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7 Claims,

This invention relates to rock drills, and more
particularly to improved supporting and guiding
means for the drill steel actuating motor of gz
hammer rock drill.

It is an object of this invention to provide an
improved rock drilling apparatus. Tt is another
object of this invention to provide sn improved
structure for supporting and guiding g drill steel
actuating motor relative to its work. Still an-
other object of thig Invention is to provide an
improved rock drilling apparatus of the type in
which a portion of the Support is furnished by
the face in which g hole is being drilled. A still
further object of this invention is to provide, in
a supporting and guiding structure for a drill
steel actuating motor of the chain fed type, an
improved support member adjustable for con-
trolling the tension of the feed chain. Still an-
cther cobject is to provide, in a rock drilling ap-
paratus of the type above mentioned, an im-
proved supporting. structure having an adjust-
able, fluid actuated member for supporting the
drill at one of its ends. Still another object is
to provide, in g supporting structure for a drill
steel actuating motor, a fluid actuated means
slidably adjustable along a motor guide member
for adjusting the tension on a feed chain for the
motor and cperative for engaging an abutment
to support the drill. Other objects and advan-
tages of the invention will hereinafter more ful-
ly appear in the course of the following descrip-
tion and as more barticularly pointed ous in the
appended claims.

In the accompanying
is shown for purposes of
ment of the invention,

Fig. 1 is a view, in side elevation, of a drill
mechanism in which the illustrative  embodi-
ment of the invention is incorporated.

Tig. 2 is an enlarged horizontal sectional view,
with a portion broken away,-taken on the line
2—2 of Fig. 1.

Fig. 3 is an enlarged Cross sectional view taken
on the line 3—3 of Fig. 1.

Fig. 4 is an enlarged view, with parts in ele-
vation and parts in section, taken on the plane
of the line 4—4 of Fig, 1.

Fig. 5 is an enlarged cross sectional view taken
on the line 5—5 of Fig, 1, with parts omitted.

drawings, in which there
illustration one embodi-

Fig. 6 is an enlarged horizontal sectional view !

;aken on the line 6—§ of Fig. 1.

Fig. 7 is an enlarged view in longitudinal ver-
ical section taken through the improved drill
nechanism shown in Fig, 1.

Fig. 8 is an enlarged cross sectional view taken
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on line 8—8 of Fig. 7, iltustrating the feed con-
irol device.

Fig. 9 is a detail sectional view taken on line
8—8 of Fig, 8. )

In this illustrative embodiment of the inven-
tion there is shown a drill steel actuating motor
i of the drifter type mounted upon an improved
supporting and guiding structure, generally des-
ignated 2, .

The drill steel actuating motor | is of the -
pressure fluid actuated type of a standard and
well known ‘design, and comprises a motor cyl-
inder 4 in which there is reciprocable a usuai
hammer piston adapted to actuate percussively
a drill steel 5 supported in a usual manner with-
n a front chuck housing 6. The cylinder 4 is
provided with a rear head block 7, and the mo-
tor parts, including the cylinder, chuck housing
and rear head block, are held in assembled re-
lation by usual side rods 8. Pressure fluid is
supplied to the motor cylinder from a supply line
{0 under the control of a usual throttle valve
mechanism {1 having an operating handle {2,

Now referring to the improved supporting and
guiding structure, it will be noted that there is
rrovided an elongated guide member 13, shown
herein as an I-beam, and mounted on the for-
ward end of the guide member for adjustment
longitudinally thereof is an extensible, fluid
actuated, supporting device, generally designated
4, while attached to the rear end of the guide
member is an adjustable ‘supporting structure,
generally designated (5. The motor 1 is provided
with depending side portions 16 which are slida-
bly guided upon the upper flanges {7 on the I-
beam guide member, and a feed chain 18 con-
nected to the drill motor basses around the ends
of the guide member and is guided and controlled
in & manner that will shortly be described more
in detail. Referring to the forward supporting de-:
vice 14, it will be noted that it comprises a ¢yl-
inder 19 arranged beneath the guide member in
a blane parallel to the longitudinal axis of the
latter and having a bore 20 which is closed at its
ends by eylinder heads 21 and 22, Reciprocably
mounted in the cylinder bore is & piston 24 car-
rying @ piston rod 25 which extends through an
opening 26 in the cylinder head 22 and has
threadedly secureg to its forward eng an abut-
ment-engaging point 27. Formed integrally with
the cylinder head 21 are projecting arms 28 hav-
ing grooves 89 for slidably receiving lower flanges
21 on the guide member 13, as shown in Fig, 4.
Attached to the cylinder head 22, as by bolts 32,
is a block 33 which is provided with grooves 24
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also slidably receiving the lower flanges on the
guide member, as shown in Fig. 5. The block 33

. is provided with portions 36 extending upwardly
abous the sides of the guide member 13, and
formed in the portions 36 at the forward end of
the block are openings 317 which receive a bol§
38 extending transversely of the guide member in
advance of its forward end. The bolt is secured
in position by a nut 40 threaded upon its end,
and rotatably mounted upon the bolt is a chain
sprocket 41 about which the feed chain 18 passes.
Mounted on the bolts 32 in advance of the block
33 are arms 44 carrying a guide member 45 for
guiding the forward end of the drill steel while
the hole is being started. Means are provided
for moving the supporting device {4 and the
chain sprocket 81 therewith forwardly along the
guide member to increase the tension on the
feed chain to the desired amount and to hold
the device (8 in its adjusted position. This
means comprises & block 41 adjustably mounted
upon the lower flanges 31 on the guide member
and held in any desired position by clamping
bolts 28. A threaded rod 50, fixed to the cyl-
inder head 21 as by welding, extends rearwardly
through an opening in a depending. portion St
of the block 47 and has threaded upon it nuts
52 at opposite sides of the depending portion 5!
tor adjusting the device 14 relative to the block
57 and for locking it in its adjusted position.
The piston 24 is moved forwardly in its cylinder
bore to force the abutment-engaging point 217
firmly against & forward abutment, usually the
working face, by pressure fluid supplied from a
main supply line 54, under. the control of a
manually operated valve 55, to a flexible con-
duit 55 which conducts the pressure fluid, un-
der the control of a three-way throttle valve 58,
through an opening 59 in the cylinder head 21
to the rear end of the cylinder bore. To release
the point 27 from its abutment the throttle valve
58 is moved to cut off the flow of pressure fluid
in the conduit 58 and to vent the cylinder bore
23 to atmosphere.

At the rear end of the guide member {3 are
plates 60 attached to the sides of the guide mem-
ber by bolts 61; and supported by the plates is a
device, generally designated 63, for controiling
the motion of the feed chain {8. This device as
hereinafter described is operative to cause
hammer moter to advance along the guide bar
step by step or to cause it to retract at will. At-
tached to the rearward ends of the plates 68 by
2 bolt 65 is a member 66 having a rearward por-

tion fitting within a recess 68 in a connecting v

member 68, as shown in Fig. 6. A pin T3 ex-
tends through an opening in the member 69 and
fits within a groove in the portion of the member
£6 extending into the recess 68, for locking to-
gether the members 66 and 69. The member 69
is pivotally connected to a pivet-forming bolt T2
carried by a clamping device 13 adjustably
mounted on the supporting structure 15, and a
handle T4 on the bolt 12 effects clamping engage-
ment of the clamping device with the supporting
structure in its various adjusted positions. -

The supporting structure 15 may be of a type
similar to that disclosed in my copending appli-
cation Serial No. 325,490, filed March 23, 1940,
and herein comprises a cylinder 15 having 2
lower cylinder head 16 to which there is attached
an abutment-engaging point TT. Reciprocably
contained within the cylinder is a piston, not
shown, having a tubular-shaped piston rod
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extending through an opening in an upper cyl-
inder head 80 and carrying an abutment-en-
gaging point 82. Pressure fluid is supplied from
the supply line 54 to a flexible conduit 83 which
connects to the piston rod 19 adjacent the abut-
ment engaging point 82, and pressure fluid flow-
ing from the conduit 83 is delivered through the
tubular piston rod to the cylinder beneath the
piston for moving the abutment-engaging points
71 and 82 firmly into engagement with extrane-
ous abutments. A three-way valve 85, having a
contrel handle 98, is provided for controlling the
flow of pressure fluid through the conduit 83 to
the cylinder or for cutting off pressure fluid sup-
ply and venting the cylinder to atmosphere to
effect a release of the abutment-engaging points
from their abutments.

Now referring to the specific structure of the
feed control device 63, it will be noted that the
rearward portion of the feed chain 18 passes
around a chain sprocket 87 fixed to a control
<haft 88 (Fig. 8). Also fized to the shaft 88 is
s rotatable ratcheb ring 89, while keyed to the
casing of the control device and arranged cen-
trally within the ratchet ring is a non-rotatable
pawl carrier 60 carrying sets of oppositely acting
spring-pressed pawls 81 and 92. A conventional
rotatable control ring 93 provided with an op-
erating handle 84 is engageable with the pawls
for throwing oub either set of pawls from en-
gagement with the ratchet ring, while the other
cet engages the ratchet teeth. Thus the pawls
may effect control of the direction of rotation
of the sprocket 87. As the hammer piston of
the drill steel actuating motor is operated per-
cussively to actuate the drill steel, longitudinal
vibrations in opposite directions are set up with-
in the motor, and these vibrations create a jump-
ing tendency of the drilling motor. This jump-
ing action, either forwardly or rearwardly, effects
feed of the drill motor along the guide and the
girection of feed is under the control of the
pawls of the ralchet mechanism. The feed chain
18, under the control of the ratchet mechanism,
permits feed of the drill motor step by step along
the guide in one direction while movement of
the motor in the reverse direction is prevented.
As this control device is of a well known form
and as the mode of operation thereof.is well
known to those skilled in the art, further de-
seription is herein unnecessary.

The mode of operation of the improved rock
drill is as follows: The cylinder 73 of the rear
supporting structure 5 is placed in any desired
position and pressure fluid is supplied to the
cylinder from the supply line 54 and the flexible
conduit 83 to effect movement of the points 77
and 82 into engagement with suitable abutments.
The clamping device 13 is moved into the desired
position along the cylinder and is clamped in
that position by operating the handle 74 to
tighten the bolt 72. The supporting device 14
at the forward end of the guide member 3 is
then moved forwardly, if this adjustment has
not, as would usually be the case, been taken
care of, by adjusting the nuts 52 on the threaded
rod 50, to increase the tension on the feed chain
t8 to the desired amount. The guide member
13 is swung about the pivot-forming bolt 12 at
its rear end to bring the drill motor into the de-
sired drilling position, and then pressure - fluid
is supplied through the conduit 56 to the cylinder
vore 20 at the rear end.of the piston 24 for mov-
ing the abutment-engaging point 21 firmly
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against the face of the Work, ‘The throttle valve
11 is then opened to supply pressure fluid from
the supply line 10 to the -drill motor to effect re-
ciprocation of the hammer piston in g manner
well known to those skilled in the art; The re-
versals of the hammer piston tend to produce
Jumps of the drill motor. and this jumping tend-
ency is transmitted to the feed chain 18. The
motion control device €3 permits the feed chain
to be moved by the jumps of the drill motor in
one direction while holding the feed chain
against movement in the opposite direction,
thereby effecting feed of the drill motor in one
direction or another depending on the adjust-
ment of the motion control device.

As a result of this invention, it will be noted
that an improved rock drill having an improved
adjustable supporting strueture for supporting

the drill motor in various positions relative to its

work is provided, It will further be noted that
the supporting structure is not only rugged in
construction, but is simple in design and com-
rosed of parts which may be inexpensively con-
structed ang easily applied. '

.While there is in this application specifically
described one form which the invention may as-
Sume in practice, it will be understood that this
form of the same is shown for purposes of illus-
tration and that the invention may be modified
and embodied in various other forms without de-
parting from its spirit or the scope of the ap-
pended claims.
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What T claim as new and desire to secure by

Letters Patent is:

1. In 3 rock drili, in combination, a fluig actu-
ated percussive type drill motor, means for sup-
porting and guiding saig drill motor for move-
ment relative to its work comprising an elon-
gated guide member, adjustable means for sup-
porting the rear end of said guide. member, g
fluid-actuated abutment-engaging device adjust-
ably mounted on the forward end of said guide
member, a feed control chain attached to said
drill motor and extending arcund the ends of
said guide member, a motion control device at
the rear end of said guide member for controlling
movement of said feed control chain, means at-
tached to saig abutment-engaging device and
arranged at the forward end of said guide mem-
her for guiding the
trol chain, means for adjusting the position of
said abutment-engaging device and said feed
control chain guiding means attached thereto for
regulating the tension on said feed control chain,

and means for supplying pressure fluid to said -+

abutment-engaging device for effecting engage-
ment of the latter with a forward abutment,

2. In g rock drill, in combination, a fluid actu-
ated percussive type drill motor, means for sup-
porting and guiding said drill motor for move-
ment relative to its work comprising an elon-
gated guide member, adjustable means for sup-
porting the rear end of said guide member, a
cylinder adjustably mounted on the forward end
of said guide member and
nally thereof, a piston reciprocably mounted in
said cylinder and carrying an abutment-en-
zraging point extending toward the forward end
3f said guide member, a feed control chain at-
;ached to said drill motor and extending around
he ends of said guide member, means arranged
b the rear end of said guide member for con-
rolling movement of said feed control chain,
neans attached to saig cylinder and arransed

movement of said feed con-

extending longitudi- ¢
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at the forward end of said guide member for
guiding the movement of said feed control chain,
means for adjusting the position of said cylinder -
and said feed control chain guiding means at-
tached thereto for regulating the tension on said
feed control chain, and means for supplying
pressure fluid to said "cylinder for moving said
abutment—engaging‘ points into engagement with
& forward abutment.

3. In a rock drill, in combination, & drill motor,
means for supporting and guiding said drill mo-
tor for movement relative to its work comprising
an elongated guide member having spaced par-
allel guide portions extending longitudinally
thereof, said drill motor being slidably guided
upon certain of said guide portions, adjustable
means for supporting one end of said guide
member, a fluid actuated abutment-engaging de-
vice at the opposite end of said guide member
and slidably mounted on said guide portions
spaced from the portions guiding said drill mo-
tor, a flexible feed control element attached to
said drill motor and extending around the ends
of said guide member, a motion control device
for controlling movement of said flexible feed
control element, means attached to said abut-
ment-engaging device for guiding the movement
of said flexible feed control element, means for
adjusting the position of said abutment-en-
gaging device and said control element guiding
means for regulating the tension on said flexible
feed control element, and means for sui)plying
pressure fluid to said abutment-engaging device
for effecting engagement of the latter with a for-
ward abutment.

4. In a rock drill, in combination, a guide, a
drill steel actuator movable along said guide,
means for feeding said actuator along said guide
toward the work including a flexible feeding
element, a support adjustably mounted on said
guide and having means attached thereto for
guiding the movement of said flexible feeding
element, said support being adjustable to vary
the tension of said flexible feeding element, an
abutment-engaging element carried by said ad-
Jjustable support and adapted - for engagement
with the face of the work for supporting one
end of said guide, and adjustable means for sup-
porting the other end of said guide.

5. In a rock drill, in combination, 3 guide, a
drill steel actuator movable along said guide,
means for feeding said actuator along said guide
toward the work including g flexible feeding ele-
ment, means carried by said guide and adjust-
able relative thereto for varying the tension of
said flexible feeding element, g projecting abut-
ment-engaging element carried by said last men-
tioned means and adjustable relative thereto for
engaging an extraneous abutment for support-
ing one end of said guide, and means for sup-
perting the other end of said guide.

6. In combination, an elongated guide, a drill
steel actuator movable along said guide, means
for feeding said actuator along said guide in-
cluding a flexible element, a bracket attached to
the front end of said guide and with which said
flexible element is operatively engaged, said
bracket having g depending portion extending
laterally beyond one side of said guide, and an
extensible support adapted for engagement with
the face of the work for supporting the forward
end. of said guide, said extensible support in-
cluding an element Secured to said depending
bracket portion and extending Iongitudinally
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along one side of said guide, and said extensible
support also including an extensiblé portion
guided on said elemeént and: projecting forwardly
in- advance of the sorward end of said gnide.

7. In combination, an elongated guide, & drill
steel actuator movable along said guide, means
for feeding said actuator along said guide in-
cluding a flexible feeding element, & support car-
ried by said guide and with which said flexible

element is operatively engaged, means for ad-
justing said support relative to said guide to
vary the tension of said flexible element, and an
abutment engaging device secured to said ad-
justable support and having a portion projecting
longitudinally into engagement with an extrane-
ous abutment for supporting said guide.

JOHN C. CURTIS.



