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This invention relates to rock drills in general and more 
in particular to that type of rock drill commonly known 
as down-hole drills. 
The type of drill referred to is built to operate at great 

depths to cut large quantities of material. Such mate 
rial, for commonly known reasons, has to be removed 
from the hole being drilled, and usually, removal of the 
cuttings is achieved by conducting compressed air through 
the drill and into the hole being drilled in order to blow 
out the cuttings from such hole. 

In general, the present type rock drills are adapted 
such that the exhaust of the drill is conducted through an 
axial passage in the cutting implement or drill bit of 
the rock drill, the admittance of such exhaust into the 
drill bit passage being controlled by means of cooperation 
between the piston and two valving arrangements. One 
valving arrangement is positioned forwardly of the piston 
while the other valving arrangement is positioned rear 
wardly of the piston. Both valving arrangements are 
disclosed in patent application, Serial No. 33,059, filed 
May 31, 1960, while the valving arrangement rearward 
ly of the piston is also disclosed in U.S. Patent No. 
2,951,467. These valving arrangements include a tube 
connected to the drill bit, and a tube connected to the 
valve cage, providing telescoping communication dur 
ing a part of each stroke of the piston between the as 
sociated tube and an axial passage in the piston. With the 
latter arrangement a portion of the exhaust of the rock 
drill is valved into the drill bit passage and into the hole 
being drilled. As the drill bit is subjected to a high fre 
quency of heavy impacts, one of the problems is to 
provide a durable and effective connection between the 
tube and the drill bit, a connection which can withstand 
the impacts of the piston and consequent severe vibra 
tion and stresses thereof. Another problem is to have 
the tube connected to either the piston, the drill bit, or 
the valve cage. 

Acordingly, an object of this invention is to provide a 
rock drill having an effective conductance of fluid for 
cleansing the hole being drilled. 
Another object of this invention is to provide a rock 

drill having an improved construction, compared to pres 
ently known types of rock drills, to achieve effective and 
reliable means for the conductance and valving of fluid 
for cleansing the hole being drilled. 

Other objects will be in part pointed out and in 
obvious hereinafter. 

Referring to the drawings, 
FIGURE 1 shows a rock drill with a drill bit (partly 

shown) connected thereto, partly in longitudinal section, 
FIG. 2 is a cross section taken along the line 2-2 of 

FIG. 1 looking in the direction of the arrows, 
FIG. 3 is a longitudinal section of a part of the piston 

shown in FIG. 1 showing enlarged the connection between 
a tube and the forward end portion of the piston. 

FIG. 4 is a longitudinal section of a part of the drill 
bit shown in FIG. 1 showing enlarged the connection 
between a tube and the drill bit, 
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FIG. 5 is a longitudinal section of a part of the piston 
shown in FIG. I showing the connection between a tube 
and the rear end portion of the piston, and 
FIG. 6 is a longitudinal section of the piston shown in 

FIG. 1 showing a tube connected to the piston such that 
the tube extends from both ends of the piston. 
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Referring now to FIG. 1, the rock drill shown com 

prises a casing 10, partly shown in section, within which 
is disposed a reciprocatory piston 12 adapted to be actuated 
to strike a drill bit 14, partly shown, extending into the 
forward end portion of casing 10. Drill bit 14 is provided 
with an axial passage 16 through which fluid is conducted 
for cleansing the hole being drilled, not shown. Piston 12 
is also provided with an axial passage 18 through which 
fluid is conducted to passage 16 of drill bit 14 for cleans 
ing the hole being drilled. 
The aforementioned cleansing fluid includes the ex 

haust of spent motive fluid from within the casing, the 
control of the flow of such exhaust being controlled 
by a tube 20 connected to drill hit 14, see FIG. 4. 
Tube 20 is adapted to have a running fit with passage 
18 of piston 12. As the tube arrangement shown in 
FIG. 4 is an improvement of the tube arrangement shown 
in patent application Serial No. 33,059, filed May 31, 
1960, reference is made to the aforementioned patent ap 
plication for the structure and the operation of the rock 
drill including the tube controlling means. 

Referring to the valving arrangements according to 
this invention, one arrangement is shown in FIGS. 1-4. 
The tube, preferably of an aluminum alloy, is resiliently 
connected to either piston 12 or to drill bit 14, such con 
nection being made by expanding a portion of the tube 
against resilient means in either the piston or the drill 
bit to effect resilient transmission of motion between the 
tube and either the piston or the drill bit, as to be de 
scribed hereinafter. 

Referring now to FIG. 4, the upper end portion of 
passage 16 in drill bit 14 is enlarged such that there is 
provided a passage portion 24 having varied cross sec 
tional areas. When the lower end portion of tube 20 
is inserted in its original form (of uniform diameter such 
as the upper end portion of tube 20) into such enlarged 
portion 24 of passage 16, there is created a substantial 
clearance between the outer periphery of tube 20 and the 
inner periphery of passage portion 24. In the aforemen 
tioned clearance is then disposed a sleeve member of re 
silient material, preferably polyurethane, and, when the 
lower end portion of the tube is expanded by a predeter 
mined force towards the inner periphery of passage 24, 
the resilient material of sleeve 22 is compressed to a 
predetermined degree. As tube 20 is expanded into a 
form as shown in FIG. 4, tube 20 is prevented from be 
ing moved out of the associated portion of passage 16 of 
drill bit 14. This arrangement creates a connection be 
tween tube 20 and drill bit 14 which is strong, resilient and 
capable of withstanding the shocks of the impacts de 
livered by piston 12 to drill bit 4. In this manner the 
transmission of motion from the drill bit to the tube is 
substantially cushioned, providing a tube connection which 

55 is stronger and more durable when compared to the 
presently known connections. 
The connection of tube 20' to piston 12 is illustrated 

in FIG. 3, such connection being achieved by expand 
sing the upper end portion of tube 20' against resilient 
sleeve member 22 and towards the inner periphery of 
passage 24', in the same manner as described hereinbe 
fore in connection with the tube connection with drill 
bit 14. It is to be noted that when the tube is connected 
to piston 2, as shown in FIG. 1 and FIG. 3, when piston 
12 moves away from drill bit 14 after having struck 
drill bit 4, the forward end portion of tube 20' with 
draws from passage 16 in drill bit 4. Pressure fluid 
in the front end of the casing then escapes through pas 
sage 6 of drill bit 14, and therefrom into the hole being 
drilled, such operation being similar to the operation 
of the tube when connected to the drill bit as described 
in detail in the aforementioned patent application. 

In presently known rock drills valving of the spent 
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motive fluid from the space rearwardly of piston 12 is 
achieved by cooperation between piston 12 and a tube 
26 which is connected to a valve cage 28, see FIG. 1, 
such valving being disclosed in the aforementioned patent 
applications. According to this invention, the tube is 
connected to either the valve cage 28, see FIG. 1, or to 
piston 2, see FIG. 5, the connection between the tube 
and either the valve cage or the piston being achieved 
in the same manner as described hereinbefore in con 
nection with the tube connection with either the drill 
bit or the forward end portion of the piston. 

Referring now to FIG. 6, there is shown still another 
valving arrangement, a tube 30 connected to piston 12 
such that a portion 32 of tube 30 extends rearwardly of 
piston 12 while a portion 34 of tube 30 extends forwardly 
of piston 12. The connection of tube 30 to piston 12 is 
achieved in the same manner as described hereinbefore. 
Valving of the exhaust from the spaces forwardly and 
rearwardly of piston 12, when applying the tube arrange 
ment as shown in FIG. 6, is achieved by providing a pas 
sage 36 in valve cage 28 adapted to have a running fit 
with portion 32 of tube 30, portion 34 of tube 30 hav 
ing a running fit with passage 16 of drill bit 14. When 
piston 12 is actuated away from drill bit 14 after having 
struck drill bit 14, portion 34 of tube 30 withdraws from 
passage 16 of drill bit 14. Spent motive fluid forwardly 
of piston 12 then escapes through passage 16 of drill bit 
14, and therefrom into the hole being drilled. When 
piston 12 is actuated away from valve cage 28, portion 
32 of tube 30 withdraws from passage 36 of valve cage 
28, and spent motive fluid rearwardly of piston 12 then 
escapes through tube 30 of piston 12 and therefrom 
into passage 16 of drill bit 14 and into the hole being 
drilled. 

It is to be noted that the tube connections according 
to this invention, as achieved by using a resilient mate 
rial between the outer periphery of the associated tube 
portion and the inner periphery of the associated pas 
sage in either the piston, the drill bit, or the valve cage, 
avoids direct contact between the tube and the member 
to which it is connected, such connection usually causing 
excessive wear of both members and more in particular 
of the member made of the softer material. The tube 
connections according to this invention also effects a 
resilient transmission of the impacts from either the 
piston or the drill bit to the tube, providing a durable and 
reliable structure. 
While there is shown and described specific forms 

of this invention, it is to be understood that various 
changes and modifications may be made without depart 
ing from the spirit of the invention as set forth in the 
appended claims. 
We claim: 
1. In a rock drilling device comprising a casing and a 

reciprocatory first member in said casing, means to con 
duct fluid to actuate said first member, a second member 
extending into said casing positioned to be struck by said 
first member, said first member provided with an axial 
first passage to conduct fluid therethrough, said second 
member provided with an axial second passage to receive 
fluid conducted through said first passage, and conduit 
means-resiliently connected to communicate with and to 
extend from the passage of -one of said members posi 
tioned and adapted to telescopingly communicate with 
the passage of the other of said members during at least 
a part of each stroke of the other of said members. 

2. In a rock drilling device comprising a casing and a 
reciprocatory first member in said casing, means to con 
duct fluid to actuate said first member, a second mem 
ber extending into said casing positioned to be struck 
by said first member, said first member provided with 
an axial first passage to conduct fluid therethrough, said 
second member provided with an axial second passage 
to receive fluid conducted through said first passage, and 
a conduit resiliently connected to communicate with and 
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4. 
to extend from the passage of said first member positioned 
and adapted to telescopingly communicate with said sec 
ond passage in said second member during at least a part 
of each stroke of said first member. 

3. In a rock drilling device comprising a casing and a 
reciprocatory first member in said casing, means to con 
duct fluid to actuate said first member, a second mem 
ber extending into said casing positioned to be struck 
by said first member to reciprocate whenever such rock 
drill is operating, said first member provided with an 
axial first passage to conduct fluid therethrough, said 
second member provided with an axial second passage to 
receive fluid conducted through said first passage, and a 
conduit resiliently connected to communicate with and 
to extend from the passage of said second member posi 
tioned and adapted to telescopingly communicate with 
said first passage in said first member during at least a 
part of each stroke of said second member. 

4. A movable cutting implement for a rock drilling de 
vice provided with a fluid passage therethrough, a con 
duit having one end portion disposed in said passage and 
extending exteriorly of said implement to conduct fluid, 
resilient means positioned between the inner periphery of 
said passage and the outer periphery of said end portion 
of said conduit to resiliently transmit motion from said 
implement to said conduit whenever said implement is 
moved, said one end portion of said conduit being ex 
panded toward the inner periphery of said passage to 
prevent withdrawal of the conduit from said passage. 

5. A movable cutting implement for a rock drilling 
device having a fluid passage therethrough, a portion of 
said passage having an area with an irregular surface, 
a conduit having one end disposed in said passage and 
coextensive with at least a part of such area and extend 
ing exteriorly of said implement to conduct fluid, and 
resilient means positioned between the inner periphery 
of said passage and the outer periphery of said conduit 
at such area to resiliently transmit motion from said im 
plement to said conduit whenever said implement is 
moved, said conduit being expanded at said areas to 
prevent withdrawal of the conduit from said passage. 

6. A movable cutting implement for a rock drilling 
device having a fluid passage therethrough, a portion of 
said passage having varied cross sectional areas, a con 
duit having one end disposed in said passage and coex 
tensive with at least a part of such areas and extending 
exteriorly of said implement to conduct fluid, and resili 
ent means positioned between the inner periphery of said 
passage and the outer periphery of said conduit at at least 
a part of such areas to resiliently transmit motion from 
said implement to said conduit whenever said implement 
is moved, said conduit being expanded at the last said 
areas to prevent withdrawal of the conduit from said passage. 

7. In a rock drilling device comprising a casing and 
means to conduct pressure fluid for operating such rock 
drilling device, a reciprocatory first member in said 
casing to be actuated by such pressure fluid, a second 
member extending into the forward end portion of said 
casing positioned to be struck by said first member, a 
third member positioned rearwardly of said first mem 
ber adapted to conduct pressure fluid for actuating said 
first member, each of said members provided with a lon 
gitudinal passage for the conductance of fluid, and con 
duit means resiliently connected to at least one of said 
members adapted to cooperate with the passage of one 
of the other members to valve fluid during at least a 
part of each stroke of said first member fron interiorly 
of said casing to exteriorly thereof. 

8. A movable piston for a rock drilling device having 
a fiuid passage therethrough, a portion of said passage 
having varied cross Sectional areas, a conduit in said 
passage having one end portion extending from one end 
of said piston and the other end portion of said conduit 
extending from the other end of said piston to conduct 
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fluid, resilient means positioned between the inner pe 
riphery of said passage and the outer periphery of said 
conduit at at least a part of such areas to resiliently trans 
mit motion from said piston to said conduit whenever 
said piston is moved, said conduit being expanded at said 
areas to prevent withdrawal of said conduit from said 
paSSage. 

9. In a rock drilling device comprising a casing and 
means to conduct pressure fluid for operating such rock 
drilling device, a reciprocatory first member in said cas 
ing to be actuated by such pressure fluid, a second men 
iber extending into the forward end portion of said casing 
positioned to be struck by said first member, a third 
member positioned rearwardly of said first member adapt 
ed to conduct pressure fluid for actuating said first mem 
ber, each of said members provided with a longitudinal 
passage for the conductance of fluid, a conduit connected 
to at least one of said members adapted to cooperate 
with the passage of one of the other members to valve 
fluid during at least a part of each stroke of Said first 
member from the interior of said casing to exteriorly 
thereof, resilient means positioned between the inner pe 
riphery of the passage in the member to which the said 
conduit is connected and the outer periphery of said 
conduit, said conduit being expanded at Such area of 
positioning of said resilient means to resiliently hold said 
conduit against movement of said conduit relative to 
the member to which said conduit is connected. 

10. In a rock drilling device comprising a casing and 
a reciprocatory first member in said casing, a second 
member positioned rearwardly of said first member adapt 
ed to conduct pressure fluid for actuating said first mem 
ber, said first member provided with an axial first pas 
sage to conduct fluid therethrough, said second member 
provided with an axial second passage to conduct fluid 
therethrough, and conduit means resiliently connected to 
communicate with and to extend from the passage of one 
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of said members positioned and adapted to cooperate 
with the passage of the other of said members during 
at least a part of each stroke of said first member. 

11. In a rock drilling device comprising a casing and 
a reciprocatory first member in said casing, a second 
member positioned rearwardly of said first member adapt 
ed to conduct pressure fluid for actuating said first mem 
ber, said first member provided with an axial first pas 
sage to conduct fluid therethrough, said Second member 
provided with an axial second passage to conduct fluid 
therethrough, and a conduit resiliently connected to com 
municate with and to extend from the passage of said 
first member positioned and adapted to telescopingly 
communicate with said second passage in said second 
member during at least part of each stroke of said first 
member. 

12. In a rock drilling device comprising a casing and 
a reciprocatory first member in said casing, a second 
member positioned rearwardly of said first member adapt 
ed to conduct pressure fluid for actuating said first mem 
ber, said first member provided with an axial first pas 
sage to conduct fluid therethrough, said second member 
provided with an axial second passage to conduct fluid 
therethrough, and a conduit resiliently connected to com 
municate with and to extend from the passage of said 
second member positioned and adapted to telescopingly 
communicate with said first passage in said first member 
during at least a part of each stroke of said first member. 
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