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Description

Field of the Invention

[0001] The disclosure relates to a combined down-the-
hole hammer.

Background of the Invention

[0002] Generally, a drill bit is driven by a drill to drill
holes on the strata in foundation pile construction, steel
reinforcement cages are placed and concrete are filled
in the holes subsequently, and foundation piles are
formed after the concrete is hardened. However, the drill
can hardly drill holes when encountering hard strata, es-
pecially rocks and an impactor (also known as a down-
the-hole hammer) is needed for impact drilling. Because
of the capability of drilling efficiently in hard rocks, the
impactor is applied broadly to mining and basic construc-
tion of buildings.
[0003] The well-known impactor (published on pages
66 to 68 in the first chapter of China Mining Equipment
Manual-Volume One, for example) is also generally
called an integrated down-the-hole hammer in the indus-
try, consisting of a conic thread joint 61’, an impactor
main body 62’ including a piston, an impact drill bit 64’
provided with a hard alloy head 63’, and the diameter of
the impactor is generally equal to or smaller than
ϕ300mm, as shown in Fig. 16. During construction, the
down-the-hole hammer is connected with the power head
of the drill through a hollow drill rod. The power head
drives the down-the-hole hammer to rotate, compressed
air provided by an air compressor enters the impactor
main body through the drill rod to drive the piston to strike
the drill bit in a reciprocating manner frequently, and the
impact energy is transferred to the hard alloy head of the
drill bit to strike the rock in a reciprocating manner so as
to break the rock. The rock fragments are discharged
through an annular gap between the drill rod and the pore
wall along with the gas discharged by the down-the-hole
hammer to form a pile hole eventually.
[0004] The advantage is the highly-efficient drilling in
hard strata, especially rocks. With the development of
the foundation pile construction industry, however, the
integrated down-the-hole hammer has the following
shortages when the demands for drilling large-diameter
foundation piles (ϕ500 to ϕ800 and diameters larger than
ϕ1000) are increased:

1. large-diameter integrated down-the-hole ham-
mers, which have high processing technological re-
quirements and easily-caused quality problems, are
hard to manufacture, and the manufacturing cost is
relatively high;
2. because of the large size, the heavy weight and
inconvenient maintenance and repair, the whole in-
tegrated down-the-hole hammer needs to be disas-
sembled and repaired once a certain alloy head on

the drill is damaged during working, thus prolonging
the construction period and resulting in relatively
high cost;
3. because of the large diameter, the heavy weight
and the connection method using the conic thread
joint, the integrated down-the-hole hammer, which
needs to be rotated integrally and tightened by a very
large torque to reach the required tightness, is in-
stalled and disassembled on site inconveniently.

[0005] To solve the above shortages of the large-di-
ameter integrated down-the-hole hammers, an American
patent US 4429439 publishes another cluster down-the-
hole hammer. As shown in Fig. 17, a large-diameter
down-the-hole hammer consisting of 5 small-diameter
impactors clustered by frames is connected with a drill
rod and a gas inlet passage via conic thread joints and
distributes compressed air to each small impactors via a
transverse gas passage to drive the impactors to perform
impact drilling.
[0006] However, the cluster down-the-hole hammer
has the following disadvantages:

1. the corners for the compressed air to enter the
impactors via the transverse gas passage are almost
rectangular, which results in great pressure loss and
low efficiency;
2. according to the arrangement of the small-diam-
eter impactors, the drilling area covered by the cen-
tral impactor is different from those of the surround-
ing impactors in the same rotating conditions, and
the impacting frequency of the central impactor (act-
ing) should be different. However, the gas pressure
which is the same in the gas passage and the flow
which is uniformly distributed cannot be regulated,
thus the energy cannot be utilized efficiently and the
efficiency is low;
3. when the cluster down-the-hole hammer rotates
to drill, the peripheral speed at the outer sides of the
impact drill bits on the peripherally-arranged small-
diameter impactors is different from that at the inner
sides, thus resulting in different acting and different
abrasion at the hard alloy heads distributed on the
impact drill bits. The hard alloy heads at the outer
sides are abraded more rapidly than those at the
inner sides, thus resulting in working unbalance and
relatively short service life of the whole cluster down-
the-hole hammer;
4. similarly, because the cluster down-the-hole ham-
mer has a large diameter with heavy weight, the clus-
ter down-the-hole hammer which needs to be rotated
integrally and tightened by a very large torque to
reach the required tightness, is installed and disas-
sembled on site inconveniently;
5. when the outer sides of the impact drill bits are
abraded, all the peripherally-arranged small-diame-
ter impactors need to be disassembled, rotated for
180 degrees and then reinstalled. By doing so, al-
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though the problem of unbalanced abrasion can be
solved, the onsite installation and disassembly are
inconvenient and the construction progress will be
influenced.

[0007] A further document DE 30 24218 A1 is known,
disclosing a percussive drilling equipment, the drilling
equipment discloses a first drilling linkage, a hammer,
low-voltage hammers and a low-floor hammer. The the
hammer is driven to rotate by a drive motor. The low-
voltage hammers rotate and drive the impact drill bit to
rotate through a spline.

Summary of the Invention

[0008] The disclosure aims at providing a combined
down-the-hole hammer to solve at least one of the above
problems in the prior art.
[0009] The disclosure provides a combined down-the-
hole hammer, comprising a coupler configured to con-
nect with a drill rod and internally provided with a first gas
passage; a bracket; and a plurality of impactors installed
on the bracket, each of which is provided with a second
gas passage and the impact drill bit of each of the im-
pactors can rotate around the axis per se. A gas distrib-
utor is provided between the coupler and the bracket.
The gas distributor is provided with a gas collection cham-
ber communicated with the fist gas passage and a plu-
rality of gas-distributing paths communicating the gas
collection chamber with the second gas passage of each
of the impactors.
[0010] Further, the impactor comprises: an impactor
main body installed in the interior of the bracket, the im-
pactor main body is internally provided with a piston cav-
ity for installing an impact piston; and the impact drill bit
installed at the lower end of the piston cavity, the impact
drill bit is matched with the impactor main body and is
movable axially and rotatable circumferentially.
[0011] Further, the impact drill bit comprises an impact
head and a guiding axis connected with each other; the
upper portion of the guiding axis is provided with a limiting
concave portion extending axially; a limiting ring is
sleeved around the limiting concave portion; the guiding
axis is inserted into the piston cavity and the limiting ring
is limited by a locating platform provided on the inner wall
of the piston cavity and a guiding sleeve installed at the
lower port of the piston cavity; the guiding sleeve is
sleeved on the guiding axis.
[0012] Further, the axis of at least one second gas pas-
sage of the impactors is parallel to the axis of the first
gas passage; among the gas-distributing paths, the axis
of the gas-distributing path which communicates at least
one second gas passage and the gas collection chamber
is a curve in smooth transition.
[0013] Further, a gas flow regulator is provided on at
least one of the gas-distributing paths.
[0014] Further, each of the gas-distributing paths is re-
spectively connected with the top of the corresponding

second gas passage through a convergent transition gas
hole, and the gas flow distributor is a damper regulating
ring provided at each transition gas hole.
[0015] Further, the coupler comprises a columnar con-
nector which forms the first gas passage. The drill rod is
provided with an installation hole matched with the co-
lumnar connector. The columnar connector and the drill
rod are connected by a pin shaft running therebetween.
A sealing structure is provided between the columnar
connector and the installation hole.
[0016] Further, there are at least two pin shafts being
provided; a rotation stopping platform surface is formed
on the outer side wall of the columnar connector and the
columnar connector is provided with a first cavity extend-
ing horizontally on the outer side wall thereof; the drill rod
is provided with a second cavity extending horizontally
and intersected with the installation hole. The pin shafts
are installed in the second cavity and pass through the
first cavity.
[0017] Further, the bracket comprises a cylindrical
shell, an upper board connected to the upper portion of
the cylindrical shell, and a bottom board connected to
the lower portion of the cylindrical shell. Both the upper
board and the bottom board are provided with a locating
hole for installing each of the impactors; the impactor is
provided with a columnar joint at its upper end and the
columnar joint is provided with an inner hole forming a
portion of the second gas passage. The inner hole is
connected with the gas-distributing path. The columnar
joint is provided with a locating circular groove at the pe-
riphery thereof. The columnar joint runs through a locat-
ing hole of the upper board and is located by a locating
ring sleeved on the locating circular groove.
[0018] Further, the locating circular ring is locating ring
opened oppositely, and the locating ring is sleeved with
limiting sleeves, the upperside of the imiting sleeves (62)
is limited by a retainer ring and a snap spring.
[0019] Further, the columnar joint is provided periph-
erally with a seal groove located above the locating cir-
cular groove.
[0020] Further, each of the impactors is matched with
the bottom board through a key groove and a connecting
key; a dustproof sealing structure is provided between
the bottom board and the impactor; the upper port of the
cylindrical shell is hermetically matched with the lower
end face of the gas distributor, and a transition plate with
a hole is provided between the lower end face of the gas
distributor and the upper board.
[0021] The combined down-the-hole hammer applying
the technical solution above and the construction method
thereof have the following positive effect and advantag-
es:

1. the combined down-the-hole hammer consisting
of several small-diameter impactors is rational in
structure, manufactured with simple processes and
low cost, and easy to maintain;
2. when the combined down-the-hole hammer is
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driven by the power head to rotate and drill, the im-
pact drill bit of each of the impactors can also rotate
around the axis per se while revolving with the im-
pactor, so that the hard alloy head on the impact drill
bit is abraded uniformly. Therefore, the working ef-
ficiency can be improved and the service life can be
prolonged;
3. among the plurality of gas-distributing paths, the
axis of the gas-distributing path which communi-
cates at least one of the second gas passages and
the gas collection chamber is a curve in smooth tran-
sition so that the compressed air transmitted to the
second gas passage of each of the impactors on the
periphery has little loss and high efficiency;
4. the gas flow regulator in the gas collection cham-
ber of the combined down-the-hole hammer can be
regulated to a set value according to the output ro-
tating speed of the power head of the drill and the
parameters of the gas supply system of the drill so
that flows entering the impactors can be distributed
reasonably, thus utilizing the energy efficiently and
improving the drilling efficiency;
5. the combined down-the-hole hammer and the drill
rod are connected by a columnar connector and fix-
edly spliced by pin shafts and sealing rings, which
facilitates installation and disassembly and improves
the gas passage seal reliability.

Brief Description of the Drawings

[0022] Drawings, which form a part of the description
and are provided for further understanding of the present
invention, show the preferred embodiments of the
present invention, and explain the principle of the present
invention together with the description. In the drawings:

Fig. 1 exemplarily shows a structure viewed from the
front of the first embodiment of the disclosure;
Fig. 2 exemplarily shows a section structure viewed
from the front of the first embodiment of the disclo-
sure;
Fig. 3 exemplarily shows a structure viewed from
above of the first embodiment of the disclosure;
Fig. 4 exemplarily shows a structure viewed from
bottom of the first embodiment of the disclosure;
Fig. 5 exemplarily shows a connecting structure of
the first embodiment of the disclosure and a drill rod;
Fig. 6 exemplarily shows a connecting structure of
the first embodiment of the disclosure and a screw
drill rod;
Fig. 7 exemplarily shows a section structure viewed
from the front of the second embodiment of the dis-
closure;
Fig. 8 exemplarily shows a structure viewed from
bottom of the second embodiment of the disclosure;
Fig. 9 exemplarily shows an impactor viewed from
the front of the second embodiment of the disclosure;
Fig. 10 to Fig. 15 exemplarily show the working flow-

charts of a combined down-the-hole hammer ac-
cording to the disclosure;
Fig. 16 shows a structure of a down-the-hole ham-
mer in the prior art; and
Fig. 17 shows a structure of a combined down-the-
hole hammer viewed from the front and viewed in
the G direction in the prior art.

Detailed Description of the Embodiments

[0023] The embodiments of the present invention will
be described in detail below with reference to drawings,
however the present invention may be implemented by
various different ways defined and covered by the claims.
In the drawings, identical components are indicated by
identical reference number.
[0024] Fig. 1 to Fig. 6 illustrate the first preferred em-
bodiment of a combined down-the-hole hammer accord-
ing to the disclosure.
[0025] As shown in Fig. 1, the combined down-the-hole
hammer comprises a coupler 1, a gas distributor 2, a
bracket 3 and impactors 4. In combination and with ref-
erence to Fig. 2, the coupler 1 is used to connect with a
drill rod 5 and is internally provided with a first gas pas-
sage 10. The first gas passage 10 is connected with a
gas passage of the drill rod 5. The gas distributor 2 is
provided between the coupler 1 and the bracket 3. Plu-
rality of impactors 4 are installed on the bracket 3 and
each of the impactors 4 is individually provided with a
second gas passage 40. The impactor 4 comprises an
impactor main body 42 and an impact drill bit 45. The
impact drill bit 45 is provided with a hard alloy head 44.
It can be seen from the figure that the gas distributor 2
comprises a gas collection chamber 21 communicated
with the fist gas passage 10 and several gas-distributing
paths 22 communicating the gas collection chamber 21
with the second gas passage 40 of each of the impactors
4. The coupler 1, the gas distributor 2 and the bracket 3
may be connected by the following method. The lower
end of the coupler 1 is provided with a first flange plate
12 which is connected with the upper end of the gas dis-
tributor 2 through a bolt 27 or a screw. The lower end of
the gas distributor 2 is provided with a second flange
plate 24, and the second flange plate 24 is connected
with the upper end of the bracket 3 via a bolt 37 or a
screw. In order to ensure the gas passage tightness, a
sealing ring 25 is installed between the coupler 1 and the
gas distributor 2.
[0026] It can be easily seen from Fig. 2 that in the
present embodiment, there are 5 impactors 4, one of
which is provided in the center and the other four are
arranged around the central impactor uniformly in an an-
nular manner. The second gas passage of the central
impactor 4 is overlapped with the axis of the first gas
passage 10, and the axes of the second gas passages
of the other impactors 4 are parallel to the axis of the first
gas passage 10. The gas-distributing path communicat-
ing the second gas passage in the center and the collec-
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tion chamber 21 is a through structure and the axis of
the gas-distributing path 22 connecting the four periph-
eral second gas passages and the collection chamber
21 is a curve in smooth transition, i.e. a large curvature
gas passage structure, thus efficiently reducing the loss
caused during the process in which the compressed air
is divided to the four peripheral second gas passages
and solving the problem of great pressure loss and low
efficiency caused by an almost-rectangular corner of a
transverse gas passage and the gas passage of each
peripheral impactor when a cluster down-the-hole ham-
mer in the prior art divides flows to peripheral impactors
and compressed air enters the gas passage of each of
the impactors via the transverse gas passage. Therefore,
the pressure loss of the compressed air transmitted to
the second gas passage of each peripheral impactor is
little and the construction efficiency of the down-the-hole
hammer is improved.
[0027] It can be also seen from Fig. 2 that the central
gas-distributing path 22 is further provided with a gas
flow regulator 26 capable of controlling and regulating
the gas supply parameters (including the gas pressure
and the gas flow) of the central impactor to effectively
improve the utilization efficiency of the compressed air
and save the energy.
[0028] With reference to Fig. 1, Fig. 2 and Fig. 3, the
coupler 1 further comprises a columnar connector 11
forming the first gas passage. An installation hole 51
matched with the columnar connector is provided on the
drill rod 5. The columnar connector 11 and the drill rod 5
are connected by a pin shaft 13 running therebetween.
A sealing structure 14 is provided between the columnar
connector 11 and the installation hole 51 so as to install
and disassemble the combined down-the-hole hammer
and the drill rod 5 conveniently and seal the gas passages
reliably, thus overcoming the problems in the prior art
that the whole down-the-hole hammer which is connect-
ed with the drill rod 5 by a conic thread joint needs to be
rotated during the connection and tightened by a very
large torque to ensure the tightness between the down-
the-hole hammer and the drill rod, and that the onsite
installation and disassembly are inconvenient etc. Pref-
erably, the sealing structure 14 is a sealing ring provided
at the upper end of the columnar connector 11 and the
edge of the upper end of the columnar connector 11 is a
chamfered structure so that the gas passage sealing ef-
fect is better and the cost is relatively low.
[0029] Preferably, there are at least two pin shafts 13.
In the present embodiment, there are two pin shafts 13
provided symmetrically on the same horizontal plane.
Preferably, the cross section of the columnar connector
11 is a regular hexagon. Correspondingly, the installation
hole 51 is an internal hexagonal hole. A rotation-stopping
platform surface for preventing the columnar connector
from rotating relative to the drill rod 5 is formed on each
side surface of the columnar connector 11. The outer
side wall of the columnar connector 11 is provided with
a first cavity extending horizontally. The drill rod 5 is pro-

vided with a second cavity extending horizontally and
intersected with the installation hole 51. The pin shafts
13 are installed in the second cavity and run through the
first cavity to connect the columnar connector 11 and the
drill rod 5 and facilitate machining of the installation hole
of the pin shafts 13.
[0030] Preferably, it can be also seen from Fig. 2 that
the bracket 3 comprises a cylindrical shell 36, an upper
board 35 connected to the upper portion of the cylindrical
shell 36 and a bottom board 34 connected to the lower
portion of the cylindrical shell 36. Both the upper board
35 and the bottom board 34 are provided with a locating
hole for installing each of the impactors 4. The upper end
of the impactor 4 (i.e. the upper end of the impactor main
body 42) is provided with a columnar joint 41 and the
columnar joint 41 is provided with an inner hole forming
a portion of the second gas passage. The inner hole is
connected with the gas-distributing path 22. The colum-
nar joint 41 is provided peripherally with a locating circular
groove. The columnar joint 41 runs through a locating
hole 35 of the upper board and is located by a locating
ring 61 sleeved on the locating circular groove. To ensure
the gas tightness of the gas passage, the end of the co-
lumnar joint 41 is installed with a sealing ring 9.
[0031] Preferably, the upper port of the cylindrical shell
36 is hermetically matched with the lower end face of the
gas distributor 2, and a transition plate 31 with a hole is
provided between the lower end face of the gas distributor
2 and the upper board 35. The locating ring 61 is located
in the hole on the transition plate 31 to enhance the struc-
tural stability of the combined down-the-hole hammer.
Preferably, each of the impactors 4 is matched with the
bottom board 34 through a key groove 32 and a connect-
ing key 43. Preferably, a dustproof sealing structure 33
is provided between the bottom board 34 and the impac-
tor 4. The dustproof sealing structure 33 is a dustproof
ring extending into the locating hole of the bottom board
34, for example.
[0032] Fig. 7 to Fig. 9 show the second preferred em-
bodiment of the disclosure. The difference between the
second preferred embodiment and the first preferred em-
bodiment above is that there are six impactors 4. The
axiss of the second gas passages 40 of the six impactors
4 are all parallel with the first gas passage 10. The gas-
distributing path 22 connecting the collection chamber
21 with the second gas passage 40 of each of the im-
pactors is a large curvature gas passage structure.
[0033] Preferably, as shown in Fig. 7, each gas-distrib-
uting path 22 is respectively connected with the top of
the corresponding second gas passage 40 through a
convergent transition gas hole 20, and the gas flow dis-
tributor 26 is a damper regulating ring provided at each
transition gas hole 20. During actual application, damper
regulating rings of different specifications can be selected
as the gas flow distributor 26 of each corresponding gas-
distributing path 22 according to the working pressure of
each of the impactors 4 to distribute gas flows reasona-
bly, utilize the energy efficiently and further improve the
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drilling efficiency.
[0034] With reference to Fig. 9, the impactor 4 com-
prises an impactor main body 42 and the impact drill bit
45. The impactor main body 42 is installed in the bracket
3 and the impactor main body 42 is internally provided
with a piston cavity for installing an impact piston 410.
The impact drill bit 45 is installed in the piston cavity from
the lower end, and the impact drill bit 45 and the impactor
main body 42 can be matched in an axial moving manner
or a circumferential rotating manner. In this way, when
the power head drives the combined down-the-hole ham-
mer to drill, the impact drill bit 45 of each of the impactors
4 can rotate around the axis per se while revolving with
the impactor so that the hard alloy head 44 on the impact
drill bit 45 is abraded uniformly to improve the working
efficiency and prolong the service life.
[0035] Specifically, the impact drill bit 45 comprises an
impact head 451 a guiding axis 49 connected with each
other. The hard alloy head 44 is installed on the impact
head 451. The upper portion of the guiding axis 49 is
provided with a limiting concave portion 401 extending
axially. A limiting ring 48 is sleeved on the limiting con-
cave portion 401. The guiding axis 49 is inserted into the
piston cavity from the lower end and the limiting ring 48
is limited by a locating platform provided on the inner wall
of the piston cavity and a guiding sleeve 47 installed at
the lower port of the piston cavity. The guiding sleeve 47
is sleeved on the guiding axis 49. Preferably, the limiting
ring 48 comprises limiting rings opened oppositely.
[0036] Preferably, in the present embodiment, the lo-
cating ring 61 installed in the locating circular groove 411
of the columnar joint 41 is locating ring opened opposite-
ly. Limiting sleeves 62 are further sleeved out of the lim-
iting rings 61 and the upperside of the limiting sleeves
62 are limited by a retainer ring 63 and a snap spring 64.
Preferably, the columnar joint 41 is provided peripherally
with a seal groove 412 and the seal groove 412 is located
above the locating circular groove 410 to ensure that gas
passage tightness.
[0037] A construction method of a combined down-the-
hole hammer according to the disclosure will be illustrat-
ed below in combination with Fig. 10 to Fig. 15.

1. a drill provided with a power head 7, a gas supply
system 8 and a drill rod 5 travels to a construction
position, and the combined down-the-hole hammer
100 and the drill rod 5 are spliced fixedly and kept
sealed by two pin shafts 13 and a sealing ring 14
(see Fig. 10);
2. the power head 7 of the drill is started to drive the
drill rod 5 and the combined down-the-hole hammer
100 to rotate clockwise. After the hole positions are
aligned, the gas supply system 8 is started to provide
compressed air to drive each of the impactors 4 of
the combined down-the-hole hammer 100 to act; the
drill rod 7 descends to drive the combined down-the-
hole hammer 100 to rotate while performing impact
drilling downwards frequently. The impact drill bit 45

of each of the impactors 4 can rotate per se while
performing revolution and the fragments are dis-
charged via an annular gap between the drill rod 5
and the hole wall onto the ground with the discharge
flows of the impactor 4 (see Fig. 11);
3. a predetermined depth is drilled and the fragments
are completely discharged (see Fig. 12);
4. the power head 7 is lifted and the combined down-
the-hole hammer 100 is lifted to the ground thereup-
on (see Fig. 13);
5. the drill moves aside, and a steel reinforcement
cage is put into the hole which is filled with concrete
which is set after a period time to form an under-
ground foundation pile (see Fig. 14 and Fig. 15);
6. the drill travels to the next construction position
and the aforementioned steps are repeated (see Fig.
15).

[0038] With reference to Fig. 5 and Fig. 6, besides the
hollow columnar drill rod 5, a hollow screw drill rod 5 can
be also used in Step 1.
[0039] In Step 2, before fixedly splicing the combined
down-the-hole hammer 100 and the columnar drill rod 5
by two pin shafts 13 and a sealing ring 14, a gas flow
regulator 26 in a gas collection chamber 21 of the com-
bined down-the-hole hammer 100 can be regulated to a
set value according to the output rotating speed of the
power head 7 of the drill and the parameters of the gas
supply system 8 of the drill so that flows can be distributed
reasonably, thus utilizing the energy efficiently and im-
proving the drilling efficiency.
[0040] It is proven by tests that the combined down-
the-hole hammer according to the disclosure is matched
with a screw drill rod so as to achieve better discharge
effect, higher construction efficiency and higher econom-
ical efficiency, and drill deeper holes in the condition of
the same gas supply amount. The combined down-the-
hole hammer is especially applicable to hard strata, es-
pecially rocks to construct large-diameter (ϕ500 to ϕ800
and diameters larger than ϕ1000) foundation piles effi-
ciently.
[0041] To sum up, the disclosure provides a combined
down-the-hole hammer with low cost, rational structure,
easy maintenance, convenient installation and disas-
sembly, reliable seal, efficient energy utilization and high
drilling efficiency.
[0042] Above contents only describe the preferred em-
bodiments of the present invention and are not intended
to limit the present invention; for one skilled in the art,
the present invention may have various modifications
and changes included within the protection scope of the
claims.

Claims

1. A combined down-the-hole hammer, characterized
in that, the hammer comprises:
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a coupler (1) connected with a drill rod (5) and
internally provided with a first gas passage (10);
a bracket (3);
a plurality of impactors (4) installed on the brack-
et (3), each of the impactors (4) being provided
with a second gas passage (40); when the com-
bined down-the-hole hammer being driven by
the power head to rotate and drill, an impact drill
bit (45) of each of the impactors (4) being rotat-
able around its axis;
a gas distributor (2) which is provided between
the coupler (1) and the bracket (3); the gas dis-
tributor (2) is provided with a gas collection
chamber (21) communicated with the fist gas
passage (10) and a plurality of gas-distributing
paths (22) communicating the gas collection
chamber (21) with the second gas passage (40)
of each of the impactors (4);
the coupler (1) comprises a columnar connector
(11) which forms the first gas passage; the drill
rod (5) is provided with an installation hole (51)
matched with the columnar connector; the co-
lumnar connector (11) and the drill rod (5) are
connected by a pin shaft (13) running therebe-
tween; a sealing structure (14) is provided be-
tween the columnar connector (11) and the in-
stallation hole (51);
each impactor (4) comprises: an impactor main
body (42) installed in the interior of the bracket
(3), the impactor main body (42) being internally
provided with a piston cavity for installing an im-
pact piston (410); and an impact drill bit (45) in-
stalled at the lower end of the piston cavity, the
impact drill bit (45) being matched with the im-
pactor main body (42) and being movable axially
and rotatable circumferentially;
the impact drill bit (45) comprises an impact
head (451) and a guiding axis (49) connected
with each other;
the upper portion of the guiding axis (49) is pro-
vided with a limiting concave portion (401) ex-
tending axially; a limiting ring (48) is sleeved
around the limiting concave portion (401);
the guiding axis (49) is inserted into the piston
cavity and the limiting ring (48) is limited by a
locating platform provided on the inner wall of
the piston cavity and a guiding sleeve (47) in-
stalled at the lower port of the piston cavity;
the guiding sleeve (47) is sleeved on the guiding
axis (49).

2. The combined down-the-hole hammer according to
claim 1, characterized in that,
the axis of at least one second gas passage (40) of
the impactors (4) is parallel to the axis of the first gas
passage (10); among the gas-distributing paths (22),
the axis of the gas-distributing path which commu-
nicates at least one second gas passage and the

gas collection chamber is a curve in smooth transi-
tion.

3. The combined down-the-hole hammer according to
claim 1, characterized in that a gas flow regulator
(26) is provided on at least one of the gas-distributing
paths (22).

4. The combined down-the-hole hammer according to
claim 3, characterized in that each of the gas-dis-
tributing paths (22) is respectively connected with
the top of the corresponding second gas passage
(40) through a convergent transition gas hole (20),
and the gas flow distributor (26) is a damper regu-
lating ring provided at the transition gas hole (20).

5. The combined down-the-hole hammer according to
claim 1, characterized in that,
there are at least two pin shafts (13) being provided;
a rotation stopping platform surface is formed on the
outer side wall of the columnar connector (11);
the columnar connector (11) is provided with a first
cavity extending horizontally on the outer side wall
thereof; the drill rod (5) is provided with a second
cavity extending horizontally and intersected with the
installation hole (51); the pin shafts (13) are installed
in the second cavity and pass through the first cavity.

6. The combined down-the-hole hammer according to
claim 1, characterized in that,
the bracket (3) comprises a cylindrical shell (36), an
upper board (35) connected to the upper portion of
the cylindrical shell (36), and a bottom board (34)
connected to the lower portion of the cylindrical shell
(36); both the upper board (35) and the bottom board
(34) are provided with a locating hole for installing
each of the impactors (4);
each impactor (4) is provided with a columnar joint
(41) at its upper end and the columnar joint (41) is
provided with an inner hole forming a portion of the
second gas passage; the inner hole is connected
with the gas-distributing path (22); the columnar joint
(41) is provided with a locating circular groove (411)
at the periphery thereof; the columnar joint (41) runs
through a locating hole of the upper board (35) and
is located by a locating ring (61) sleeved on the lo-
cating circular groove (411).

7. The combined down-the-hole hammer according to
claim 6, characterized in that the locating ring (61)
is locating ring opened oppositely, and the locating
ring (61) is sleeved with limiting sleeves (62), the
upper side of the limiting sleeves (62) is limited by a
retainer ring (63) and a snap spring (64).

8. The combined down-the-hole hammer according to
claim 7, characterized in that the columnar joint
(41) is provided peripherally with a seal groove (412)
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and the seal groove (412) is located above the lo-
cating circular groove (410).

9. The combined down-the-hole hammer according to
claim 8, characterized in that,
each of the impactors (4) is matched with the bottom
board (34) through a key groove (32) and a connect-
ing key (43);
a dustproof sealing structure (33) is provided be-
tween the bottom board (34) and the impactor (4);
the upper port of the cylindrical shell (36) is hermet-
ically matched with the lower end face of the gas
distributor (2), and a transition plate (31) with a hole
is provided between the lower end face of the gas
distributor (2) and the upper board (35).

Patentansprüche

1. Kombinierter Imlochhammer, dadurch gekenn-
zeichnet, dass, der Hammer Folgendes umfasst:

einen Koppler (1), der mit einer Bohrstange (5)
verbunden ist und innen mit einem ersten Gas-
durchgang (10) versehen ist;
eine Halterung (3);
eine Mehrheit von Impaktoren (4), die auf der
Halterung (3) montiert sind, wobei jeder Impak-
tor (4) mit einem zweiten Gasdurchgang (40)
versehen ist; wobei, wenn der kombinierte Im-
lochhammer zur Drehung und Bohrung durch
den Antriebskopf angetrieben wird, ein Schlag-
bohrmeißel (45) von jedem der Impaktoren (4)
um seine Achse drehbar ist;
einen Gasverteiler (2), der zwischen dem Kopp-
ler (1) und der Halterung (3) vorgesehen ist; der
Gasverteiler (2) ist mit einer Gassammelkam-
mer (21), die mit dem ersten Gasdurchgang (10)
in Kommunikation steht, und einer Mehrheit von
Gasverteilungswegen (22), die die Gassammel-
kammer (21) mit dem zweiten Gasdurchgang
(40) jedes Impaktors (4) verbinden, versehen;
der Koppler (1) umfasst einen Säulenverbinder
(11), der den ersten Gasdurchgang bildet; die
Bohrstange (5) ist mit einem Installationsloch
(51) versehen, das mit dem Säulenverbinder zu-
sammenpasst; der Säulenverbinder (11) und
die Bohrstange (5) sind durch einen dazwischen
laufenden Stiftschaft (13) verbunden; eine Dich-
tungsstruktur (14) ist zwischen dem Säulenver-
binder (11) und dem Installationsloch (51) vor-
gesehen;
jeder Impaktor (4) umfasst: einen Impaktor-
hauptkörper (42), der im Inneren der Halterung
(3) installiert ist, wobei der Impaktorhauptkörper
(42) innen mit einem Kolbenhohlraum zum In-
stallieren eines Schlagkolbens (410) versehen
ist; und einen Schlagbohrmeißel (45), der am

unteren Ende des Kolbenhohlraums installiert
ist, wobei der Schlagbohrmeißel (45) mit dem
Impaktorhauptkörper (42) zusammenpasst und
umlaufend axial und drehbar beweglich ist;
der Schlagbohrmeißel (45) umfasst einen
Schlagkopf (451) und eine Führungsachse (49),
die miteinander verbunden sind;
der obere Teil der Führungsachse (49) ist mit
einem konkaven Begrenzungsteil (401) verse-
hen, der sich axial erstreckt; ein Begrenzungs-
ring (48) umgibt den konkaven Begrenzungsteil
(401);
die Führungsachse (49) ist in den Kolbenhohl-
raum eingeführt und der Begrenzungsring (48)
ist durch eine Positionierungsplattform be-
grenzt, die an der Innenwand des Kolbenhohl-
raums vorgesehen ist und eine Führungshülse
(47) ist am unteren Eingang des Kolbenhohl-
raums installiert;
die Führungshülse (47) ist umgebend auf die
Führungsachse (49) aufgesetzt.

2. Kombinierter Imlochhammer nach Anspruch 1, da-
durch gekennzeichnet, dass
die Achse mindestens eines zweiten Gasdurch-
gangs (40) der Impaktoren (4) zur Achse des ersten
Gasdurchgangs (10) parallel ist; unter den Gasver-
teilungswegen (22), der Achse des Gasverteilungs-
wegs, der mit mindestens einem zweiten Gasdurch-
gang in Kommunikation steht, und der Gassammel-
kammer ist eine Kurve in fließendem Übergang.

3. Kombinierter Imlochhammer nach Anspruch 1, da-
durch gekennzeichnet, dass ein Gasdurchfluss-
regler (26) auf mindestens einem der Gasvertei-
lungswege (22) vorgesehen ist.

4. Kombinierter Imlochhammer nach Anspruch 3, da-
durch gekennzeichnet, dass jeder der Gasvertei-
lungswege (22) jeweils mit dem oberen Ende des
entsprechenden zweiten Gasdurchgangs (40) durch
ein konvergierendes Übergangsgasloch (20) ver-
bunden ist, und der Gasdurchflussverteiler (26) ein
Dämpferregelring ist, der am Übergangsgasloch
(20) vorgesehen ist.

5. Kombinierter Imlochhammer nach Anspruch 1, da-
durch gekennzeichnet, dass
mindestens zwei Stiftschäfte (13) vorgesehen sind;
eine drehungsanhaltende Plattformsoberfläche an
der äußeren Seitenwand des Säulenverbinders (11)
gebildet ist;
der Säulenverbinder (11) mit einem ersten Hohlraum
versehen ist, der sich horizontal auf der äußeren Sei-
tenwand davon erstreckt; die Bohrstange (5) mit ei-
nem zweiten Hohlraum versehen ist, der sich hori-
zontal erstreckt und das Installationsloch (51) kreuzt;
die Stiftschäfte (13) im zweiten Hohlraum installiert
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sind und durch den ersten Hohlraum durchgehen.

6. Kombinierter Imlochhammer nach Anspruch 1, da-
durch gekennzeichnet, dass
die Halterung (3) eine zylindrische Schale (36), eine
obere Platte (35), die mit dem oberen Teil der zylin-
drischen Schale (36) verbunden ist, und eine untere
Platte (34), die mit dem unteren Teil der zylindri-
schen Schale (36) verbunden ist, umfasst; wobei so-
wohl die obere Platte (35) als auch die untere Platte
(34) mit einem Positionierungsloch zur Installation
jedes der Impaktoren (4) versehen sind;
jeder Impaktor (4) mit einem Säulengelenk (41) am
oberen Ende versehen ist und das Säulengelenk
(41) mit einem inneren Loch versehen ist, das ein
Teil des zweiten Gasdurchgangs bildet; wobei das
innere Loch mit dem Gasverteilungsweg (22) ver-
bunden ist; das Säulengelenk (41) mit einer kreis-
förmigen Positionierungsnut (411) am Umfang da-
von verbunden ist; das Säulengelenk (41) durch ein
Positionierungsloch der oberen Platte (35) läuft und
an einem Positionierungsring (61) angeordnet ist,
der umgebend auf die kreisförmige Positionierungs-
nut (411) aufgesetzt ist.

7. Kombinierter Imlochhammer nach Anspruch 6, da-
durch gekennzeichnet, dass der Positionierungs-
ring (61) ein Positionierungsring ist, der entgegen-
gesetzt offen ist, und der Positionierungsring (61)
von Begrenzungshülsen (62) umgeben ist, wobei die
obere Seite der Begrenzungshülsen (62) durch ei-
nen Haltering (63) und eine Schnappfeder (64) be-
grenzt ist.

8. Kombinierter Imlochhammer nach Anspruch 7, da-
durch gekennzeichnet, dass das Säulengelenk
(41) peripher mit einer Dichtungsnut (412) versehen
ist und die Dichtungsnut (412) oberhalb der kreisför-
migen Positionierungsnut (410) angeordnet ist.

9. Kombinierter Imlochhammer nach Anspruch 8, da-
durch gekennzeichnet, dass
jeder der Impaktoren (4) mit der unteren Platte (34)
durch eine Passfedernut (32) und eine Verbindungs-
passfeder (43) zusammenpasst;
eine staubdichte Dichtungsstruktur (33) zwischen
der unteren Platte (34) und dem Impaktor (4) vorge-
sehen ist;
der obere Eingang der zylindrischen Schale (36) mit
der unteren Endfläche des Gasverteilers (2) herme-
tisch zusammenpasst, und eine Übergangsplatte
(31) mit einem Loch zwischen der unteren Endfläche
des Gasverteilers (2) und der oberen Platte (35) vor-
gesehen ist.

Revendications

1. Marteau combiné de fond de trou caractérisé en ce
que le marteau comprend :

un coupleur (1) raccordé à une tige de forage
(5) et pourvu intérieurement d’un premier pas-
sage de gaz (10) ;
un support (3) ;
une pluralité d’impacteurs (4) installés sur le
support (3), chacun des impacteurs (4) étant
pourvu d’un deuxième passage de gaz (40) ;
lorsque le marteau combiné fond de trou est en-
traîné par la tête de puissance pour sa rotation
et son forage, un trépan à percussion (45) de
chacun des impacteurs (4) pouvant tourner
autour de son axe ;
un distributeur de gaz (2) qui est prévu entre le
coupleur (1) et le support (3) ; le distributeur de
gaz (2) étant pourvu d’une chambre de collecte
de gaz (21) communiquant avec le premier pas-
sage de gaz (10) et d’une pluralité de chemins
de distribution de gaz (22) faisant communiquer
la chambre de collecte de gaz (21) avec le
deuxième passage de gaz (40) de chacun des
impacteurs (4) ;
le coupleur (1) comprend un connecteur en co-
lonne (11) qui forme le premier passage de gaz ;
la tige de forage (5) est munie d’un trou d’instal-
lation (51) adapté au connecteur en colonne ; le
connecteur en colonne (11) et la tige de forage
(5) sont reliés par un arbre à broches (13) s’éten-
dant entre eux ; une structure d’étanchéité (14)
est prévue entre le connecteur en colonne (11)
et le trou d’installation (51) ;
chaque impacteur (4) comprend : un corps prin-
cipal d’impacteur (42) installé à l’intérieur du
support (3), le corps principal d’impacteur (42)
étant pourvu intérieurement d’une cavité de pis-
ton pour l’installation d’un piston à percussion
(410) ; et un trépan à percussion (45) installé à
l’extrémité inférieure de la cavité de piston, le
trépan à percussion (45) étant adapté au corps
principal d’impacteur (42) et pouvant être dépla-
cé axialement et rotatif dans le sens de la
circonférence ;
le trépan à percussion (45) comprend une tête
à percussion (451) et un axe de guidage (49)
reliés l’un à l’autre ;
la partie supérieure de l’axe de guidage (49) est
munie d’une partie concave limitante (401)
s’étendant axialement ; un anneau limiteur (48)
est manchonné autour de la partie concave li-
mitante (401) ;
l’axe de guidage (49) est inséré dans la cavité
de piston et l’anneau limiteur (48) est limité par
une plate-forme de positionnement prévue sur
la paroi interne de la cavité de piston et par un
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manchon de guidage (47) installé à l’orifice in-
férieur de la cavité de piston ;
le manchon de guidage (47) est manchonné sur
l’axe de guidage (49).

2. Marteau combiné de fond de trou selon la revendi-
cation 1, caractérisé en ce que l’axe d’au moins un
deuxième passage de gaz (40) des impacteurs (4)
est parallèle à l’axe du premier passage de gaz (10) ;
parmi les chemins de distribution de gaz (22), l’axe
du chemin de distribution de gaz qui fait communi-
quer au moins un deuxième passage de gaz et la
chambre de collecte de gaz est une courbe en tran-
sition lisse.

3. Marteau combiné de fond de trou selon la revendi-
cation 1, caractérisé en ce qu’un régulateur de dé-
bit de gaz (26) est prévu sur au moins l’un des che-
mins de distribution de gaz (22).

4. Marteau combiné de fond de trou selon la revendi-
cation 3, caractérisé en ce que chacun des chemins
de distribution de gaz (22) est respectivement con-
necté au sommet du deuxième passage de gaz (40)
correspondant par l’intermédiaire d’un trou à gaz de
transition convergent (20), et le distributeur de flux
de gaz (26) est une bague de régulation d’amortis-
sement prévue au niveau du trou de gaz de transition
(20).

5. Marteau combiné de fond de trou selon la revendi-
cation 1, caractérisé en ce qu’au moins deux arbres
à broches (13) sont prévus ;
une surface de plate-forme d’arrêt en rotation est
formée sur la paroi latérale extérieure du connecteur
en colonne (11) ;
le connecteur en colonne (11) est pourvu d’une pre-
mière cavité s’étendant horizontalement sur sa paroi
latérale extérieure ; la tige de forage (5) est pourvue
d’une deuxième cavité s’étendant horizontalement
et intersectée avec le trou d’installation (51) ; les ar-
bres à broches (13) sont installés dans la deuxième
cavité et traversent la première cavité.

6. Marteau combiné de fond de trou selon la revendi-
cation 1, caractérisé en ce que le support (3) com-
prend une coque cylindrique (36), une plaque supé-
rieure (35) reliée à la partie supérieure de la coque
cylindrique (36) et une plaque inférieure (34) reliée
à la partie inférieure de la coque cylindrique (36) ; à
la fois la plaque supérieure (35) et la plaque inférieu-
re (34) sont pourvues d’un trou de positionnement
pour installer chacun des impacteurs (4) ;
chaque impacteur (4) est pourvu d’un joint en colon-
ne (41) à son extrémité supérieure, et le joint en co-
lonne (41) est pourvu d’un trou intérieur formant une
partie du deuxième passage de gaz ; le trou intérieur
est raccordé au chemin de distribution de gaz (22) ;

le joint en colonne (41) est pourvu d’une rainure cir-
culaire de positionnement (411) à sa périphérie ; le
joint en colonne (41) traverse un trou de positionne-
ment de la plaque supérieure (35) et est localisé par
une bague de positionnement (61) revêtue de man-
chon sur la rainure circulaire de positionnement
(411).

7. Marteau combiné de fond de trou selon la revendi-
cation 6, caractérisé en ce que la bague de posi-
tionnement (61) est ouverte de manière opposée, et
que la bague de positionnement (61) est munie de
manchons de limitation (62), la face supérieure des
manchons de limitation (62) est limitée par un an-
neau de retenue (63) et un ressort d’encliquetage
(64).

8. Marteau combiné de fond de trou selon la revendi-
cation 7, caractérisé en ce que le joint en colonne
(41) est muni à sa périphérie d’une rainure d’étan-
chéité (412) et que la rainure d’étanchéité (412) est
située au-dessus de la rainure circulaire de position-
nement (410).

9. Marteau combiné de fond de trou selon la revendi-
cation 8, caractérisé en ce que chacun des impac-
teurs (4) est adapté à la plaque inférieure (34) par
l’intermédiaire d’une rainure de clé (32) et d’une clé
de liaison (43) ;
une structure d’étanchéité anti-poussière (33) est
prévue entre la plaque inférieure (34) et l’impacteur
(4) ;
l’orifice supérieur de la coque cylindrique (36) est
ajusté de manière hermétique à la face d’extrémité
inférieure du distributeur de gaz (2), et une plaque
de transition (31) avec un trou est prévue entre la
face d’extrémité inférieure du distributeur de gaz (2)
et la plaque supérieure (35).
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