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3,061,024 
WATER TUBE CONSTRUCTIGN FOR DOWN-TI*E— 

HOLE DRHLS 
Robert L. Thompson, Phillipsbnrg, N.J., assignor to In 

gersoll-Rand Company, New York, N.Y., a corpora 
tion of New Jersey 

Filed June 11, 1958, Ser. No. 741,424 
7 Claims. (Cl. 175-103) 

This invention relates to improvements in rock drills, 
and more particularly to rock drills of the “down-the 
hole” type. 

In drilling operations with such types of drills it has 
been common practice to use air as the cleansing ?uid 
supplied into the hole being drilled to remove the earth 
cuttings. However it would greatly contribute to ob 
tain better results in drilling operations, if a selection of 
cleansing ?uids such as water or air or a mixture of 
water and air, or moreover, a proportioning of the water 
air mixture, was available according to the formation en 
countered. In view thereof, a new type drill has been 
constructed in which not only an adequate amount of 
cleansing ?uid is conducted through the drill unit but 
in which in addition thereto a selection of ?uids and 
proportioning thereof to form a desirable cleansing ?uid 
may be made to achieve cleansing of the hole being 
drilled. 

It is, accordingly, an object of this invention to pro 
vide a rock drill of the “down-the-hole” type having 
means to supply an adequate amount of cleansing ?uid 
into the hole being drilled. 

Another object of the invention is to provide a rock 
drill having means to cleanse the hole being drilled selec* 
tively with air or water or with a mixture of water 
and air. 

Still another object of this invention is to provide a 
rock drill having means for proportioning the water and 
air to be used as a cleansing ?uid. 
Another object of the invention is to provide a rock 

drill having means to conduct motive ?uid and cleansing 
?uid separately through the rock drill unit. 
Another object of the invention is to provide a rock 

drill with a drill shaft within which motive ?uid and 
cleansing ?uid are separately conducted. 
Another object of the invention is to provide a rock 

drill unit having connections between its various ele‘ 
ments adapted to conduct motive ?uid and cleansing ?uid 
separately therethrough. 

Still another object of the invention is to provide such 
connections to be simple, inexpensive and reliable for 
continuous operation. 

These and other objects and features of the invention 
will be apparent from the following speci?cation when 
read in conjunction with the accompanying drawings 
wherein: 
FIGURE 1 shows a longitudinal section of a part of 

the rotary motor, a tubular section and a part of the 
drill motor, 

FIG. 2 is a continuation of FIGURE 1 showing in 
longitudinal section the other part of the drill motor, 
FIG. 3 is a cross sectional view along the line 3—3 

of FIGURE 1 looking in the direction of the arrows, 
showing the main supply line for cleansing ?uid and an 
air line and Water line, 
FIGS. 4, 5 and 6 are cross sectional views of FIG. 1 

taken along the lines 4-4, 5—~5 and 6—6, respectively, 
and looking in the direction of the arrows, 
FIG. 7 is a diagrammatic view showing the rock drill 

as a unit, and 
FIG. 8 is a cross sectional view of a connection between 

two tubular sections. 
Referring to the drawings for a description of a pre 
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ferred embodiment of the invention, FIG. 7 shows dia 
grammatically a rock drill unit 20 including a “down 
the-hole” type drill motor 22 inserted in a drillhole 27. 
The drill motor 22 is rotated by a rotary motor 24 ‘which 
is actuated by a supply of compressed air from a suitable 
source (not shown). The rotary motion developed by 
the rotary motor 24 is transmitted to the drill motor 22 
through a drill shaft 26 generallycomprising a plurality 
of tubular sections 28 connected to each other in end 
to end relation. 
As the drill motor 22 is of the “down-the-hole” per 

cussive type and operates inserted in a drill hole 27 the 
compressed air to operate the drill motor 22 as well 
as the cleansing ?uid for cleansing the drill hole 27 ac 
cording to the invention, are required to be conducted 
from the rotary motor 24 throughrthe drill shaft 26 
into the drill motor 22. In view thereof, it is important 
to conduct the compressed air and the cleansing ?uid 
separately through the drill unit 20. This is achieved by 
the following arrangement. 
The rotary motor 24 is provided with a connector 30, 

see FIG. 7, to which the drill shaft 26 is connected in 
end to end relation. A common type swivel ?uid con 
nection 32, see FIGS. 1 and 7, is arranged around the 
periphery 33 of the forward end of the connector 30 
through which cleansing ?uid is supplied to the unit 20, 
and a supply line 34 comprising an air line 36 and a 
water line 38, see FIG. 7, serves to conduct both ?uids 
into the unit 20. The connector 30 is rotated by the 
rotary motor 24, however, by reason of its construction 
the cleansing ?uid supply line 34 including its swivel 
type connection 32 to the connector 30 is held stationary 
relative to the connector 30. It is to be noted that the 
?ow of each ?uid may be regulated by the provision of 
valves 40 and 42 to selectively permit either one ?uid or 
both ?uids in any proportion to be conducted as a cleans 
ing ?uid into the hole 27 'being drilled. 
The tubular sections 28 which form the drill shaft 26 

are threadedly connected to each other in end to end rela 
tion, a connection 44 between two tubular sections 28 is 
shown in detail in FIG. 8. The drill motor 22 is thread 
edly connected to the drill shaft 26 through a connec 
tion 45, and the rotary motor 24 is threadedly connected 
to the drill shaft 26 through a connection 46, both con 
nections being shown in detail in FIG. 1. The connec 
tions 44, 45 and 46 will be explained hereinafter. 

Referring to the connection 46 and the arrangement of 
separately conducting compressed air and cleansing ?uid 
through this connection, the connector 30, in its for 
ward end portion is provided with a longitudinal cen 
tral ‘bore 48 from which radial passages 50 lead to the 
periphery 33 of the connector 30 and registering with 
the supply line 34. Within this bore 48 a tube 52 having 
a collar 54 is inserted and held in place by a common 
gland 56 and packing 58 arrangement. The tube 52 
extends into the rear end portion of a tubular section 28 
in which a closure plug 60 is provided having a bore 62 
therethrough with a diameter adapted to slidably receive 
the tube 52. A rubber O-ring 64 recessed in the wall of 
the bore 62 insures a leak-proof seal of the tube 52 in 
the bore 62 of the closure plug 60. As shown in‘ FIG. 1, 
the connector 30 is provided with a main passage 70 
communicating with passages 68 which serve to con- ' 
duct compressed air from the main passage 70 to the ' 

A plurality of longi- ~ forward end of the connector 30. 
tudinal passages 66 through the closure plug 60 is pro 
vided to conduct air from the forward end of the con- » 
nector 30 to the interior 67 of the tubular section 28. 

Referring to the connection 45 and the arrangement of . . 
separately conducting compressed air and cleansing ?uid 
through this connection, the forwardend portion of the " 
tubular section 28 is provided with a closure plug 72 
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having a central bore 78 in which a tube 74 with a collar 
76 is held in place by a gland 80 and packing 82 ar 
rangement. The tube 74 extends into the rear end por 
tion of the drill motor 22 which is provided with a cen 
tral bore 84 ‘adapted to slidably receive the tube 74. 
A rubber O-ring 86 recessed in the wall of the bore 84 
insures a leak-proof seal of the tube 74 in the rear end 
portion of the drill motor 22. The closure plug 72 is 
provided with longitudinal passages 88 communicating 
the interior 67 of the tubular section 28 and a passage 
90 in the drill motor 22, the passage 90 serving to con 
duct the compressed air into the drill motor 22 for op: 
eration thereof. 
As shown in FIGURE 1, a ?exible hose 92 connects 

the bore 62 of the rear closure plug 60 of the tubular 
section 28 with the bore 78 of the forward closure plug 
72 of the tubular section 28. The connection of the rear 
end of the ?exible hose 92 with the bore 62 and the 
connection of the forward end of the ?exible hose 92 with 
the bore 78, is achieved by the common type threaded 
hose nipple 94 connection. With this construction in 
each tubular section 28 the cleansing ?uid is conducted 
through the ?exible hose 92 while the compressed air 
?ows around the ?exible hose 92 through the interior 67 
of the tubular section 28 which arrangement provides for 
a separate conductance of the compressed air and the 
cleansing ?uid through each tubular section 28. One of 
the features of using a ?exible hose 92 in the tubular 
sections 28 to conduct the cleansing ?uid therethrough 
separately from the compressed air is that the hose 92 
will withstand any vibration that is produced during drill 
operations. ‘ 

The assembly in each tubular section 28 of the rear 
closure plug 60, the forward closure plug 72, and the 
?exible hose connecting both closure plugs is as follows. 
First, one end of the ?exible hose 92 is connected to the 
closure plug 60 by threading the nipple 94 into the for 
ward end portion of the bore 62, the closure plugs 60 
and 72 not yet inserted into the associated end portions 
of the tubular section 28, and the tubular section 28 being 
disconnected from connector 30 and drill motor 22. 
Secondly, the unconnected end of the hose 92 is lead 
through the interior 67 of the associated tubular section 
28 whereafter the closure plug 60 is ?tted in its operating 
position into the rear end portion of the tubular section 
28, as described hereinafter. It is to be noted that the 
rear end portion of tubular section 28 is slightly tapered 
such to receive closure plug 60 which is correspondingly 
slightly tapered, the latter being pressed into the rear 
end portion of section 28 to form a ?uid tight and detach 
able ?tting between the closure plug 60 and its associated 
rear end portion of tubular section 28. Then, the nipple 
94 of the unconnected end of the hose 92 is threaded 
into the rear end portion of the bore 78 in the closure 
plug 72. It is to be noted that the hose 92 is to be long 
enough to provide, for su?icient slack to achieve this 
threaded, connection, in other words, when the closure 
plug 60 is ?tted in its operating position the forward end 
of the hose 92 should extend slightly further than the 
forward end of the tubular section 28. After threading 
the unconnected end of the. hose 92 to the closure plug 
72 the assembly is completed by ?tting the closure plug 
72 in its operating position in the forward end portion of 
the tubular section 28, the closure plug 72 and the asso 
ciated forward end portion of tubular section 28 having 
the same tapered relationship as hereinbefore described 
with respect to closure plug 60 and the associated rear 
end portion of tubular section 28. When the closure plug 
72 is in its operating position the slack of the hose 92 
will cause the hose 92' to coil slightly in the interior 67 
of. the tubular section 28, which is considered advan 
tageous with respect tothe absorbing of vibration pro 
duced by the drilling operation. 
As for the connection 44 between two tubular sections 

10 

15 

20 

30 

4.0 

60 

65 

70 

75 

28, FIG. 8 shows such a connection in detail in which 
the forward end of one tubular section 28 is provided 
with a closure plug 96 in which a tube 98 having a collar 
100 is centrally positioned in a central bore 102 in said 
closure plug 96 and held in place by a common gland 104 
and packing 106 arrangement. The tube 98 extends into 
the rear end of the next tubular section 28 in which is 
provided a closure plug 108 having a central bore 110 
therethrough with a diameter adapted to slidably receive 
the tube 98. It is to be noted that the ?uid tight and 
detachable ?tting ‘between the closure plugs 96 and 108 
and the associated end portions of tubular sections 28 is 
achieved in the same manner as hereinbefore described 
in connection with the closure plugs 60 and 72. A rubber 
O-ring 112 recessed in the wall of the bore 110 in the 
closure plug 108 insures a leak-proof seal of the tube 98 
in the bore 110. A passage 114 in the closure plug 96 
and a passage 116 in the closure plug 108 cooperate to 
communicate the interior 67 of one tubular section 28 
with the interior 67 of the other tubular section 28 for 
the conductance of compressed air from one tubular 
section to the next tubular section. 
The drill motor 22 is of the common “down-the-hole” 

type comprising, a backhead 118, a cylinder 120 and a 
working implement 122 connected to the forward end 
portion of the cylinder 120. The cylinder 120 is bored to 
provide a piston chamber 124 for accommodating a ham 
mer piston 126 actuated to strike the working implement 
122. The hammer piston 126 is actuated by compressed 
air conducted from the rotary motor 24 through the 
drill shaft 26, through the passage 90 and ports 91 in the 
backhead 118 of the drill motor 22, and distributed by 
a valve mechanism 128 through the passages 130 and 132 
to the ends of the piston chamber 124. The cleansing 
fluid is conducted through the drill motor 22 by a cen 
trally positioned tube 134 extending from the rear end 
portion ‘of the backhead 118 through the cylinder 120 
and into the working implement 122. It is to be noted 
that the tube 134 is in communication with the tube 74 
in the forward end portion of the tubular section 28. 

Referring to the simplicity of the connections described 
hereinbefore, it is to be noted that whenever a tubular 
section 28 of the drill shaft 26 is threaded into the con 
nector 30 of the rotary motor 24 the centrally positioned 
tube 52 of the connector 30 will automatically be re 
ceived by the central bore 62 in the rear closure plug 60 
of the associated tubular section 28 while the rubber 0 
ring 64 will insure a leak-proof ?t of the tube 52 in the 
bore 62. The other connections are achieved in a similar 
Way such that when forming a drill string there will be 
no di?iculty in connecting the tubular sections 28 to 
each other While the separate conductance of cleansing 
?uid and air through each connection and through each 
tubular section 28 is achieved automatically. 

It is to be understood that the invention is not to be 
limited to the speci?c construction or arrangement of 
parts shown, but that they may be modi?ed within the 
invention de?ned by the claims. 

I claim: a 

1. In a rock drill having a rotary motor, a ?uid op 
erated drill motor having a Working implement opera 
tively connected to its forward end, said drill motor and 
implement being insertable into the hole being drilled 
and having discharge passage means for cleansing ?uid, 
a tubular shaft having one end, connected to said rotary 
motor and the other end connected to said drill motor 
for rotating said drill motor and implement by said rotary 
motor, said shaft comprising a plurality of sections con 
nected in end to end relation to conduct motive fluid and 
cleansing ?uid. separately from the shaft .end adjacent the 
rotary motor to the drill motor, means for receiving mo 
tive?uid and cleansing ?uid separately into the rear end 
of said shaft, a plug detachably ?tted within each end 
portion of each tube section and having a through port 
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to provide communication between the interiors of ad 
joining sections for the passage of one of such ?uids, 
each plug having a through bore, a pipe at each tube sec 
tion connection having one end releasably connected to 
one of the plugs of one section in communication with 
the bore thereof and having its other end automatically 
?tted within the bore in the plug of the other section when 
the sections are connected to each other, and a conduit in 
each tube section connected between the plugs of such tube 
section and in communication with such bores for the 
passage of the other of such ?uids. 

2. In a rock drill according to ‘claim 1, in which said 
?uid receiving means is a connector at the forward end 
of said rotary motor connecting the rear end of the shaft 
to the motor to transmit rotary motion to said shaft, 
a passage in said connector to receive motive ?uid and 
leading to the forward end thereof in communication 
with the interior of the adjoining tube section through 
the port in the plug, a longitudinal bore in said connector 
having its rear end closed leading to the forward end of 
said connector axially alined with the bore of the ad 
joining tube section, at least one radial passage from the 
periphery of said connector in communication with the 
longitudinal bore, means connected to the periphery of 
said connector in communication with said radial pas 
sage for supplying cleansing ?uid and held against rota~ 
tion with ‘said shaft, and a pipe having one end in one 
of said axially alined bores and the other end auto 
matically ?tted into the other axially alined bore when 
the shaft is connected to the connector. 

3. In a rock drill according to claim 1 in which each 
of said conduits are ?exible so at least one plug may be 
inserted into each tube section after each conduit is con 
nected at each of its ends. 

4. In a rock drill having a rotary motor, a tubular 
shaft connected to one end of the motor and rotated 
thereby, a ?uid operated drill motor connected to the 
other end of the shaft rotated by the rotary motor and 
having a passage for cleansing ?uid, a working imple 
ment operatively connected to the drill motor and having 
a port in communication with the drill motor passage for 
discharging cleansing ?uid, said shaft having a plurality 
of dual passage tubular sections connected in end to end 
relation to conduct motive ?uid through one of said 
passages and cleansing ?uid through the other of said 
passages unidirectionally therethrough, means to provide 
motive ?uid at the rear end of said shaft to one of said 
passages, and means to provide cleansing ?uid at the 
rear end of said shaft to said other of said passages, a 
connection between two adjoining tubular sections com 
prising, a ?rst closure detachably inserted in one end 
portion of each tubular section, a second closure detach 
ably inserted in the other end portion of each tubular 
section, each closure having a through port and a through 
bore to provide communication between the passages of 
adjoining sections when the sections are connected to each 
other, a pipe at each connection having one end releasa 
bly connected in the bore of one of the closures of one 
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associated section and having its other end received in 
the bore of a closure in the other section when the sec 
tions are connected to each other, and passage means 
connected in the bores to the'opposing ends of the ?rst 
and second closures of each tubular section to provide 
communication between pipes connected in series to form 
one .of the passages of each section and the interiors of 
the tube sections communicating with the interiors of 
adjoining sections forming the other of said passages. 

5. The drill according to claim 4 in which said passage 
means is a ?exible tube having a length at least as great 
as the length of the associated tube section. 

6. A shaft for transmitting rotary motion to a drill 
motor adapted to be inserted in a hole being drilled, and 
for separately supplying to the drill motor a cleansing 
?uid for cleansing the drill hole and a motive ?uid for 
motor operation; said shaft comprising a plurality of 
tube sections connected in end to end relation, a plug 
removably ?tted in each end portion of each of the tube 
sections and having a passage through each plug to pro 
vide communication between the associated tube section 
interiors to form a passage for the ?ow of one of such 
?uids, each plug having a through bore in communica 
tion with the bore in the plug in the adjoining section, 
and a ?exible tube within each section connected at its 
ends to the Ebores in the plugs of the associated tube 
section to form another passage for the other said ?uid, 
each ?exible tube having a length at least as great as 
the distance between one end of the tube section and 
the inner end of the plug at the other end of the tube 
section. 

7. A tubular device providing two ?uid ?ow paths, 
comprising a tubular shell, a plug to be ?tted into each 
end of the shell to form a wall at each shell end, each 
plug having a pair of openings therethrough one of which 
is in communication with the interior of the shell to pro 
vide the ?rst ?uid ?ow path therethrough when both plugs 
are ?tted into the shell, and a ?exible tubular member 
extending through the shell having each end connected in 
the other of said pair of openings of the plug at the ad 
jacent shell prior to ?tting both plugs into the associated 
shell ends to form the second ?uid ?ow path, said ?exible 
tubular member having a length greater than the length 
of the shell and being deformed by ?tting both plugs into 
the shell. 
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