Filed Oct. 23, 1953

April 16, 1963 J. A. LARCEN 3,085,638
ROCK DRILLING MECHANISMS
5 Sheets~Sheet 1

65
58 I 79 ol
0 9?@ :
== @C\‘:—“ 74 60
e _
59 ' N /o1
17 66
O /OO
FC
iq./ &
52
3
52
5
4 30
5/ S
3/
29 48
AN
\
49 “
: N
A
5 i
s0 (&




April 16, 1963 J. A. LARCEN 3,085,638

ROCK DRILLING MECHANISMS

Filed Oct. 23, 1953

5 Sheets~Sheet 2

Fig 4

/8 u
,’\\\ 17 3840 27 ”’

e
N \SX 4 ‘é?
=]~ 4/
6 m{r!\(/x/ r\{T‘rl 36
|
k34
|
3 Li 28
52 20
3 o) A
5/ Y
7 53
1l 5435 7549633 |lll55
§ 0 e Z
\ ° a_-];.\«l \%I’f‘ ‘ﬁ=-—: <3
\ o 2
? 28 32
5 29
I
Fig.5 3
3 ==k

dz ﬂzcg




3,085,638

/

J. A. LARCEN
ROCK DRILLING MECHANISMS

April 16, 1963

5 Sheets-Sheet 3

Filed Oct. 23, 1953

N
S
W

10/

67

antes,

WN@. .
Lo

BY

S

()
< V/xxsf o

b __]

V22227277272 e




April 16, 1963 J.A. LARCEN 3,085,638

ROCK DRILLING MECHANISMS

Filed Oct. 23, 1953 - 123 5 Sheets-Sheet 4

=

64 &4 194 =
M\\m\\_\\\“&é} 65 / 25 “‘}) //22
1] O e =N
| 1 i .
i B QN \TAY,

N\
N o 20
2N

S \\\\\ A I05

,\\i\/g'««\g\"f‘! RN

| 4 2
AR N N g
B ] e
S S 7 %

SO RO AN NN i 7

/]
/01 oy 88
192168 5 12/
= ) oo (22 /22/;
Q.
/125
NI AN 7 69
64
| 96 g!,g S ‘ /2,6/;/3 36'/20
67 K86 96
95 B)

R S
SN
, .

e ‘
@ 8762y = I )
NN\R = BhY
e& X §\\ INo A<D 88
8]

] Nowsy

80 Vo3 : o3

) /21
|/ /64
o /o 65
et
S /20
_Jr88
86
o7 2

%



April 16, 1963

Filed Qct. 23, 1953

Figl6

*||
7 X7 (1
~ |
NIE R
A \IIEEN
14/
35

Y,

142
136

134
132
133
~I39

J. A. LARCEN 3,085,638

ROCK DRILLING MECHANISMS

144

5 Sheets-Sheet 5

Figl7

38 ;
& IS\ X
ey

|

7o ===ae
U NN AN LAY,




United States Patent

3,085,638
Patented Apr. 16, 1863

~
1CC

g

VA
A &
W

1

3,085,638
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This invention relates to a rock drilling mechanism
comprising a drill steel actuating motor and a feeding
device for movement of the motor towards a rock face
to be drilled. One object of the invention is to reduce
the effort on the operator for handling the drilling mecha-
nism. A further object of the invention is to reduce the
time needed by the operator for maneuvering rock drill-
ing mechanisms comprising a drill and a pressure fluid
actuated feeding device. A still further object of the in-
vention is to provide concentrated control means for
the operation of a rock drilling mechanism comprising
a drill and a feeding device. A still further object of
the invention is to provide a rock drilling mechanism
including an improved telescopically arranged feed leg
in which the cylinder of the feed leg is hingedly con-
nected to a rock drill. A further object of the invention
is to provide a rock drilling mechanism which is quick
and simple in operation and cheap in manufacture.
Other features of the invention will be apparent from the
following description of an embodiment of the invention
and a modification thereof, which, however, should only
be considered as an example and which by no means lim-
its the scope of the invention as set forth in the claims.

FIG. 1 is a side view, partly in section, of a rock
drill and a feed leg forming a drilling mechanism accord-
ing to the invention. FIG. 2 is a horizontal view of the
rock drill and a portion of the feed leg according to
FIG. 1. FIGS. 3 and 4 illustrate on a larger scale parts
forming a member for hingedly connecting the feed
leg to the rock drill and FIG. 3 is a section on line
NI—I in FIG. 1. FIG. 5 is a detail view also on a
larger scale illustrating a handle and associated valve
mechanism on the feed leg. FIG. 6 is a detail section
also on a larger scale of the foot end portion of the feed
leg. FIG. 7 is a section on the line VII—VII of FIG.
9 of a rock drill forming a part of the drilling mecha-
nism according to the invention. FIGS. 8 and 9 are dia-
grammatic sections of the back head of the rock drill
according to FIG. 7 illustrating a main valve and pres-
sure reduction device and passages for supplying pres-
sure fluid for feeding purposes and FIG. 8 is a section
on line VIII—VIII of FIG. 9 while FIG. 9 is a section
on line IX—IX of FIG. 8. FIGS. 10 and 11 are simi-
lar diagrammatic sections of the back head illustrating
the main valve and associated means and passages for
supplying flushing water to a hollow drill steel and FIG.
10 is a section on line X—X of FIG. 11, while FIG.
11 is a section on line XI—XI of FIG. 10. FIiGS. 12
and 13 are similar diagrammatic sections of the back
head illustrating means for venting the feed leg through
the main valve and FIG. 12 is a section on line XI1I—XII
of FIG. 13 while FIG. 13 is a section on line XI—
XA of FIG. 12. FIGS. 14 and 15 are similar diagram-
matic sections of the back head illustrating the main
valve and passages for compressed air flushing of the
drill hole and FIG. 14 is a section on line XIV—XIV
of FIG. 15 while FIG. 15 is a section on line XV—XV
of FIG. 14. FIG. 16 is a side view and partial section
of a modification of the feed leg illustrated in FIGS.
1-6. FIG. 17 is a further view of a portion of the feed
leg of FIG. 16. FIG. 18 is a diagrammatic section of
the back head of a drill with a modified valve device
for use in connection with the feed leg of FIGS. 16
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and 17. FIGS. 19 and 20 are detail sections of the valve
device -according to FIG, 18.

The drilling mechanism illustrated in the drawings con-
sists of a drill steel actuating motor and an expansible
and contractible feed leg hingedly connected to the actuat-
ing motor for supporting the motor and for movement
of the motor towards a rock face to be drilled.

The drill steel actuating motor may, of course, be of
any suitable type and is here illustrated as a hammer
rock drill having a casing 1 and a back head 2 and the
feeding device is presented as a feed leg comprising a
cylinder 3 in which a piston 4 and a piston rod § are
movable under the action of compressed air and which
is hingedly connected to the casing 1. The cylinder 3
is provided with a head § in which a body 7 is secured,
said head and body together forming a member for con-
necting the cylinder 3 to the drill 1. The body 7 for
this purpose has formed thereon a trunnion 8 which is
journalled in a bearing 9 formed by a Iug 1% on the
underside of the casing 1 of the drill as shown in FIG.
7. The trunnion 8 is provided with three bearing sur-
faces 11 separated by two annular grooves 12 and 13,
respectively, and is provided with sealing rings 14, 15,
16 which together with the bearing surface ¢ form a
seal between the grooves 12 and 13 as well as between
the grooves and the atmosphere. A nut is secured on
screw threads 18 at one end of the trunnion 8 and forces
a spring 19 with a friction washer 28 against one side
of the lug 18, whereas a conical surface 21 on the trun-
nion 8 bears against a conical surface at the opposite
side of the lug 18. A passage 22 communicates with
the groove 12 and an opening 23 in the body 7 and a
passage 24 forms a communication between the groove
13 and an opening 25 in the body 7, as obvious from
FIG. 3. The openings 23 and 25 register with open-
ings. of passages 26 and 27, respectively, in the head 6.
The passage 26 is connected through a pipe 28, see FIG.
4, with a bracket 29 forming the base of a handle 30
fixed on the cylinder 3 by means of a screw bolt 31. The
pipe 28 communicates through a passage 32 with a space
33 in a valve device provided in the bracket 29 of the
handle 39, The passage 27 also communicates with the
interior of the cylinder 3 through a passage 36, which
is formed as a branch of passage 27 as shown in FIG.
4, The interior of the cylinder 3 furthermore com-
municates with a passage 37 leading to a space 38 in the
head 6 which by means of a spring actuated ball valve
39 is separated from a passage 40 in the head 6 lead-
ing to the atmosphere. ‘A spindle carrying a push but-
ton 41 is provided in the head 6 for opening the valve
39 when the operator desires to vent the cylinder 3 to
the atmosphere through the passage 37, space 38 and
passage 40. Such venting is sometimes desirable when
the drill steel meets cracks in the rock or for other pur-
poses.

The bracket 29 has a transverse bore 42 accommodating
a slide valve 43 provided with lands 44 and 45 separated
by an annular reduced portion 46 forming the space 33.
A passage 47 opening in the bore 42 communicates
through a pipe 48 with a lower head 49 on the cylinder 3.
A passage 58 in the head 49 leads from the pipe 48 to
a working chamber 51 in the cylinder 3 formed between
the piston 4, the piston rod 5, the cylinder 3 and the lower
head 49. The chamber 51 constitutes a working cham-
ber for pressure fluid in the feed leg for producing con-
traction of the feed leg. A chamber 52 is formed in the
cylinder 3 between the piston 4 and the head 6 and
forms the working chamber for pressure fluid acting to
expand the feed leg.

As soon as the drill is connected to a supply of pressure
fluid, such as compressed air, pressure fluid flows through
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passages in the drill which will be described hereinbelow
to the groove 12 in the trunnion 8 and further through
the passage 22, the port 23 the passage 26 in the head 6,
through the pipe 28 and the passage 32 to the space 33
in the Dbracket 29. The handle 30 is provided with a
trigger 53 which when pressed towards the handle moves
a pin 54 which displaces the valve 43 against the pressure
of a spring 55 so that the space 33 between the lands 45
and 44 provides a communication between the passage 32
and the passage 47 thereby conveying pressure fluid to
the pipe 48, the passage 50 and the contraction chamber
51 of the feed leg. The displacement of the valve 43
to the right in FIG. 5 by means of the trigger 53 to un-
cover passage 35 by land 44 also opens a vent passage
from the working chamber 52 through the passage 36,
the passage 27, the pipe 34, the passage 35 in the bracket
29 and a passage 56 to the atmosphere. The pressure
fluid acting in the chamber 51 then causes contraction of
the feed leg.

The piston rod 5 is provided with a foot portion 57
adapted to rest on the ground or any suitable structure
or wall in the working place.

The drill steel actuating motor as mentioned herein-
above consists of a casing 1 and a back head 2. A suitable
steel retainer 58 for a hollow drill steel 59 is provided
in conventional manner at the front end of the casing 1.
A handle 60 is provided on the backhead 2 in conventional
manner. The casing 1 contains a reciprocable hammer
piston 61 which upon reciprocation in a manner known
per se delivers blows to the shank of a hollow drill steel
59. A flushing medium tube 62 extends through the ham-
mer piston 61 into a duct 63 for flushing medium in the
drill steel 59 in a manner which is also very conventional
in connection with rock drills. The back head 2 contains
a conical valve member 64 which may be operated by
means of a handle 65. Compressed air is supplied to the
drill through a hose 66 and a tube 67 fitted in the back
head 2 endwise of the valve member 64. The valve mem-
ber 64 is bored as indicated at 68, this bore communicat-
ing with a port 69 in the valve member which within a
certain angle of displacement of the handle 65 communi-
cates through a passage 70 in the back head 2 with valve
chambers 71 and 72. The valve chambers may be
brought into communication with working chambers 73
and 74 behind and in front of the piston 61 through pas-
sages 75 and 78, respectively. A flapper valve 77 is pro-
vided in the drill for distribution of compressed air to
the chambers 73 and 74. 78 indicates a groove in the
cylinder wall communicating with exhaust ports 79 of the
drill.

A passage 80, FIG. 13, in the back head 2 is in con-
stant communication with the compressed air supply pipe
67 and communicates through a passage 81 in the casing
1 with the groove 12 in the trunnion 8, FIG. 3, as de-
scribed hereinabove, and supplies compressed air of line
pressure to the space 33 in the bracket 29, FIG. S.

The valve member 64 has a further bore 82, FIGS. 8,
9 which through a passage 83 and a groove 84 in the
valve member 64 in certain angular positions of the valve
member 64 may be brought into communication with a
passage 85 leading to a pressure reduction device which
consists of a valve member 87 rotatable in a plug 86
in the back head 2 by means of a handle 88. The valve
member 87 has a vent passage 89, FIG. 8, leading to the
atmosphere and communicating with a groove 90 in the
valve member 87. Another groove 91 in the valve mem-
ber 87 communicates through a bore 92 with the passage
85. Both grooves 90 and 91 register with an opening 98
in the plug 86. The grooves 9¢ and 91 are of such relative
dimensions and shape and varying width as to control
the distribution of air vented to the passage 89 and sup-
plied to a passage 93 leading to a passage 94 in the casing
1 and the groove 13 on the trunnion § and further through
the passages 24, 27 and 36 to the working chamber 52 of
the feed leg. Consequently, by suitable adjustment of the

10

15

20

30

35

40

45

50

55

60

65

70

5

4

handle 88 the pressure in the working chamber 52 of the
feed leg may be adjusted at the will of the operator.
The back head 2 has a passage 95 which through a groove
97 in the plug 86 connects the passage 93 through a groove
96 and the port 78, FIG. 12, with the atmosphere through
the working chamber and exhaust 78 of the drill for vent-
ing the working chamber 52 of the feed leg in certain
angular positions of the handle 65 and the valve mem-
ber 64,

Flushing water is supplied to the drill through a flushing
water tube 160 connected to a tube 101 fitted in the back
head 2 and communicating through a passage 162, FIG.
11, with a valve chamber 103 containing a spring actuated
ball valve 104 operated to open position by a pin 105
which is in contact with a cam surface 106 on the valve
member 64 due to the pressure of the flushing water and
a spring 167 acting on the ball valve 104. In open posi-
tion the ball valve 184 provides communication between
the passage 102 and the chamber 103 to a passage 108
communicating with the flushing medium tube 62. With-
in certain angular positions of the handle 65 the cam 106
operates the flushing water valve 164 to provide more or
less flushing water to the flushing medium tube 62, The
valve member 64 is provided with a passage 110, FIGS.
9 and 15, communicating with the bore 82 and in certain
positions of the valve member 64 with a passage 111 in
the back head 2 which passage also communicates with
the flushing medium tube 62. Consequently, in certain
positions of the valve member 64 compressed air may be
supplied to the flushing medium tube 62 for blowing the
drill hole with live air.

The passages, grooves and ports provided in and co-
operating with the control valve member 64 are arranged
in such a manner that when the handle 65 is in the posi-
tion 120 in FIG. 14 flushing air is supplied to the flush-
ing medium tube 62 and the duct 63 of the drill steel at
full line pressure and simultancously the working cham-
ber 52 of the feed leg is vented to the atmosphere
through the control valve 64 and exhaust ports of the
drill, FIG. 12. When the handle 65 is moved from the
position 120 past the position 121 the vent passage 95
for the chamber 52 is closed. After further movement
of the handle 65 to the position 122 air is admitted to the
working chamber 52 of the feed leg through the groove
84 and passage 85, FIG. 8, so that feeding of the drill
towards the rock face is initiated. After further turning
of the valve handle 65 to the position 123 flushing water
also starts to flow up to the flushing medium tube 62
due to actuation of the spindle 105 by the high por-
tions of the cam surface 106 while the drill is fed
towards the rock. In the position 124 the supply of
feeding air and flushing water increases and through
port 69 air is also admitted to the drilling motor, which
Starfs to operate slowly. This is the position where
collaring begins. In the position 125 full feeding pres-
sure and water supply is obtained and the drilling motor
operates with increased speed. The handle 65 is then
turned to the position 126 where the drill operates at
full speed with full feeding pressure and full flushing
water supply. In any position in which feeding air is
supplied to the feed leg and the working chamber 52
thereof the pressure of the air admitted to the working
chamber 52 may be adjusted by means of the handle 88,
which controls the relation of the areas of the grooves
90 and 91 uncovered by the port 98, FIG. 8.

When a hole has been drilled the operator returns the
handle 65 from the position 126 to the position 120
thereby automatically turning off flushing water and
blowing the drill hole and venting the feed leg. Holding
the drill handle 69 with one hand he then grasps the
handle 39 and presses the trigger 53 which causes con-
traction of the feed leg by air supplied to the working
chamber 51 so that ke can bring the foot portion 57 into
a new advanced position. Upon turning of the handle
65 again to the position 126 the drilling mechanism con-
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tinues the drilling and feeding operation in the same
manner and with the same setting of the feed pressure
and flushing water supply as before. A spring pressed
plunger 13¢, FIG. 9, cooperating with notches 131 on
the valve member 64 retains the valve member in various
positions from the positions 126 to 126 without the oper-
ator having to keep his hand on the handle &5.

The modification of the invention illustrated in FIGS.
16-20 consists of a feed leg comprising a cylinder built
up by two tubular members 132 and 133 accommodating
a piston 134 and a piston rod 135. The members 132
and 133 are fitted in a head 136, similar to the head 6, in
which the body 7 fits. The members 132 and 133 are
also fitted to a lower head 137 through which the piston
rod 135 extends and. carries a foot portion 57. The head
136 has a passage 138 communicating through the body 7
with the passage 81 of the drill. The passage 138 com-
municates with a space 139 between the tubular members
132 and 133 which through openings 140 communicates
with-a working chamber 141 on the under side of the
piston 134, Compressed air admitted to the chamber 141
produces contraction of the feed leg when a working
chamber 142 on top of the piston 134 is vented to the
atmosphere. The head 136 is provided with a venting
passage 37 leading from the chamber 142 to a space 38
in the same way as in the head 6. The space 38 is by
means of a spring actuated ball valve 39 separated from
a passage 48 leading to the atmosphere. A spindie carry-
ing a push button 41 is provided in the head 13§ for
opening the valve 39 when the operator desires to vent
the chamber 142 to the atmosphere. The head 136 is
also provided with a passage 143 communicating with
the chamber 142 and through the body 7 with the passage
84 in the drill.

The tubular member 133 carries a handle 144 corre-
sponding to the handle 38 but the valve mecharism in
the handle 3@ has been placed on the drill. - For this pur-
pose a valve member 145, FIG. 18, is provided in the
back head 2, this valve member being rotatable by means
of a handle 146. A passage 147 corresponding to pas-
sage 89 in FIG. 13 communicates with a space 148 at
the big end of the conical valve member 145. The valve
member 145 has two grooves 149 and 150, the groove
149 providing communication between the passage 147
and the working chamber 141 in the position of the valve
member 145 illustrated in FIG. 19. This is the position
for contraction of the feed leg. A 90° turn of the valve
member 145 causes the groove 15§ to bring the passage
81 into communication with a vent passage 151 to the
atmosphere for venting the working chamber 141, A
groove 152, FIG. 20, in the valve member 145 provides
communication between the passages 93 and 94 for sup-
plying compressed. air of suitable pressure to the working
chamber 142 for expansion of the feed leg. A further
groove 153 serves for venting of the chamber 142
through the passage 151 after a 90° turn of the valve
member 145 from the position in FIG. 20, ie. to the
position in FIG. 19. 1t is obvious that the feed leg of
FIGS. 16-20 operates in the same way as the feed leg
illustrated in FIGS. 1-6 only that the valve device in the
handle 36 has been moved to the drill and the externally
disposed pipes 28, 34 and 48 have been dispensed with.

Other modifications of the invention may be made by
those skilled in the art within the scope of the claims.

What we claim is:

1. A rock drilling mechanism comprising a hammer
rock drill, a compressed air actuated hammer piston in
said drill, a casing in the drill in which said hammer
piston is reciprocable, a back head on the drill, a tele-
scopically arranged expansible and contractible feed leg
hingedly connected to said casing for supporting the drill
and for movement of the drill toward a rock face to be
drilled, means for supplying compressed air for recipro-
cation of the hammer piston, a main valve in said back
head controlling the supply of compressed air to the
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hammer piston, flushing medium passages in the driil
leading to a flushing medium duct in a drill stecl engaged
by the drill, flushing water passages in the back head,
compressed air passages in the back head, means on said
main vaive for controlling supply of flushing water from
said flushing water passages to said flushing medinm duct,
means on said main valve for controlling supply of com-
pressed air from said compressed air passages to the
flushing medium duct, a cylinder in said feed leg, a feed
piston and piston rod reversably movable in said cylinder
upon actuation by compressed air to produce said move-
ment of the drill and contraction of the feed leg, respec-
tively, a first working chamber for compressed air in the
feed leg for producing expansion of the leg, a second
working chamber for compressed air in the feed leg for
producing contraction of the leg, a member on the cylin-
der for hingedly connecting the cylinder and the casing,
2 trunnion on said member, a bearing in the casing for
mounting the trunnion to form said hinged connection
between the leg and the casing, passages in the back head
and the casing and said member for supplying compressed
air to said working chambers in the feed leg, means in
said main valve for controlling the supply of compressed
air to said first working chamber, a pressure reduction
device in the back head for controlling the pressure of the
compressed air supplied to said working chambers, and
means for venting compressed air from the first working
chamber of the feed leg.

2. A rock drilling mechanism comprising a hand guided
and directed drilling tcol, said tocol having a pressure
fluid operated motor for actuating a-drilling implement,
a handle mounted at the rear end of the tool which is
grasped by the operator in the guiding and directing of
the tool, a pressure fluid operated feed leg adapted to
rest-at its lower end upon the floor, and comprising rela-
tively reciprocable fluid cylinder and piston elements pro-
viding between them-an expansive chamber, said cylinder
element projecting upwardly above said piston element,
a cylinder head carried by said cylinder element at one
end of said expansion chamber in said cylinder element
at one end of said pision element, a feed leg contraction
chamber in said cylinder element at the opposite end of
said piston element, a trunnion and a cooperating bearing
on-said tool providing a transverse hinge connection be-
tween the upper end of the cylinder element and said
drilling tool to permit tilting of said tool and feed leg
in upright planes in different angular positions with re-
spect to-each other, at least two circumferential grooves
in said trumnion, passages in said tcol communicating
with said grooves, a first passage in the trunnion and in
the cylinder head and forming communication between
one of said grooves and said expansion chamber, a sec-
ond passage in the trunnion and in the cylinder forming
communication between another of said grooves and said
contraction chamber, means for attaching said trunnion
to said cylinder head, fluid supply means leading to the
tool, control valve means for controlling the supply of
operating fluid through- said passages from said fluid
supply means to said operating chambers in' the feed leg
for producing expansion or contraction of the feed leg,

espectively, and means located at the rear end of the tool
adjacent- to said handle for venting pressure fluid from
said feed leg expansion chamber.

3. In rock drilling apparatus of the character described
for drilling holes in generally non-vertical directions in a
rock face and under the manual guidance and control of
an operator, the combination which comprises a rock
drill having a drill-receiving chuck at one end and a back
head and manipulating means to be grasped by the opera-
tor at the opposite end, a telescoping elongated and

-axially extendible and retractable feed leg for supporting

at.least a substantial portion of the weight of said rock
drill and for feeding thereof toward said rock face as
manipulated by said operator, hinge means interconnect-
ing one end of said feed leg with said rock drill for con-
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tinuous angular movement with respect thereto about an
axis substantially perpendicular to the longitudinal axis
of said rock drill during said support and feeding thereof
by said feed leg in various progressive positions of said
rock drill as it drills into said rock face, ground engaging
means at the other end of said feed leg against which it
supports and feeds said rock drill, double-acting pressure
fluid cylinder-and-piston means in said feed leg for pro-
gressive extension thereof to urge said rock drill toward
said rock face and for power retraction of said feed leg
from extended positions thereof, means for supplying fluid
pressure to said rock drill, means for conducting said
pressure fluid from said rock drill separately to opposite
sides of said piston in said double-acting cylinder-and-
piston means for effecting said separate extending and
retracting movements thereof, feed valve means for con-
troiling and regulating flow of said pressure fluid to said
feed leg for said progressive extension thereof, venting
valve means for relieving pressure fluid from said feed leg
to permit retractidn thereof, and retracting valve means
for controlling flow of said pressure fluid to said feed leg
for said power retraction thereof, all said valve means
being disposed on said apparatus in positions readily ac-
cessible to said operator while manipulating said rock drill
by said manipulating means.

4., In rock drilling apparatus of the character described
for drilling holes in generally non-vertical directions in a
rock face and under the manual guidance and control of
an operator, the combination which comprises a rock
drill having a drill-receiving chuck at one end and a back
head and manipulating means to be grasped by the oper-
ator at the opposite end, a telescoping elongated and ax-
ially extendible and retractable feed leg for supporting at
least a substantial portion of the weight of said rock drill
and for feeding thereof toward said rock face as manip-
ulated by said operator, hinge means interconnecting one
end of said feed leg with said rock drill for continuous
angular movement with respect thereto about an axis sub-
stantially perpendicular to the longitudinal axis of said
rock drill during said support and feeding thereof by said
feed leg in various progressive positions of said rock drill
as it drills into said rock face, ground engaging means at
the other end of said feed leg against which it supports
and feeds said rock drill, double-acting pressure fluid cyl-
inder-and-piston means in said feed leg and including a
first working cylinder chamber for progressively extend-
ing said telescoping feed leg upon admission of pressure
fluid thereinto to urge said rock drill toward said rock
face and a second working cylinder chamber for power
retraction of said extended telescoping feed leg upon ad-
mission of pressure fluid thereinto, means for feeding
pressure fluid to said rock drill, internal flow passages
through said hinge means for conducting said pressure
fluid from said rock drill separately into said first and sec-
ond cylinder chambers of said double-acting cylinder-
and-piston means for said separate extending and retract-
ing movements of said feed leg, feed valve means for con-
trolling and regulating said flow of said pressure fluid to
said first cylinder chamber for said progressive extension
of said feed leg, venting valve means for relieving pressure
fluid from said first cylinder chamber to permit retraction
of said feed leg, and retracting valve means for confrol-
ling said flow of said pressure fluid to said second cylin-
der chamber for said power retraction of said feed leg,
all said valve means being disposed on said apparatus in
positions readily accessible to said operator while manip-
ulating said apparatus by said manipulating means.

5. Rock drilling apparatus as recited in claim 4 in
which said cylinder-and-piston means includes an elon-
gated cylinder at the portion of said telescoping feed leg
adjacent said hinged end thereof and a piston reversibly
reciprocal in said elongated cylinder, and in which said
telescoping extension and retraction of said feed leg are
provided by an elongated member connected to said recip-
rocal piston in said cylinder and extending slidably out
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through the lower end thereof, and in which said flow
passages and valve means conduct and control said flow of
pressure fluid separately and individually into said elon-
gated cylinder and selectively on either side of said recip-
rocal piston therein for urging said piston selectively one
way or the other in said cylinder effecting said extension
and retraction of said elongated member connected to
said piston substantially without relative longitudinal ex-
tending or retracting movement of said elongated cylinder
portion with respect to said rock drill and said hinge con-
nection thereto.

6. Rock drilling apparatus as recited in claim 4 in which
said hinge means interconnecting said feed leg with said
rock drill includes a trunnion and a bearing therefor, and
in which said internal flow passages through said hinge
means for conducting said pressure fluid from said rock
drill include separate passages through said trunnion for
separately conducting said pressure fluid to each of said
opposite sides of said piston in said double-acting cylin-
der-and-piston means, and in which said bearing for said
trunnion includes separate passages in flow communica-
tion with said passages in said trunnion in all angular posi-
tions thereof for separately conducting said flow of pres-
sure fluid selectively to said opposite sides of said double-
acting cylinder-and-piston means.

7. Rock drilling apparatus as recited in claim 3 in
which said feed valve means and said retracting valve
means are both mounted adjacent said manipulating
means on said back head for operation thereof by said
operator while guiding and manipulating said drill.

8. Rock drilling apparatus as recited in claim 3 which
also includes means for delivering flushing water to a drill
in said drill-receiving chuck, and in which said feed valve
means for controlling said extension of said feed leg is
disposed on said manipulating means at said back head
and associated with valve means for controlling said sup-
plying of pressure fluid to said rock drill and for control-
ling said flushing water to said drill.

9. Rock drilling apparatus as recited in claim 3 which
also includes main valve means at said back head for con-
trolling said supplying of pressure fluid to said rock drill
and associated with said feed valve means for said feed
leg, and pressure reducing means at said main valve
means.

10. In rock drilling apparatus of the character described
for drilling holes in generally non-vertical directions in
a rock face and under the manual guidance and control
of an operator, the combination which comprises a pneu-
matic rock drill having a drill-receiving chuck at one end
and a pneumatic motor for driving said chuck and a
back head at the opposite end of said rock drill, a tele-
scoping extendible and retractable feed leg adapted to
rest at its lower end on the ground and for supporting
at least a substantial portion of the weight of said rock
drill and for feeding thereof toward said rock face, hinge
means interconnecting the upper end of said feed leg
with said rock drill for angular movement with respect
thereto during said supporting and feeding thereof in
various progressive positions as said rock drill drills into
said rock face, a fluid pressure cylinder in said feed leg,
a piston reciprocally movable in said cylinder under the
operation of fluid pressure therein, an elongated piston
rod movable with said piston and providing said tele-
scoping extendible and retractable element of said feed
leg as said piston is moved in said cylinder by pressure
fluid acting selectively on either side of said piston in said
cylinder, means for supplying pressure fluid to said ap-
paratus for operation of said pneumatic rock drill and
said piston in said cylinder, control means disposed at
said back head for controlling operation of said pneu-
matic rock drill by said operator, separate conduit means
from said pressure fluid supplying means for supplying
pressure fluid into said cylinder separately and selectively
on either side of said piston therein, a feed valve at said
back head for controlling and regulating supply of pres-
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sure fluid to said cylinder at the upper side of said piston
for controlling said extending movement of said feed leg,
retracting valve means at said back head for supplying
pressure fluid to said cylinder at the lower side of said
piston therein for controlling retraction of said feed leg,
and venting valve means for selectively venting pressure
fluid from said cylinder on either side of said piston
therein permitting selectively said extension and retrac-
tion thereof.
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