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[57] ABSTRACT

In an electro-pneumatic rock drill an axially extending
bore is formed within a cylinder contained within a
housing and the bore has a forward part which has a
smaller diameter than its rearward part. A piston is re-
ciprocably mounted in the rearward part and is spaced
from the rearward end of a percussion piston which ex-
tends into the forward part of the bore. In operation,
the piston transmits its reciprocating movement
through the medium of an air cushion to the percussion
piston which in turn drives a tool held in a holder adja-
cent the forward end of the bore. A seal is provided in
the forward part of the bore to prevent any passage of

* air rearwardly through the bore along the percussion

piston. Further, a space is provided at the forward end
of the percussion piston when it is in its rearward posi-
tion, into which filtered air is drawn and expelled for-
wardly through the tool holder when the percussion
piston transmits its energy to the tool so that dust-laden
air cannot enter into the bore within the rock drill.

6 Claims, 3 Drawing Figures
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I

SEAL ARRANGEMENT FOR AN
ELECTRO-PNEUMATIC ROCK DRILL

SUMMARY OF THE INVENTION

The present invention is directed to an electro-
pneumatic rock drill construction and, more particu-
larly, it is concerned with means for sealing the interior
of the rock drill so that it can be operated without any
problems being caused by dust-laden air entering its in-
terior. In this invention, the rock drill includes a per-
cussion piston sealed within a bore so that it can be
driven through the medium of an air cushion by a recip-
rocating piston spaced from the percussion piston. The
energy transmitted to the percussion piston is, in turn,
directed against a too! positioned within a holdeR, such
as a rock drilling tool.

Rock drills of the type mentioned above are exposed
to rock dust-laden air which can have a very deleteRi-
ous effect an the useful lifetime and the safe operation
of the drill. One of the articular problems experienced
in such apparatus is the provision of a seal in the vicin-
ity of the tool holder for preventing dust-laden air from
entering through the holder into the interior of the drill.

Rock drills of this type are known in which the tool
holder has a bore which opens directly into the bore
through the cylinder in which the percussion piston is
positioned. In such an arrangement, with every return
stroke of the percussion piston the dust-laden air from
about the drill is drawn into the tool holder and in turn
into the interior of the drill. Furthermore, foreign bod-
ies adhering to the tool shank present an additional
source of fouling for the pistons within the rock drill.

To avoid damage to the interior of a rock drill caused
by dust-laden air entering its cylinder, it has been
known to use an additional impact transmission mem-
ber arranged for axial displacement in the cylinder rela-
tive to a packing. In this arrangement, the impact en-
ergy is transmitted from the impact transmission mem-
ber to the percussion piston and, in turn, to the tool,

and the interior of the cylinder is closed against the.

entry of dust and the like which would cause it to be-
come fouled. However, the advantage of the seal pro-
vided by thiS arrangement is offset by the disadvantage
of the loss of impact energy, since an additional impact
transmission area is required and, as is known, at each
impact transmission point about 20 percent of the im-
pact energy is lost, that is it is transformed into heat.

Therefore, the primary object of the present inven-
tion is to provide a sealed percussion piston for a rock
drill which avoids the above-listed disadvantages.

In accordance with the present invention, the sealed
arrangement is afforded by providing an axially extend-
ing bore through a cylinder within the rock drill with
the bore having a larger diameter section in its rear part
as compared to a smaller diameter section in its for-
ward part. A reciprocating piston is positioned within
the rear part of the bore and is separated from the rear
end of a percussion piston by an air space which pro-
vides an air cushion during the operation of the rock
drill. A piston shank is provided on the percussion pis-
ton which extends forwardly into the forward part of
the bore and has a diameter similar to that of the for-
ward part of the bore and a seal member is provided in
the bore which seals the bore when the percussion pis-
ton is reciprocated within the cylinder.

In this arrangement, the interior of the cylinder, that
is the rearward part of its bore is sealed off from the
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2

entry of any dust-laden air regardless of the position of
the percussion piston within the bore. Further, the en-
ergy is transmitted from the reciprocating piston
through the percussion piston to the tool at the forward
end of the rock drill without any additional energy loss.

Preferably, the seal is provided within the reduced
diameter portion of the bore by means of an annular
packing fixed in relationship to the cylinder which pre-
vents the penetration of any foreign bodies from pass-
ing along the shank into the rearward part of the cylin-
der bore. Further, the seal provided about the percus-
sion cylinder serves to maintain the air cushion within
the rearward part of the bore between the rear end of
the percussion piston and the adjacent face of the re-
ciprocating piston.

The bore through the cylinder has a rearward section
with a larger diameter than its forward section. The
head of the percussion piston is guided within the rear-
ward section of the bore while its shank extending to-
ward the forward end of the drill extends through the
forward section of the bore so that the percussion pis-
ton is guided in both sections of the bore and especially
good sliding properties are provided.

Another characteristic of the invention is the ar-
rangement of the rock drili housing adjacent the impact
zone between the percussion piston and the tool within
the tool holder. Apertures are provided through the
housing in communication with the impact zone so
that, due to the suction effected by the return stroke of
the percussion piston, external air is drawn into the im-
pact zone. Valves are provided in the path of the exter-
nal air which close the passage into the impact zone
during the forward or drive stroke of the percussion
piston. As a result, a positive pressure relative to the at-
mosphere about the rock drill is provided and the ex-
ternal air drawn into the impact zone is expelled during
the forward stroke of the percussion piston and directs
the air through the clearance between the tool shank
and the tool holder toward the forward end of the rock
drill. Due to the positive displacement of the air from
the impact zone outwardly any passage or rock dust-
laden air into the impact zone is prevented. Further-
more, the passage of air from the impact zone avoids
any excessive heating of the impact transmission sur-
faces which would be disadvantageous to the operation
of the drill.

To assure that rock dust or other foreign bodies are
not drawn into the impact zone through the aperture
provided in the housing, filters are located in the path
of the air being drawn into the impact zone so that any
deleterious material can be removed.

The various features of novelty which characterize
the invention are pointed out with particularity in the
claims annexed to and forming a part of this disclosure.
For a better understanding of the invention, its operat-
ing advantages and specific objects attained by its use,
reference should be had to the accompanying drawing
and descriptive matter in which there is illustrated and
described a preferred embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWING

In the drawing:

FIG. 1 is a side view, partly in section, through a rock
drill or similar device incorporating a percussion pis-
ton, in accordance with the present invention;

FIG. 2 is an enlarged detail of a portion of the rock
driil shown in FIG. 1; and
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FIG. 3 is another detail of a portion of the rock drill
shown in FIG. 1 with the percussion piston in a differ-
ent position.

DETAILED DESCRIPTION OF THE INVENTION

In FIG. 1, a rock drill or drill hammer is illustrated
and is formed of a motor 1 secured to a drill housing
1A through the medium of a gear box 2. Further, a han-
dle 3 including a pressure switch 4 is secured to the
motor and to the rearward end of the housing 1A.

By means of a pinion 1a, the rotary movement of the
motor is transmitted through a gear 5 to crank shaft 7
supported at its upper end within a bearing 6. Above
the gear 5, teeth 7a are provided on the crank shaft 7
which intermesh with another gear 8 located within the
gear box 2. Gear 8 is mounted on a tapered pinion shaft
10 supported within a bearing 9 at its upper end and is
supported at its lower end on the upper part 15 of the
motor housing. The upper end of the pinion shaft 10
contains a bevel gear 11 which is interconnected with
a matching bevel gear 12. The rotary movement from
the motor is transmitted through the pinion shaft 10
and its bevel gear 11 to the matching bevel gear 12
which, in turn, rotates a cylinder 15 rotatably mounted
within the housing 1A by bearings 13 and 14.

Extending axially through the rotatable cylinder 15 is
a bore 15b having a rearward section 15b’ which has a
larger diameter than its forward section 15b"'. Secured
to the upper end of the rotating crank shaft 7 by a
crank pin 7b, is a connecting rod. 17 which extends for-
wardly-into the rearward section 15b' of the cylinder
bore. At its opposite end from the crank shaft 7, the
connecting rod 17 is secured to a piston 16 which it re-
ciprocates within the rearward section of the bore.
Within the bore 155 of the cylinder 15 and spaced for-
wardly of the piston 16, is a percussion piston 18 which
is separated from the forward end of the piston 16 by
means of an air cushion within the space 19. As the pis-
ton 16 is reciprocated, the percussion piston 18 is simi-
larly moved back and forth through the bore in the cyl-
inder through the medium of the air cushion in the
space 19 which separates the two pistons. The percus-
sion piston 18 has a piston head 18a at its rearward end
located within the rearward section 15’ of the bore
and a shank 18b extends forwardly from the piston
head through the forward section 15b'’ to the forward
end of the cylinder 15. The kinetic energy of the per-
cussion piston 18 is transmitted through the forward
end of its shank 185 to the end of a tool 20 supported
by its shank 21 within a tool holder-22.

Within the forward section of the bore 155'' an annu-
lar seal member 15a is secured in a stationary position
within the cylinder so that it effects a seal against the
sliding surface of the shank 18b of the percussion pis-
ton 18.

The shank 21 of the tool 20 is retained in the tool
holder 22 by retaining members 23 which engage
within axially extending grooves 21a in the surface of
the shank 21. For locking the tool within the holder, a
sleeve 24 surrounds a portion of the tool holder 22 and
by rotating the sleeve in a known manner the members
23 can be displaced from engagement with the grooves
21a in the shank 21 and the tool can be removed from
its holder. The tool holder is secured to the forward end
of the rotating cylinder 15 by means of a cap nut 2§
which fits over the end of the tool holder and has a
thread 254 which engages a similar thread on the cylin-
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der. For transmitting the rotational movement of the
cylinder 15 to the tool holder 22 and to the tool which
it engages, a radially extending tooth system 22a is pro-
vided on the rearward end of the holder which engages
the cylinder 15.

As can be noted in FIG. 1, in its rearward position the
piston head 18a of the percussion piston 18 is spaced
rearwardly from the back end of the forward section
156" of the bore 15b. When the percussion piston is
displaced forwardly through the bore, the air in front
of its piston head 18a escapes through apertures 154
formed in the front end of the rearward section 15b’ of
the bore 15. When the percussion piston executes it re-
turn stroke within the bore, air is again sucked back
into the bore in front of the piston head through the ap-
ertures 15d4. With the percussion piston in its rearward
position ready to be driven forwardly against the tool

" 20 the apertures 15d are located forwardly of the piston
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head 18a, that is on the shank side of the piston, as
shown in FIG. 1. When the piston 18 is driven for-
wardly, into the position shown in FIG. 3, the apertures
15d are then located rearwardly of the piston head 18a
and communicate with the space 19 forming the air
cushion between the piston 16 and the piston head 18a.
With the space 19 opened through the apertures 15d
the air cushion is no longer operative and the percus-
sion piston 18 cannot be reciprocated within the cylin-
der until the percussion piston is returned rearwardly
through the bore 15b by the tool shank 21 so that the
apertures 15d no longer-.communicate with the space
19.

In FIG. 2 the forward end of the cylinder 15 and the
rearward end of the tool holder 22 are shown on an en-
larged scale. As the percussion piston 18 executes its
rearward stroke through the bore 15b air is drawn
through an annular gap 35 between the housing 1A and
the cap nut 25, through a filter 36, into a channel 37
and then through a passage 15c in the forward end of
the cylinder into an impact transmission zone 39 lo-
cated at the forward end of the cylinder 15 between the
shank 18b of the percussion piston and the shank 21 of
the tool 20. At the entrance from the passage 15c¢ into
the bore 155, an elastic ring 38 is provided which forms
a valve arrangement for the passage of air into the im-
pact transmission zone 39. While air is being drawn
into the impact transmission zone 39, a packing 31a
seals the zone off from the interior of the housing 1A
and the gear box 2. Similarly, the forward end of the
impact transmission zone is sealed off by the bevel 215
on the rearward end of the tool shank 21 which rests
against an abutment ring 40 located at the rearward
end of the tool holder 22. When the percussion piston
18 is driven forwardly, the valve arrangement provided
by the elastic ring 38 closes off the entry from the pas-
sages 15¢ into the impact transmission zone, so that the
air previously drawn in is compressed. During impact
the tool shank is driven forwardly with the engagement
between its bevel 215 and the abutment ring being bro-
ken so that the air contained within the impact trans-
mission zone 39 flows forwardly through the annular
space 34 between the shank 21 and the interior surface
of tool holder 22, The positive displacement of the air
forwardly through the annular space 34 prevents any
flow of dust-laden air into the zone 39 and any dirt or
other matter positioned on the tool shank within the
holder 22 is also blown out through the forward end of
the drill. Moreover, the flow of air outwardly through
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the holder 22 provides a cooling effect on the tool
shank 21.

While a specific embodiment of the invention has
been shown and described in detail to illustrate the ap-
plication of the inventive principles, it will be under-
stood that the invention may be embodied otherwise
without departing from such principles.

What is claimed is:

1. An electro-pneumatic rock drill and the like, com-
prising a housing, an axially elongated cylinder rotat-
ably mounted within said housing, said cylinder having
an axially extending bore therethrough which has a for-
ward part and a rearward part, a piston positioned
within the rearward part of the bore in said cylinder,
means for reciprocating said piston within the rearward
part of the bore, a percussion piston located within and
being axially slidably displaceable through said bore
and being positioned therein spaced relationship from
said piston, said housing arranged to support a tool at
the forward end of said bore to which the energy trans-
mitted to said piston across the air space within said
bore from said reciprocating piston is supplied, the for-
ward part of said bore having a smaller diameter size
than the rearward part, the rearward section of said
percussion piston being located within and having a di-
ameter similar to the diameter of the rearward part of
said bore and the forward section of said percussion
piston being located within and having a diameter simi-
lar to the diameter of the forward part of said bore, and
seal means positioned within the forward part of said
bore and being disposed in sealing engagement with aid
percussion piston so that the rearward part of said bore
is sealed against the passage of matter along the percus-
sion piston within the forward part of said bore,
wherein the improvement comprises means cooperat-
ing with said housing at the forward end of said cylinder
for positioning a tool relative to the forward end of said
percussion piston and for limiting the extent to which
the tool extends rearwardly relative to the forward end
of said bore within said cylinder, said percussion piston
having a rearwardly displaced position spaced from
said means and forming in combination therewith a
space at the forward end of said bore, and means in-
cluding a passage for admitting air into the space and
for sealing said space against the admission of air dur-
ing the forward stroke of said percussion piston and for
preventing the air from venting through said passage so
that due to the forward stroke of said percussion piston
the air flow forwardly from said space over the tool and

3,741,317

20

25

30

35

40

45

50

55

60

65

6

prevents any flow of dust-laden air and the like in the
opposite direction over the tool into said space.

2. An electro-pneumatic rock drill, as set forth in
claim 1, characterized in that said means for position-
ing a tool for limiting its rearward movement comprises
a tool holder having a bore therethrough, attachment
means for securing said tool holder to said rotatable
cylinder with its bore in axial alignment with the bore
in said cylinder, and an abutment ring at the rearward
end of said holder and extending radially inwardly in
the bore therethrough for limiting the extent to which
a tool can be displaced rearwardly toward said percus-
sion piston mounted in said cylinder.

3. An electro-pneumatic rock drill, as set forth in
claim 1, characterized in that said means for admitting
air includes an air filter disposed in said passage for the
incoming air for removing dust and other deleterious
matter.

4. An electro-pneumatic rock drill, as set forth in
claim 1, wherein said means for reciprocating said pis-
ton comprises a crank shaft driven by said motor, a
connecting rod secured at one end to said crank shaft
and at its other end to the rearward face of said piston
within the rearward part of said bore for reciprocating
said piston within said bore in spaced relationship to
said percussion piston. :

5. An electro-pneumatic rock drill, as set forth in
claim 1, wherein said cylinder having an aperture
therethrough communicating between the space within
said housing and said rearward section of said bore, the
aperture being spaced rearwardly from the junction be-

‘tween the forward section and the rearward section of

said bore so that the aperture is positioned forwardly of
the percussion piston head when the percussion piston
is in its rearward position within said cylinder and the
aperture communicates with the space located between
said percussion piston head and said reciprocating pis-
ton when said percussion piston is driven forwardly
within said cylinder.

6. An electro-pneumatic rock drill, as set forth in
claim 1, characterized in that said means for sealing
said space during the forward stroke of said compres-
sion piston comprises a resilient ring-shaped member
located within said passage for the air entering the
space at the forward end of said bore and being ar-
ranged so that it seals the passage when said percussion

piston is driven forwardly through said cylinder.
* ok ok ok ok



