
the reciprocating impact part or on the rack and the
lifting mechanism, the structure buffer mechanism
is used for controlling the buffer structure by use of
the buffer guide element when absorbing the impact
counterforce through the buffer element, the struc-
ture buffer mechanism is matched with the slide
stroke spline shaft sleeve buffer device or the belt
buffer device to absorb and buffer the impact coun-
terforce of the impact head and guide the buffer di-
rection, in order to prevent the rotary power source
element or the lifting mechanism or the rack from
being damaged by non-directional swing during buff-
er and ensure that the impact direction of the impact
head faces to a material to be dug.

133.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises a buffer mechanism, wherein the buffer
mechanism comprises a rotary power buffer mech-
anism, the rotary power buffer mechanism compris-
es a slide stroke spline shaft sleeve buffer device,
the slide stroke spline shaft sleeve buffer device
comprises a spline shaft and a spline sleeve, a slide
reciprocating stroke segment is arranged between
the spline shaft and the spline sleeve, when being
impacted, the slide reciprocating stroke segment
slides in areciprocating manner to absorb the impact
counterforce, the spline shaft is in slide connection
with the spline sleeve to buffer in a reciprocating
manner, the impact driving mechanism comprises a
rotary power source element and a rotary impact
transmission element, the rotary power source ele-
ment comprises a motor or a hydraulic motor or a
pneumatic motor, the motor or the hydraulic motor
or the pneumatic motor comprises a drive shaft, the
spline sleeve or the spline shaft and the drive shaft
are connected or integrated, and the spline shaft or
the spline sleeve and the rotary impact transmission
element are connected or integrated.

134.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises a buffer mechanism, wherein the buffer
mechanism comprises a rotary power buffer mech-
anism, the rotary power buffer mechanism compris-
es a belt buffer device, the rocker arm comprises a
rocker arm buffer element or a rocker arm fixing el-
ement, the buffer mechanism further comprises a
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buffer element, the buffer element is arranged be-
tween the rocker arm buffer element and the rocker
arm fixing element, the belt buffer device comprises
a driving belt pulley, a belt, a driven belt pulley, the
driving belt pulley is fixed on the rocker arm fixing
element, the driving belt pulley is connected with the
drive shaft of the motor or the hydraulic motor or the
pneumatic motor, the driven belt pulley is arranged
on the rocker arm buffer element, the beltis arranged
on the driving belt pulley and the driven belt pulley,
the driven belt pulley is impacted to buffer together
with the rocker arm buffer element, the belt absorbs
the impact counterforce to prevent the motor or the
hydraulic motor or the pneumatic motor from being
damaged, and the belt buffer device comprises a
tensioner.

135.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 134,
characterized in that, the tensioner is arranged at
the inner side or the outer side of the belt, the ten-
sioner comprises a tensioning wheel, a tensioning
wheel frame, a tensioning spring, a tensioning ad-
justment rod and a tensioning seat, the tensioning
wheel is arranged on the tensioning wheel frame, a
guide hole is arranged on the tensioning wheel
frame, a polish rod is arranged at one end of the
tensioning adjustment rod, a lead screw is arranged
at the other end of the tensioning adjustment rod, a
blocking shoulder in the middle of the tensioning ad-
justmentrod, the tensioning wheel frame is matched
with the polish rod end of the tensioning adjustment
rod through the guide hole, the lead screw end of
the tensioning adjustment rod is in threaded connec-
tion with the tensioning seat, the tensioning spring
is arranged between the tensioning wheel frame and
the blocking shoulder, the tensioning wheel presses
the belt through the elastic force of the spring, and
a tensioning force is adjusted by the screwing length
of the lead screw and the tensioning seat.

136.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 134,
characterized in that, the belt buffer device com-
prises a tensioner, wherein the tensioner comprises
a sliding seat and a tensioning spring, the driving
belt pulley and the motor or the hydraulic motor or
the pneumatic motor are installed on the sliding seat,
the sliding seat is in slide fit with the rocker arm fixing
element, one end of the tensioning spring is connect-
ed with the sliding seat, the other end of the tension-
ing spring is connected with the rocker arm fixing
element, and a certain action force is applied to the
sliding seat through the spring to tension the belt.

137.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the lifting mechanism com-
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prises a vertical lifing mechanism, wherein the ver-
tical lifting mechanism is used for driving the recip-
rocating impact part to vertically move up and down,
the vertical lifting mechanism comprises a lifting plat-
form, a lifting platform seating seat and a vertical
lifting actuator, the vertical lifting actuator comprises
arope and a rope winder or a gear rack or a screw
rod or coupling opening and closing device or a chain
wheel and a chain or a hydraulic element or a pneu-
matic element, the vertical lifting actuator is used for
driving the lifting platform to vertically lift, the vertical
lifting mechanism further comprises a positioning
and locking device, the positioning and locking de-
vice comprises alatch pin or a spring bolt ora cushion
block or a guy rope or a hydraulic cylinder or a cyl-
inder, and the positioning and locking device is used
for positioning and locking the lifting platform.

138.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the machine body comprises
a rotary disk, wherein the reciprocating impact part
is arranged on the rotary disk, and the rotary disk is
used for driving the reciprocating impact part to ro-
tate at the front part of the machine body.

139.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the machine body comprises
arotary disk, the lifting mechanism comprises arock-
er arm lifting oil cylinder, the rocker arm lifting oil
cylinder is used for driving the rocker arm to move
up and down, the rotary disk is used for driving the
rocker arm to move left and right, and the rotary disk
is matched with the rocker arm lifting oil cylinder to
adjust the impact head to impact a material at mul-
tiple positions and in multiple directions.

140.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the lifting mechanism com-
prises a translation lifting mechanism, wherein the
translation lifting mechanism is arranged at the front
part of the machine body, and the translation lifting
mechanism is used for driving the reciprocating im-
pact part to translate relative to the machine body.

141.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact power box or a supporting
frame, the impact driving mechanism comprises a
crank impact driving mechanism, the crank impact
driving mechanism comprises a multi-throw crank
shaft multi-rod impact mechanism and a power out-
put component, the multi-throw crank shaft multi-rod
impact mechanism comprises a multi-throw crank
shaft and a connecting rod, the multi-throw crank
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shaft comprises a power concentric shaft segment,
a connecting handle and an eccentric shaft, the con-
centric shaft segment, the connecting handle and
the eccentric shaft are separated or connected or
integrated, one end of the power concentric shaft
segment of the multi-throw crank shaft is connected
with the power output component of the crank impact
driving mechanism, more than two connecting han-
dles, eccentric shafts are arranged at the other end
of the power concentric shaft segment, the power
concentric shaft segment of the multi-throw crank
shaft is installed on the impact power box or the sup-
porting frame, the eccentric shaft of the multi-throw
crank shaft is hinged with one end of the connecting
rod, the other end of the connecting rod and the im-
pact head are connected or separated, and one ec-
centric shaft is used for driving more than one con-
necting rod to impact in a reciprocating manner.

142.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 141,
characterized in that, one eccentric shaft or more
than two eccentric shafts are arranged, the more
than two eccentric shafts are arranged at intervals
along the radial direction of the power output com-
ponent to form angle difference, the impact driving
mechanism comprises a power output component,
and the power concentric shaft segment of the multi-
throw crank shaft and the power output component
are separated or connected or integrated.

143.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 141,
characterized in that, the multi-throw crank shaft is
provided with a liquid channel, and the liquid channel
is arranged on the power concentric shaft segment,
the connecting handle and/or the eccentric shaft.

144.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact driving mecha-
nism is a crank impact driving mechanism, the crank
impact driving mechanism comprises a power
source element, a cam shaft and a cam, the cam
shaft and the cam are separately connected or are
integrated, the power source elementis used for driv-
ing the cam shaft to rotate, and the cam installed on
the cam shaft is used for driving the impact head to
impact in a reciprocating manner.

145.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact driving mecha-
nism comprises a crank impact driving mechanism,
wherein the crank impact driving mechanism com-
prises a power source element, an eccentric shaft
and a power impact element, the eccentric shaft is
hinged with one end of the power impact element,
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the power impact element is used for driving the ec-
centric shaft to rotate, and the eccentric shaftis used
for driving the power impact element to impact in a
reciprocating manner.

146.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact driving mecha-
nism comprises a crank impact driving mechanism,
wherein the crank impact driving mechanism com-
prises more than two power source elements, and
the more than two power source elements and the
impact head are connected or separated or integrat-
ed.

147.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact power box, the impact driving
mechanism comprises a rotary power source ele-
ment, the rotary power source element comprises a
transmission component, the transmission compo-
nent comprises a variable speed transmission com-
ponent, the variable speed transmission component
is a gear transmission component, when multiple
gear transmission components are arranged, a part
of the gear transmission components is arranged in
the impact power box, and the other partis arranged
intheimpact power box or atthe outside of the impact
power box.

148.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact power box, the impact driving
mechanism comprises a rotary power source ele-
ment, the rotary power source element comprises a
transmission component, the transmission compo-
nent comprises a variable speed transmission com-
ponent, and the variable speed transmission com-
ponent comprises a gear transmission component
or a combination of the gear transmission compo-
nent and a belt transmission component.

149.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises one or more guide mechanism.

150.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism is com-
posed of more than two guide mechanisms, the im-
pact driving mechanism is used for driving more than
two power impact elements to cooperate with the
more than two guide mechanisms, and the more than
two powerimpact elements are used for driving more
than two impact heads.
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151.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide mechanismis com-
posed of more than two guide mechanisms, and the
impact driving mechanism is used for driving one
power impact element to cooperate with the more
than two guide mechanisms.

152.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact guide element is
arranged at one side or the front part or more than
two side parts or the surrounding of the impact driving
mechanism.

153.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 37,
characterized in that, the shape and/or arrange-
ment of the inner-layer material impact teeth is con-
ductive to blanking the inner-layer material of a coal
bed to be dug or a rock stratum or cement concrete
or bituminous concrete or hardened mudstone, the
shape and/or arrangement of the outer-layer mate-
rial impact teeth is conductive to enabling the mate-
rial blanked by the inner-layer material impact teeth
to flow out from the gaps of the outer-layer material
impact teeth, the outer-layer material impact teeth,
the inner-layer material impact teeth are arranged
side by side to form a multilayer impact head, and
the multilayer impact head is used for increasing the
coal digging width and improving the coal digging
efficiency.

154.The equipment for converting rotary motion into re-

ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the impact head comprises a step
tooth punching and cutting device, wherein the step
tooth punching and cutting device comprises impact
teeth, the impact teeth are multilayer impact teeth,
tooth heads are arranged on the impact teeth, the
tooth heads and the impact teeth are separately con-
nected or are integrated, the distances between the
tooth heads of the two adjacent layers ofimpact teeth
are different, the coal bed to be dug or the rock stra-
tum or the cement concrete or the bituminous con-
crete or the hardened mudstone is impacted to a
step shape, more than two relatively free surfaces
are generated on each step layer of the step-shaped
coal bed or rock stratum or cement concrete or bitu-
minous concrete or hardened mudstone, the pres-
sure stress and/or structural strength of the step-
shaped coal bed or rock stratum or cement concrete
or bituminous concrete or hardened mudstone is
greatly reduced compared with that of the original
planar coal bed or rock stratum or cement concrete
or bituminous concrete or hardened mudstone, after
the coal bed or the rock stratum or the cement con-
crete or the bituminous concrete or the hardened
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mudstone is impacted to the step shape, when each
layer of the impact teeth is used for digging again,
the two relatively free surfaces of the step-shaped
coal bed or rock stratum or cement concrete or bitu-
minous concrete or hardened mudstone are reason-
ably utilized to blank the material, so as to greatly
reduce the impactresistance, avoid overlarge lumps
of the material blanked by the impact head, reduce
the power consumption and improve the impact ef-
ficiency.

155.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 37,
characterized in that, the outer-layer material im-
pact tooth seat comprises a discharge hole, the out-
er-layer material impact teeth are arranged on the
outer-layer material impact tooth seat in a manner
of facing to a surface to be dug, the shape or ar-
rangement of the outer-layer material impact teeth
is conducive to blanking the outer-layer material of
a layer to be dug, the inner-layer material impact
teeth and the inner-layer material impact tooth frame
are separately connected or are integrated, the
shape or arrangement of the inner-layer material im-
pact teeth is conducive to blanking the inner-layer
material of the layer to be dug, the discharge hole is
conducive to enabling the material blanked by the
inner-layer material impact teeth to flow out, and mul-
tiple layers of material impact mechanisms cooper-
ate to achieve simultaneous impact blanking and dis-
charging.

156.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact head, wherein the impact head
comprises an impact tooth frame and impact teeth,
impact guide elements are symmetrically or asym-
metrically arranged on the impact tooth frame, and
the impact teeth and the impact tooth frame are sep-
arately connected or are integrated.

157.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact head, wherein the impact head
comprises an impact tooth frame, impact teeth, the
impact teeth are multilayer impact teeth, the impact
teeth are provided with tooth heads, the impact teeth
and the tooth heads are separately connected or are
integrated, and the tooth heads are arranged to be
a spherical impact head or a conical impact head or
a hemispherical impact head or a shovel-shaped im-
pacthead oratrapezoidalimpacthead or atriangular
impact head or a step-shaped impact head.

158.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 156 or
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157, characterized in that, the impact tooth frame
comprises a curved plate or a trapezoidal frame or
a semicircular frame or a triangular frame or a flat
plate frame or a frame-shaped frame or a V-shaped
frame.

159.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 156 or
157, characterized in that, the impact head com-
prises impact teeth, wherein the impact teeth com-
prise top face cleaning teeth or bottom surface clean-
ing teeth or side face cleaning teeth.

160.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 159,
characterized in that, the impact head comprises
an impact tooth frame and impact teeth, wherein the
top face cleaning teeth, the bottom surface cleaning
teeth, the side face cleaning teeth are arranged on
the same impact tooth frame.

161.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact head, wherein the impact head
comprises shovel teeth, the impact head is com-
posed of more than one shovel tooth, the shovel
teeth comprise long shovel teeth or short shovel
teeth, and cutting blades are arranged at the side
parts of the shovel teeth or no cutting blade is ar-
ranged.

162.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact head, wherein the impact head
comprises shovel teeth, and the shovel teeth com-
prise conical teeth or wedge teeth or axe teeth or
cutter teeth or chisel teeth.

163.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact head, wherein the impact head
comprises shovel teeth and a fixing component, the
fixing component is arranged on the impact tooth
frame, the shovel teeth and the fixing component are
integrated or movably connected, and the movable
connecting manner is inserting type or catching
groove type or step type or spherical surface type or
pin tooth type or bolt fixing type.

164.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact head is used for
simultaneously finishing coal blanking and surface
cleaning or impact coal blanking during once recip-
rocating impact.



247 EP 2 860 345 A1 248

165.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact guide elements
are arranged at the two sides of the impact driving
mechanism, the impact head is arranged at one end
of each impact guide element, and an identical or a
different impact head is arranged at the other end
thereof, and different impact heads comprise impact
heads with different shapes or different weights.

166.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact head, wherein the impact head
is installed at the front part of the machine body or
one side of the machine body or more than two side
parts of the front part.

167.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact head, wherein an angle adjus-
tor is arranged between the impact head and the
rocker arm or between the impact head and the ma-
chine body, and the angle adjustor is used for ad-
justing the impact direction of the impact head.

168.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact power box or a supporting
frame, wherein the impact power box or the support-
ing frame comprises a lubricating system.

169.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact power box or a supporting
frame, wherein the impact power box is entirely
sealed or partially sealed, the impact power box or
the supporting frame comprises a sealing element,
the sealing element is arranged at the movable con-
necting position of the impact driving mechanism or
the guide mechanism and the impact power box, or
the sealing element is arranged at the movable con-
necting position of the impact driving mechanism or
the guide mechanism and the supporting frame.

170.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises an impact guide element, a friction body sup-
porting element, the impact driving mechanism com-
prises a power impact element and a power support-
ing element, and a sealing element is arranged be-
tween the impact guide element and the friction body
supporting element or between the power impact el-
ement and the power supporting element.

10

20

25

30

35

40

45

50

55

126

171.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 42, 74,
169 or 170, characterized in that, the sealing ele-
ment comprises a sealing cavity or a sealing piece
or a sealing plug or a sealing pad or an O-shaped
ring or a sliding ring or a retainer ring or a supporting
ring or a sealing ring or a starlike ring or a pressing
ring or a V-shaped body or a U-shaped body or a
frame-shaped ring or a groove-shaped element or a
pressure spring or an opening sealing ring or a seal-
ing strip or a sealing plate or a sealing block or a hair
brush sealing element or a trash removal sealing el-
ement or a lip-shaped sealing element.

172.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 42, 74,
169 or 170, characterized in that, the sealing ele-
ment is made from a rubber material or a poly-
urethane material or a nylon material or a plastic ma-
terial or a metallic material or a composite material.

173.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises an impact guide element, wherein an impact
element protection cover is arranged at the joint site
of the power impact element and the impact head,
or a guide element protection cover is arranged at
the joint site of the impact guide element and the
impact head, the power impact element and the im-
pact head are connected or separated or integrated,
and the impact guide element and the impact head
are connected or separated or integrated.

174.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises an impact guide element, wherein the impact
guide element and the power impact element are
separated, the power impact element and the impact
head are separated, the power impact element is
used fordriving the impacthead toimpact, the impact
head is arranged on the impact guide element, the
machine body is arranged on the walking part, the
walking part is used for driving the machine body to
walk, and the machine body walks to baffle the im-
pact head through the coal bed or the rock stratum
or the cement concrete or the bituminous concrete
or the hardened mudstone.

175.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises a friction body supporting element and an im-
pact guide element, wherein the impact guide ele-
ment is arranged on the friction body supporting el-
ement, the friction body supporting element is ar-
ranged on the rack or the lifting mechanism, the pow-



249 EP 2 860 345 A1 250

er impact element comprises a power impact cylin-
der, the impact guide element and the power impact
cylinder are separated, the power impact cylinder
and the impact head are separated, the impact head
is arranged on the impact guide element, the ma-
chine body is arranged on the walking part, the walk-
ing part is used for driving the machine body to walk,
the machine body walks to baffle the impact head
through the coal bed or the rock stratum or the ce-
ment concrete or the bituminous concrete or the
hardened mudstone, and the power impact cylinder
is used for driving the impact head to impact.

176.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 51,
characterized in that, the buffer reciprocating ele-
ment or the buffer supporting element or the guide
rolling body or the friction body supporting element
or the impact guide element or the power impact el-
ement or the holder is made from a high-strength
wear-resistant material, and the high-strength wear-
resistant material is a hard alloy or wear-resistant
plastic or wear-resistant steel or wear-resistant rub-
ber or wear-resistant ceramic or a self-lubricating
wear-resistant material or a composite wear-resist-
ant material.

177.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 7, char-
acterized in that, the machine body comprises a
control device, a cable towing device, a spray device,
a water spray device or a cooling device.

178.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 76,
characterized in that, the rack or the lifting mech-
anism comprises a crushing device or a material
guider.

179.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 7, char-
acterized in that, the machine body comprises a
shovel plate.

180.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 179,
characterized in that, the shovel plate comprises a
star wheel pusher dog or a crab claw or a pusher
dog or a rolling rake.

181.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 7, char-
acterized in that, the machine body comprises a
conveyor.

182.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 181,
characterized in that, the conveyor is arranged on
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the machine body and is used for conveying the ma-
terial dug by the reciprocating impact part to the rear
of the machine body, and the conveyor comprises a
scraper conveyer, a belt conveyor and a shell belt
conveyor.

183.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 82,
characterized in that, the holder comprises a cylin-
drical holder or a plate type holder or a U-shaped
holder or a V-shaped holder or a polygonal holder
or a deformed holder or a triangular holder or a
square holder or a chain link holder.

184.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises a guide rolling body, a guide rolling body sup-
porting element, an impact guide element, wherein
the guide rolling body is arranged between the guide
rolling body supporting elementand the impact guide
element, the guide mechanism comprises an outer
sleeve and an inner body, a raceway is arranged on
the outer sleeve or the inner body, the guide rolling
body is arranged on the raceway and between the
outer sleeve and the inner body, the outer sleeve,
the inner body and the guide rolling body are in close
fit to drive the outer sleeve or the inner body to rel-
atively reciprocate through the rolling friction of the
guide rolling body, the impact direction of the outer
sleeve or the inner body is controlled by the rolling
friction, and the impact head and the reciprocating
outer sleeve or the inner body are integrated or con-
nected.

185.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the guide mechanism com-
prises an outer sleeve and an inner body, wherein
the holder is arranged between the outer sleeve and
the inner body, the guide rolling body is arranged on
the holder and is arranged between the outer sleeve
and the inner body, when the guide rolling body sup-
porting element is the outer sleeve, the impact guide
element is the inner body, the outer sleeve is used
for supporting the guide rolling body and the inner
body, when the guide rolling body supporting ele-
ment is the inner body, the impact guide element is
the outer sleeve, the inner body is used for support-
ing the guide rolling body and the outer sleeve, the
outer sleeve, the inner body and the guide rolling
body are in close fit to drive the outer sleeve or the
inner body to relatively reciprocate through the rolling
friction of the guide rolling body, and the impact di-
rection of the outer sleeve or the inner body is con-
trolled by the rolling friction.

186.The equipment for converting rotary motion into re-



251 EP 2 860 345 A1 252

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises a guide mechanism and animpact driving
mechanism, wherein the impact driving mechanism
comprises a crank impact driving mechanism, the
reciprocating impact part further comprises an im-
pact power box or a supporting frame, the impact
power box or the supporting frame is used for sup-
porting the guide mechanism, the impact driving
mechanism comprises a crank multiple-throw ec-
centric shaft mechanism and a power output com-
ponent, the crank multiple-throw eccentric shaft
mechanism comprises a multiple-throw crank shaft,
a power impact element, the multiple-throw crank
shaft comprises a power concentric shaft segment,
aconnecting handle and an eccentric shaft, the pow-
er concentric shaft segment, the connecting handle
and the eccentric shaft are separately combined or
are integrated, one end of the power concentric shaft
segment of the multiple-throw crank shaft is connect-
ed with the power output component, more than two
connecting handles, eccentric shafts are arranged
at the other end thereof, the more than two eccentric
shafts are arranged at intervals along the radial di-
rection of the power concentric shaft segment to form
angle difference, the power concentric shaft seg-
ment of the multiple-throw crank shaft is installed on
the impact power box or the supporting frame, the
more than two eccentric shafts of the multiple-throw
crank shaft are hinged with one ends of more than
two power impact elements, impact heads are ar-
ranged at the other ends of the power impact ele-
ments, the break-off prevention mechanism is ar-
ranged between the power impact elements and the
impact heads, the break-off prevention mechanism
is of a separate structure or a rotary structure or a
buffer structure, the guide mechanism comprises an
outer sleeve, an inner body, a guide rolling body, the
inner body comprises an upper element of the inner
body and a lower element of the inner body, the outer
sleeve is a frame-shaped outer sleeve, the frame-
shaped outer sleeve comprises an upper element of
the frame-shaped outer sleeve, a lower element of
the frame-shaped outer sleeve, the upper element
of the frame-shaped outer sleeve or the lower ele-
ment of the frame-shaped outer sleeve comprises a
reciprocating stroke segmentoraraceway, the guide
rolling body is arranged between the upper element
ofthe inner body and the upper element of the frame-
shaped outer sleeve and is arranged between the
lower element of the inner body and the lower ele-
ment of the frame-shaped outer sleeve, the frame-
shaped outer sleeve, the inner body and/or the guide
rolling body arranged on the reciprocating stroke
segment or the raceway are in close fit to enable the
guide rolling body to support the frame-shaped outer
sleeve to reciprocate through rolling friction and pre-
vent the frame-shaped outer sleeve from rotating,
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the outer sleeve and the impact heads are connected
or integrated, the more than two power impact ele-
ments are used for alternatively driving the impact
heads to impact, the rotary structure of the break-off
prevention mechanism is stressed to rotate or the
separate structure separately isolates or the buffer
structure buffers the impact counterforce break-off
force, the outer sleeve, the inner body and the guide
rolling body are in close fit to correct the impact di-
rection of the impact heads, and the power impact
elements are not used for guiding the impact heads
and are not broken off by the break-off force.

187.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises a guide mechanism, an impact driving
mechanism, an impact power box and an impact
head, wherein the impact power box is used for sup-
porting the guide mechanism, the impact driving
mechanism comprises a crank impact driving mech-
anism, the crank impact driving mechanism compris-
es a power impact element, the power impact ele-
ment is arranged in the impact power box, the power
impact element and the impact head are connected
or separated or integrated, the guide mechanism
comprises a guide rolling body supporting element,
a guide rolling body and an impact guide element,
the guide rolling body comprises a roller, the roller
is a waist drum wheel, waist drum wheel bearings
are arranged at the two ends of the waist drum wheel,
the waist drum wheel bearings are installed on the
guide rolling body supporting element, the shape of
the impact guide element is buckled with the cam-
bered groove of the waist drum wheel, the impact
guide element linearly reciprocates by leaning
against the cambered groove, the impact guide ele-
ment reciprocates under the support of the waist
drum wheel, the power impact element is used for
driving the impact head to impact, the buffer break-
off prevention mechanism is arranged on the power
impact element, the buffer break-off prevention
mechanism isolates an impact counteraction break-
off force through buffer, the guide rolling body sup-
porting element and the impact guide element are in
close fit with the waist drum wheel to impact the tooth
frame, correct the impact direction ofthe impacthead
through rolling friction and prevent the impact head
from rotating, and the power impact element is not
used for guiding the impact head and is not broken
off by the break-off force.

188.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises a guide mechanism and an impact driving
mechanism, wherein the impact driving mechanism
comprises a crank impact driving mechanism, the
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crank impact driving mechanism comprises a power
impact element, the power impact element compris-
es a connecting rod, the buffer break-off prevention
mechanism is arranged on the connecting rod or be-
tween the connecting rod and the impact head, the
guide mechanism comprises a guide rolling body
supporting element and an impact guide element,
the guide rolling body supporting element comprises
an upper element ofthe guide rolling body supporting
element, and a lower element of the guide rolling
body supporting element, the impact guide element
is a U-shaped impact guide element, the U-shaped
impact guide element comprises an upper element
of the impact guide element, and a lower element of
the impact guide element, a roller is arranged be-
tween the upper element of the guide rolling body
supporting element and the lower element of the
guide rolling body supporting element, the roller is
arranged between the upper element of the guide
rolling body supporting element and the upper ele-
ment of the impact guide element and is arranged
between the lower element of the guide rolling body
supporting element and the lower element of the im-
pact guide element, the roller is in close fit with the
U-shaped impact guide element and the guide rolling
body supporting element to enable the roller to sup-
port the U-shaped impact guide element to recipro-
cate through rolling friction, control the reciprocating
direction of the U-shaped impact guide element and
correct the impact direction of the impact head, the
U-shaped impact guide element and the impact head
are connected or separated or integrated, the power
impact element is used for driving the impact head
to impact, and the power impact elementis not used
for guiding the impact head and is not broken off by
the break-off force.

189.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the impact driving mecha-
nism comprises a crank impact driving mechanism,
wherein the crank impact driving mechanism com-
prises a power impact element, the guide mecha-
nism comprises a linear bearing, the impact guide
element is installed on the linear bearing, the power
impact element and the impact head are connected
or separated, the power impact element is used for
driving the impact head to impact in a reciprocating
manner, the power impact element is not used for
guiding the impact head, and the guide mechanism
is used for correcting the impact direction of the im-
pact head.

190.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the reciprocating impact part
comprises an impact power box, a guide mecha-
nism, an impact driving mechanism and an impact
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head, wherein the impact power box is used for sup-
porting the guide mechanism, the guide mechanism
comprises an impact guide element, a friction body
and a friction body supporting element, the friction
body comprises a rolling body or a suspension body,
the rolling body comprises a guide rolling body
and/or a power rolling body, the suspension body
comprises a guide suspension body or a power sus-
pension body, the suspension body comprises a
magnetic suspension body or a liquid suspension
body or an air suspension body, the guide supporting
element comprises a guide rolling body supporting
element or a guide suspension body supporting el-
ement, the impact power box and the friction body
supporting element are separated or separately con-
nected orintegrated, the end part of the impact guide
element is stretched out from the impact power box
to be connected with the impact head, the impact
head is arranged at one end of the impact guide el-
ement, the impact guide element and the impact
head are connected or integrated, the impact driving
mechanism comprises a crank impact driving mech-
anism, the crank impact driving mechanism compris-
es a power impact element, a power supporting el-
ement, the impact power box and the power support-
ing element are separately connected or are inte-
grated, the power supporting element and the guide
supporting element are separated or separately con-
nected or integrated, the power supporting element
comprises a power rolling body supporting element
or a power suspension body supporting element, the
impact guide element and the power impact element
are separated or separately connected or integrated,
the power impact element is arranged in the impact
power box, the power impact element and the impact
head are connected or separated movably, the pow-
erimpact element is used for driving the impact head
to impact, the friction body is arranged between the
guide supporting element and the impact guide ele-
ment to form the guide mechanism, the friction body,
the friction body supporting element and the impact
guide element are in close fit to support the impact
head to impact through rolling friction or suspension
friction, and the guide mechanism is used for cor-
recting the impact direction of the impact head and
preventing the impact driving mechanism from being
damaged by the break-off force and/or the impact
counterforce.

191.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 76,
characterized in that, the lifting mechanism com-
prises a rocker arm lifing mechanism, wherein the
impact power box is arranged at the front part of the
rocker arm lifting mechanism, the crank impact driv-
ing mechanism comprises a transmission gear,
crank connecting rods are arranged at the two sides
of the transmission gear, the crank connecting rod
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at one side is used for at least driving one impact
head to impact, the crank connecting rods at the two
sides of the transmission gear are used for simulta-
neously impacting or alternatively impacting, guide
supporting elements, impact guide elements, friction
bodies are arranged at more than two end parts of
the impact power box, the friction bodies are ar-
ranged between the guide supporting elements and
the impact guide elements to form a multipoint im-
pact head supporting structure, the impact power
box and the guide supporting elements are sepa-
rately connected or are integrated, more than two
impact guide elements are stretched out from the
impact power box to be connected with the impact
head, the connecting rod and the impact head are
connected or separated or integrated, the break-off
prevention mechanism is arranged at one end or two
ends of the connecting rod, the connecting rod is
used for driving the impact head to reciprocate, and
the more than two impact guide elements are used
for correcting the impact direction of the impact head.

192.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 7, char-
acterized in that, the walking part or the machine
body comprises a rotary disk, wherein the rotary disk
is arranged at the upper part of the walking part and
the lower part of the machine body, the impact head
is arranged on the rotary disk and/or on the rocker
arm, the rocker arm is arranged on the machine body
and/or on the rotary disk, the walking part is used for
driving the rotary disk to walk, and the rotary disk is
used for driving the impact head to impact and/or
excavate and load at multiple positions.

193.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 7, char-
acterized in that, the machine body comprises a
rack, wherein the rack comprises a material exca-
vating and loading device, the material excavating
and loading device comprises a bucket or an exca-
vator grab, and the material excavating and loading
device is used for carting the material.

194.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 192,
characterized in that, the rotary disk comprises an
inner rotary disk and an outer rotary disk, the rack
comprises an operating chamber, the operating
chamberis arranged on the inner rotary disk, aninner
rotary disk rocker arm is arranged on the inner rotary
disk, one end of the inner rotary disk rocker arm is
connected with the inner rotary disk, the other end
thereof is connected with the impact head and/or the
bucket and/or the excavator grab, an outer rotary
disk rocker arm is arranged on the outer rotary disk,
one end of the outer rotary disk rocker arm is con-
nected with the outer rotary disk, and the other end
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thereof is connected with the impact head and/or the
bucket and/or the excavator grab.

195.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 78,
characterized in that, the crank impact driving
mechanism comprises an expansion piece of the
crank impact driving mechanism, and/or the material
excavating and loading device comprises an expan-
sion piece of the material excavating and loading
device, wherein the expansion piece of the crank
impact driving mechanism or the expansion piece of
the material excavating and loading device is used
for preventing mutual interference when the crank
impact driving mechanism or the material excavating
and loading device is at work.

196.The equipment for converting rotary motion into re-

ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the impact head comprises a mul-
tifunctional combined impact head, and the multi-
functional combined impact head is used for impact-
ing, crushing, stacking and carting the material.

197.The equipment for converting rotary motion into re-

ciprocatingimpactmotion accordingto claim 7, char-
acterized in that, the guide mechanism comprises
a rolling friction guide mechanism or a suspension
friction guide mechanism or a sliding friction guide
mechanism.

198.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 197,
characterized in that, the sliding friction guide
mechanism comprises a wear-resistant guide ele-
ment and a sliding friction guide bracket, wherein the
wear-resistant guide element and the sliding friction
guide bracket are separated or separately connect-
ed or integrated.

199.The equipment for converting rotary motion into re-

ciprocating impact motion according to claim 198,
characterized in that, the wear-resistant guide el-
ement comprises a high molecular material wear-
resistant guide element or a copper base alloy wear-
resistant guide element or an aluminum base alloy
wear-resistant guide element or a ceramimetallurgi-
cal wear-resistant guide element or a ceramic wear-
resistant guide element or a cast iron wear-resistant
guide element or a cast steel wear-resistant guide
element or a nylon wear-resistant guide element or
a metal composite material wear-resistant guide el-
ement or a non-metal composite material wear-re-
sistant guide element or a composite material wear-
resistant guide element.

200.The equipment for converting rotary motion into re-

ciprocatingimpactmotion accordingto claim 7, char-
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acterized in that, the impact driving mechanism
comprises an eccentric shaft, a connecting rod, a
power impact element and a material plate, wherein
the eccentric shaft and/or the connecting rod is ar-
ranged in the impact power box, the connecting rod
is hinged with the eccentric shaft, the other end of
the connecting rod and the power impact element
are separated or separately connected orintegrated,
the power impact element and the impact head are
separated or separately connected orintegrated, the
material plate is arranged at one side and/or more
than two side parts of the impact power box, the ma-
terial plate and the impact power box are separated
or separately connected orintegrated, and the power
impact element is used for driving the impact head
to impact.

201.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 197,
characterized in that, the rolling friction guide
mechanism comprises aroller, aroller guide element
and a rolling body supporting element, wherein the
roller is arranged on the rolling body supporting el-
ement or on the roller guide element, the power im-
pact elementand the rolling body supporting element
are separated or separately connected orintegrated,
the roller is arranged on the side part of the power
impact element or in the power impact element, the
roller is used for correcting the power impact element
to impact in a reciprocating manner through rolling
friction, the power impact element and the impact
head are connected movably or are integrated, the
power impact element is used for driving the impact
head to impact, and the roller guide element, the
rolling body supporting element and the roller coop-
erate to correct the impact direction of the impact
head.

202.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 201,
characterized in that, the roller guide element and
the impact power box are separated or separately
connected or integrated, the roller guide element and
the rocker arm are integrated or separated or sepa-
rately connected, and the roller guide element and
the material plate are separated or separately con-
nected or integrated.

203.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 201,
characterized in that, the roller is in clearance fit
with the roller guide elements at the two sides of the
roller, when the roller is in rolling friction with a roller
guide element at one side, the roller is not in contact
with a roller guide element at the other side, and the
roller is limited by the roller guide elements at the
two sides thereof to prevent the power impact ele-
ment from swinging, so as to control the impact head
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258
to swing.

204.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 197,
characterized in that, the rolling friction guide
mechanism comprises a rolling body, a rolling body
supporting element and an impact guide element,
wherein the rolling body is a waist drum wheel, the
rolling body supporting element and the material
plate are separated or separately connected or inte-
grated, the impact guide element and the power im-
pact element are integrated or separately connect-
ed, the power impact element and the impact head
are integrated or separately connected, the waist
drum wheel is arranged on the rolling body support-
ing element, a groove or a projection is arranged on
the waist drum wheel, a projection or a groove is
arranged on the corresponding power impact ele-
ment, and the waist drum wheel is buckled with the
power impact element to correct the impact direction
of the power impact element through rolling friction
and prevent the impact head from swinging.

205.The equipment for converting rotary motion into re-
ciprocating impact motion according to claim 37 or
200, characterized in that, the impact power box
and/or material plate comprises a protection plate
stroke groove, the protection plate stroke groove is
arranged along the surrounding or local part of the
impact power box and/or material plate, a protection
element comprises a protection plate, and the pro-
tection plate reciprocates in the protection plate
stroke groove arranged along the surrounding or lo-
cal part.

Statement under Art. 19.1 PCT

Madam/sir,
With respect to the PCT case: application No.
PCT/CN2013/000551, the applicant need to fill the
amendment for the claim under the PCT rule 19.

Explanation of the modification:
Claim 26 "10, 11" are replaced by "10 or 11", Claim 46
"44, 45" are replaced by " 44 or 45", Claim 47 "44, 45"
are replaced by "44 or 45", Claim 59 "56, 57, 58" are
replaced by "56, 57 or 58 ", Claim 131 "129, 130" are
replaced by "129 or 130", Claim 158 "156, 157" are re-
placed by "156 or 157", Claim 159 "156, 157" are replaced
by"156 or 157", Claim 171"42,74,169, 170" are replaced
by "42,74,169 or 170", Claim 172 "42, 74, 169, 170" are
replaced by "42, 74, 169 or 170", Claim 205 "37, 200"
are replaced by "37 or 200".
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