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(57) Abrégé/Abstract:
Disclosed is a cutter disk for vertical shaft sinking, comprising a central block (1), side blocks (2), and a slag discharging
mechanism (5), wherein the side blocks are evenly mounted on the outer wall of the lower part of the central block in the
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(57) Abrégé(suite)/Abstract(continued):

circumferential direction, the bottom part of the central block is a tapered surface, and several central blades (11) are provided on
the tapered surface; the bottom part of the side block is provided with several face blades (3) and several side blades (4), the face
blades are arranged on the bottom surface of the side block in the radial direction, and the side blades are arranged at the outer
edge of the bottom part of the side block; the upper portion of the slag discharging mechanism is connected to the central block,
and the lower part of the slag discharging mechanism is connected to the side block and projects from the bottom surface of the
side block; and the interior of the central block is provided with a temporary slag barrel (8), and the temporary slag barrel is in
communication with the slag discharging mechanism. The functions of slag blocking, slag collecting, slag conveying, and surface
excavation are integrated into the cutter disk. Local bulging of the excavation surface is cleared while efficient slag removal is
ensured so as to better protect the blades and slag scrapers, such that the excavation effect is improved, and the work efficiency is
also improved.
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(57) Abstract: Disclosed is a cutter disk for vertical shaft sinking, comprising a central block (1), side blocks (2), and a slag discharging
mechanism (5), wherein the side blocks are evenly mounted on the outer wall of the lower part of the central block in the circumferential
direction, the bottom part of the central block is a tapered surface, and several central blades (11) are provided on the tapered surface;
the bottom part of the side block is provided with several face blades (3) and several side blades (4), the face blades are arranged on the
bottom surface of the side block in the radial direction, and the side blades are arranged at the outer edge of the bottom part of the side
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block; the upper portion of the slag discharging mechanism is connected to the central block, and the lower part of the slag discharging
mechanism is connected to the side block and projects from the bottom surface of the side block; and the interior of the central block
is provided with a temporary slag barrel (8), and the temporary slag barrel is in communication with the slag discharging mechanism.
The functions of slag blocking, slag collecting, slag conveying, and surface excavation are integrated into the cutter disk. Local bulging
of the excavation surface is cleared while efficient slag removal is ensured so as to better protect the blades and slag scrapers, such that
the excavation effect is improved, and the work efficiency is also improved.
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CUTTERHEAD FOR VRETICAL SHAFT BORING
Field of the Invention
{0001] The invention generally relates to shaft boring equipment, more specifically to a
cutterhead for shaft boring.
Description of the Prior Art
{0002] As the urban construction rapidly develops, more vertical shaft constructions are
applied in reality, and the thrust system is an indispensable part in vertical shaft equipment.
In the process of boring, existing boring equipment will frequently encounter large and hard
rock formation or rocks; as the boring biades of the cutterhead of existing boring equipment
are poorly arranged, large rocks will cause great impact on the cutterhead, which may lead
to damage of the cutterhead. The extant cutterheads are structurally complicated, poor in
integration and muck removal effect, and low in transport efficiency, which adversely
prevents themselves from working underground for a long time. Therefore, it is necessary for
us to develop a cutterhead that is efficient and good in muck removal effect.
Summary of the Invention
{0003] In terms of the shortcoming of the prior art, the invention provides a cutterhead for
shaft boring, which solves the problems of poor muck removal effect and low work
efficiency.
{0004] The technical scheme of the present invention is implemented in the following way. A
cutterhead for shaft boring comprises a central block, side blocks, and muck discharge
mechanisms, the central block is of tubular structure, the side blocks are evenly mounted on
the outer wall of the lower part of the central block in the circumferential direction, the
bottom part of the central block is a tapered surface, and several central blades are provided
on the tapered surface, face blades and side blades are mounted on the bottoms of the side
blocks, the face blades are arranged on the bottom surfaces of the side blocks in the radial
direction, and the side blades are arranged at the outer edge of the bottoms of the side
blocks; the upper portions of the muck discharge mechanisms are connected to the central
black, and the lower portions of the muck discharge mechanisms are connected tao the side
blocks and project from the bottom surfaces of the side blocks; a temporary muck barrel is

arranged inside the central block; and the temporary muck barrel is in communication with
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the muck discharge mechanisms.

[0005] Each muck discharge mechanism comprises a driving pulley and two guide pulleys,
wherein the driving pulley is mounted inside the central block through a support cover and
above the side blocks, one side of the support cover is connected with the temporary muck
barrel, and the other side penetrates the central block to be connected with the side blocks;
the two guide pulleys are mounted at the bottom of the side blocks, the driving puliey and
the two guide pulleys are arranged within the same vertical surface and distributed in a
manner of triangle, the guide pulleys are connected with the driving pulley through a muck
scraping chain, the muck scraping chain penetrates the support cover and bypasses the
guide pulleys and the driving pulley to form a closed annular triangle structure, muck
scraping plates and muck discharge baffles are evenly arranged at intervals on the muck
scraping chain.

{0006] The length of the muck scraping plates protruding out of the side blocks is not larger
than that of the face blades and the side blades protruding out of the side blocks.

{0007] The bottoms of the side blocks are provided with rock breaking tapered plates and
rmuck scraper blades in the radial direction, the rock breaking tapered plates are arranged on
one side of the muck scraping chain, and the muck scraper blades are arranged on the other
side of the muck scraping chain; the driving pulley is connected with a driving motor
reduction gear mounted on one side of the interior of the central block; two guide pulleys
are respectively connected with gripping gears mounted inside the side blocks and the
central block.

{0008] One side of the support cover connected with the temporary muck barrel is provided
with a muck loading, which corresponds to a muck inlet of the temporary muck barrel.
{0009] The temporary muck barrel is fixedly connected with the central block, the central
axis of the temporary muck barrel is overlapped with that of the central block, and the wall
of the temporary muck barrel is provided with a muck inlet corresponding to the muck
discharge mechanism.

{0010] The outer walls of the side blocks are provided with chain grooves fit with the muck
scraping chain, and the muck scraping chain penetrates the chain grooves into the support

cover
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{0011] Each of the face blades and the side blades comprises a holder and a tool, the toois
are evenly mounted on the holders, the hoiders correspond to the tools one by one, the side
blades are obliquely arranged at the outer edges of the side blocks.

[0012] The central biock is connacted with the side blocks through flanges, and the flanges
are evenly arranged between the central block and the side blocks.

{0013] The muck discharge mechanisms rotate as the cutierhead revolves, and muck is
conveyed to the temporary muck barrel during rotation.

[0014] The cutterhead forms an annuiar triangular muck conveying channel through the
muck scraping chain bypassing the driving pulley and two guide pulleys, which is used for
clearing and transporting muck under the cutterhead and collecting the muck into the
temporary muck barrel. As muck conveying is done in the support cover all the time,
conveying effect is good and conveying efficiency is improved. The bottoms of the side blocks
are provided with the face blades, the side blades and rock breaking tapered plates, such
that rock or soil can be cracked more efficiently, impact on the cutterhead from rock can be
reduced, and service life of the cutterhead is prolonged. The cutterhead is integrated with
muck stopping, collecting and conveying and excavation. Therefore, muck can be cleared and
transported efficiently, local heaves on the excavation side can be removed, the tools and
muck craping plates can be better protected, excavation and boring effect is good, and work
efficiency is much increased.

Brief Description of the Drawings

{0015] Various embodiments of the present invention will become fully appreciated as the
same becomes better understood when considered in conjunction with the accompanying
drawings. It should be noted that the drawings as follows just illustrated some embodiments
of the present invention, those skilled of the art can obtain other drawings based on the
following drawings without making any creative work.

{0016] Fig. 1 is an overall structural view of the present invention.

[0017] Fig. 2 is an axonometric view of the present invention.

{0018] Fig. 3 is a local enlarged view of Position A in Fig. 2 of the present invention.

{0019] Fig. 4 is an internal structure view of the present invention.

Description of the Preferred Embodiments
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{0020] The technical schemes of the embodiments will be clearly and fully described in
conjunction with the drawings. Apparently, the described embodiments are not exhaustive.
Based on the embodiments of the present invention, various embodiments obtained by
those skiled of the art without making any creative work will definitely fall into the
protection scope of the present invention.

{0021] As shown in Fig. 1-4, Embodiment 1, the cutterhead comprises a central block 1, side
biocks 2, and several muck discharge mechanisms, the central block 1 is of tubular structure,
the side blocks 2 are evenly mounted on the outer wall of the lower portion of the central
block 1 in the circumferential direction, the central block 1 is connected with the side blocks
2 through flanges 12, and the flanges are uniformly arranged between the central block 1
and the side blocks 2; the bottom part of the central block 1 is a tapered surface, and several
central blades 11 are provided on the tapered surface; the central blades are arranged at the
bottom of the central block 1 in the number determined according to needs and used for
intensively cracking rock formation or rocks in the middle of the shaft, which can reduce
impacts on the face blades from the rock formation or rocks. Face blades 3 and side blades 4
are mounted on the bottoms of the side blocks 2 for cracking soil or rocks on the ground, the
face blades 3 are uniformly arranged on the bottom surfaces of the side blocks 2 in the radial
direction, the side blades 4 are uniformly arranged at the outer edges of the bottoms of the
side blocks 2, the tools of the side blades extend out of the side blocks and are used for
cracking soil or rock around the side blocks; the central blades 11, the face blades 3 and the
side blades 4 are arranged on and cover the excavation side of the shaft; each of the central
blades 11, the face blades 3, and the side blades 4 comprises a holder 3-1 and a tool 3-2, the
tools 3-2 are uniformly mounted on the holders 3-1, the tools 3-2 correspond to the holders
3-1 one by one, and the side blades 4 are obliquely arranged at the outer edges of the side
btocks 2. The upper portions of the muck discharge mechanisms 5 are connected with the
central block 1, the lower portions of the muck discharge mechanisms 5 are connected with
the side blocks 2 and extends out of their bottom surfaces, and the face blades 3 and the
muck discharge mechanisms 5 are radially arranged by taking the circular centers of the side
blocks as the center; the temporary muck barrel 8 is arranged inside the central block 1 and

in communication with the muck discharge mechanisms 5, the central blades 11, the face
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blades 3, and the side blades 4 can break the soil or rocks, muck can be discharged into the
temporary muck barre! through the muck discharge mechanisms, and the temporary muck
barrel can temporarily store the muck.

[0022] Embodiment 2 discloses a cutterhead for shaft boring. Each muck discharge
mechanism 5 comprises a driving pulley 5-1 and two guide pulleys 5-2, wherein the driving
puliey 5-1 is mounted inside the central block 1 through a suppert cover 5-3 and above the
side blocks 2, one side of the support cover 5-3 is connected with the temporary muck barrel
8, and the other side penetrates the central block 1 to be connected with the side blocks 2
for protecting the muck scraping chain 5-4; the two guide pulleys 5-2 are mounted at the
bottom of the side blocks 2, one of the guide pulleys is close to the central block, and the
other is close to the edges of the side blocks; the driving pulley 5-1 and the two guide pulleys
5-2 are arranged within the same vertical surface and distributed in a manner of triangle, the
guide pulleys 5-2 are connected with the driving pulley 5-1 through the muck scraping chain
5-4, the muck scraping chain 5-4 penetrates the support cover 5-3 and bypasses the guide
pulleys 5-2 and the driving pulley5-1 to form a closed annular triangle structure, and muck
under the cutterhead is conveyed to the temporary muck barrel through the muck scraping
chain, and muck scraping plates 5-5 and muck discharge baffles 5-6 are evenly arranged at
intervals on the muck scraping chain 5-4. The muck scraping plates 5-5 are obliquely
arranged, the muck discharge baffles 5-6 are parallel to the muck scraping chain, which are
convenient for shoveling and transporting the muck. The length of the muck scraping plates
5-5 extending out of the side blocks 2 is not larger than that of the length of the face blades
3 and the side blades extending out of the side blocks respectively, such that the face blades
and the side blades can crack the rock first, which can protect the muck scraping plates 5-5,
{0023] The bottoms of the side blocks 2 are provided with rock breaking tapered plates 9 and
muck scraper blades 10 in the radial direction, the rock breaking tapered plates 9 are
arranged on one side of the muck scraping chain 5-4, and the muck scraper blades 10 are
arranged on the other side of the muck scraping chain 5-4 for the purpose of cracking large
rocks and protecting the tools and the muck scraping plates; the driving pulley 5-1 is
connected with a driving motor reduction gear 5-7 mounted on one side of the interior of

the central block 1; with the driving motor reduction gear, the driving pulleys start rotating to
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drive the muck scraping chain so as to transport the muck; two guide pulleys 5-2 are
respectively connected with gripping gears 5-8 mounted inside the side blocks 2 and the
central block 1.

{0024] One side of the support cover 5-3 connected with the temporary muck barrel 8 is
provided with a muck loading 5-9, which corresponds to a muck inlet of the temporary muck
barrel 8. The temporary muck barrel 8 is fixedly connected with the central block 1 and the
side blocks 2 respectively, the central axis of the temporary muck barrel 8 is overlapped with
that of the central block 1, and the wall of the temporary muck barrel 8 is provided with a
muck inlet corresponding to the muck discharge mechanisms 5, which facilitates muck
transport and removal. The outer walls of the side blocks 2 are provided with chain grooves
5-10 fit with the muck scraping chain 5-4, and the muck scraping chain 5-4 penetrates the
chain grooves 5-10 into the support cover 5-3, such that the muck can be removed and
transported while the muck scraping chain can be well protected.

{0025] The cutterhead was driven to rotate downwards by thrust power and torque, the
muck discharge mechanisms 5 rotate as the cutterhead revolves. When the toois 3-2 break
rocks, the rock breaking tapered plates 9 arranged on the front side of the muck scraping
chain 5-4 only allows small blocks of muck to enter the muck scraping plates 5-5 and further
break the large rocks peeled off by the tools, large rocks were made into small, the support
cover 5-3 can effectively prevent muck transported by the muck scraping plates 505 from
splashing, the muck discharge mechanisms 5 convey the muck into the temporary muck
barrel 8 during its rotation, and the muck scraping blades 10 arranged on the rear side of the
muck scraping chain 5-4 are used for stopping and collecting the muck and leveling and
excavating the ground, such that the muck can be efficiently transported and the tools 3-2
and the muck scraping plates 5-5 can be well protected.

{0026] Other structures are the same as those of Embodiment 1.

{0027] The abovementioned are some preferred embodiments of the present invention and
not intended to limit the present invention. Any modification, equivalents, and changes
based on the spirit and principle of the present invention should fall into the protection

scope of the present invention.
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WHAT S CLAIMED IS:

1. A cutterhead for shaft boring, comprising a central block, side blocks, and muck
discharge mechanisms, wherein the central biock is of tubular structure, the side blocks
are evenly mounted on the outer wall of the lower part of the central block in the
circumferential direction, the bottom part of the central block is a tapered surface, and
several central blades are provided on the tapered surface, the bottom parts of the side
blocks are provided with several face blades and several side blades, the face blades are
arranged on the bottom surfaces of the side blocks in the radial direction, and the side
blades are arranged at the outer edge of the bottom part of the side blocks; the upper
portions of the muck discharge mechanisms are connected to the central block, and the
lower portions of the muck discharge mechanisms are connected to the side blocks and
project from the bottom surface of the side blocks; and the interior of the central block
is provided with a temporary muck barrel, and the temporary muck barrel is in
communication with the muck discharge mechanisms.

2. The cutterhead for shaft boring of Claim 1, wherein each muck discharge mechanism
comgprises a driving pulley and two guide pulleys, the driving pulley is mounted inside the
central block through a support cover and above the side blocks, one side of the support
cover is connected with the temporary muck barrel, and the other side penetrates the
central block to be connected with the side blocks; the two guide pulleys are mounted at
the bottom of the side blocks, the driving pulley and the two guide pulleys are arranged
within the same vertical surface and distributed in a manner of triangle, the guide
pulleys are connected with the driving putley through a muck scraping chain, the muck
scraping chain penetrates the support cover and bypasses the guide pulleys and the
driving pulley to form a closed annular triangle structure, muck scraping plates and muck
discharge baffles are evenly arranged at intervals on the muck scraping chain.

3. The cutterhead for shaft boring of Claim 2, wherein the length of the muck scraping
plates protruding out of the side blocks is not larger than that of the face blades and the

side blades protruding out of the side biocks.
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4. The cutterhead for shaft boring of Claim 2, wherein the bottoms of the side blocks are
provided with rock breaking tapered plates and muck scraper blades in the radial
direction, the rock breaking tapered plates are arranged on one side of the muck
scraping chain, and the muck scraper blades are arranged on the other side of the muck
scraping chain; the driving pulley is connected with a driving motor reduction gear
mounted on one side of the interior of the central block; two guide pulleys are
respectively connected with gripping gears mounted inside the side blocks and the
central block.

5. The cutterhead for shaft boring of Claim 2, wherein one side of the support cover
connected with the temporary muck barrel is provided with a muck loading, which
coerresponds to 2 muck inlet of the temporary muck barrel.

6. The cutterhead for shaft boring of Claim 5, wherein the temporary muck barrel is fixedly
connected with the central block, the central axis of the temporary muck barrel is
overlapped with that of the central block, and the wall of the temporary muck barrel is
provided with a muck inlet corresponding to the muck discharge mechanisms.

7. The cutterhead for shaft boring of Claim 2, wherein the outer walis of the side blocks are
provided with chain grooves fit with the muck scraping chain, and the muck scraping
chain penetrates the chain grooves into the support cover.

8. The cutterhead for shaft boring of Claim 1, wherein each of the face blades and the side
blades comprises a holder and a tool, the tools are evenly mounted on the holders, the
holders correspond to the tools one by one, the side blades are obliquely arranged at the
outer edges of the side blocks.

9. The cutterhead for shaft boring of Claim 1, wherein the central block is connected with
the side blocks through flanges, and the flanges are evenly arranged between the central
block and the side block .

10. The cutterhead for shaft boring of any one of Claims 1-9, wherein the muck discharge
mechanisms rotate as the cutterhead revolves, and muck is conveyed to the temporary

muck barrel during rotation.
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Fig. 1
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Fig. 2
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