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7 Claims.

This invention relates broadly to rock drills;
but more particularly to a feeding mechanism for
rock drills of the stoper type.

One object of this invention is to produce a
stoper drill with an improved feeding mechanism
acting as a support for the drill.

Another object of this invention is to provide
a stoper drill with self supporting means engage-
able with the work irrespective of the position
of the drill thereon.

Another object of this invention is the produc-
tion of an improved stoper drill forming a com-
pact assembly, which is strong, durable and efii-
cient.

Other objects and advantages more or less an-
cillary to the foregoing reside in the specific
construction and aggroupment of the elements
peculiar to this structure, as will become apparent
from a more complete examination of this specifi-
cation,

In the drawings:

Fig. 1 is a side elevational view of a stoper drill
embodying the invention and shown partly in
section to illustrate details of the construction.

Fig. 2 is an enlarged longitudinal view taken in
a plane indicated by line 2—2 in Fig. 1.

Fig. 3 is an enlarged cross sectional view taken
in a plane indicated by line 3—3 in Fig. 1.

Fig. 4 is an end elevational view looking in the
direction of the arrows 4—4 in Fig. 1.

Figs. 5 to 8 inclusive are enlarged cross sec-
tional views taken in a plane indicated by’ line
58 in Fig. 2 illustrating the throttle valve in
different position.

Figs. 9 to 12 are views similar to Figs. 5 to 8
but taken in a plane indicated by line 938 in
PFig. 2. :

Figs. 13 to 16 are views similar to Figs. 5 to 8
but taken in a plane indicated by line 13—i{3 in
Fig. 2.

Figs. 17 to 20 are also views similar to Figs. 5
to 8 but taken in a plane indicated by line 11—17
in Fig. 2.

Fig. 21 is a side elevational view of a rock drill
embodying the invention shown in operation.

Referring to the drawings in which like sym-
hols designate corresponding parts throughout
the several views, 25 represents the usual fluid
actuated drilling motor having a drill steel 28
slidable within the front housing 27 and rotated
by the usual rotation mechanism (not shown).
Intermediate its ends, the motor is provided with
the usual handle 28 extending laterally therefrom
and carrying a hand grip 29 rotatable for con-
trolling the rotation of the drill steel 26. To the

(CL 255—51),

rear end of the drilling motor 25, there is secured
by bolts 36 a back head 3! having a throttle
valve 32 rotatable therein by a handle 33 made
integral therewith, and held against axial move-
ment in one direction by a nut 33’ and in the
other direction by a fluid connection 34 through
which motive fluid may be admitied into a cen-
tral bore 35 formed in the throttle valve 32.

Depending from the front housing 27, there is
a.relatively large lug 38 having a bore 37 extend-
ing therethrough parallelly with the center axis
of the drilling motor 25 and formed with a coun-
terbore 38 having seated therein one end of a
tubular piston rod 239, which piston rod extends
under the drilling: motor 25 and has its other
end formed with a pisfon 48. ILocated within the
tubular piston rod 39, there is an inner tube 41
having its left end in Fig. 1, hereinafter referred
to as the lower end of the assembly, extending
through the piston 48 and closed by an integral
cap 42, which cap is formed with an external
annular flange 43 engaging a cup shaped pack-
ing ring 44 located on the adjacent end wall of
the piston 40. The upper end of the inner tube
41 is externally threaded and extends through
the lug 36 to receive a nut 45 engaging the lug
36 for rigidly securing the tubular piston rod 39
and tube 4 to the lug 36 while clamping the
packing 44 between the piston 48 and the annular
flange 43.

Slidable within the inner tube 4i, there is a
piston 46 carrying on each side thereof a cup-
shaped packing 47 in fluid tight engagement with
the tube 41. To the piston 46 is operatively se-
cured by a nut 48 a guide rod 49 extending
through the nut 45, which nut carries a packing
50 in fluid tight engagement with the rod 49.
The upper end of the rod is preferably pointed

_as at B1 for operative engagement with the work
as will be explained later.

Surrounding the tubular piston rod 89, there
is a feed cylinder 52 closed at its upper end by
a removable bushing 53 affording 4 sliding bear-
ing for the tubular rod 39, while the lower end
of the cylinder 52 is closed by a bottom plate
54 made integral therewith and formed with &
point §5. The cap 42 closing the lower end of
the inner tube 41 is provided with a shank 56
depending therefrom and carrying thereon a split
ring .57 secured against axial movement by a
cap screw 58. This split ring is capable of frie-
tional engagement with the inner wall of a bore
59 formed within the point 55 of the plate 54.

Extending longitudinally between the tubular
piston rod 39 and the inner tube &1, there. are
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two diametrically opposed passageways 60 and 61,
the passageway 60 having its upper end opening
into a passage 62 formed within the lug 36, while
its lower end opens into the cylinder 52 through
a. piston port 63. Within the lug 36, the pas-
sageway 61 is connected with the exterior of the
tubular piston rod 38 by a short port 64, and
therefrom to a passage 65 also formed in the lug
38 by a semicircular groove 66, while the lower
end of this passageway is opening into the inner
tube 41 through a short port 61.- Opening into
the upper end of the inner tube 41, there is a
passage 68 also located within the lug 86 but
in a plane different from that of the passages 62
and 65, From the lug 38, the three passages 62,
85 and 68 extend longitudinal within the side
wall of the drilling motor 25 to end at the throt-
tle valve 32, where they are located in three dif-
ferent planes as clearly shown in Fig. 2.

Adjacent the passage 68, the throttle valve 32
is formed with an inlet port 69 and a semi-
circular exhaust groove T8 in communication
with an exhaust port Ti formed within the back
head 31. Adjacent the passage 62, the throttle
valve 32 is provided with an inlet port 12 capable
of communication with the passage 62 via a V-
shaped groove 73 formed on the valve, while the
port 12 is also capable of communication with
the exhaust port 7{ through a semicircular ex-
haust groove 74 which communicates with the
exhaust groove 70 through a longitudinally dis-
posed slot 75. Affording communication of the
exhaust groove T4 with the third passageway 65,
there is a second longitudinally disposed slot 18,
while the passageway 65 is capable of communi-
cation with a semicircular V-shaped groove 11
having an inlet port 18 opening therein. Toward
the motive fluid connection 34, the throtile valve
32 is provided with a fourth inlet port 79 capable
of communication with a passage 80 formed in
the back head 31 for admitting motive fluid into
the drilling motor 25. - Adjacent the bushing 53,
the feed cylinder 52 is also provided with an
exhaust port 81, the purpose of which will be ex-
plained later. :

Depending from the back head 3! and made
integral therewith, there is a large ring 82 slid-
able over the feed cylinder 52 for guiding the
drilling motor 25 against lateral movement rela-
tive thereto.

In the operation of the mechanism, let it be
assumed that motive fluid is admitted through
the motive fluid connection 34 into the throttle
valve bore 35, and that the throttle valve is posi-
tioned as shown in Figs. 6, 10, 14 and 18. In this
instance motive fluid from the throttle valve bore
35 will be slowly admitted into the passage 65
via the inlet port 78 and groove 17 (Fig. 14), and
from the passage €5 into the lower end of the

inner tube &1 via the groove 66, the port 64 -

(Fig. 3), the passageway €1 and the port 67." In
the inner tube 41, the motive fluid acting on the
piston 46 will cause the telescopic movement of
the rcd 49 into engagement with one wall of the
work as shown in Fig. 21, while the pointed end
55 of the cylinder 52 engages the ground or
another wall of the work. The cylinder 52 and
the guide rod 49, hereinafter referred to as the
telescopic support, may thus be jammed between
walls of the work for carrying the drilling motor
slidable thereon. During the expansion of the
telescopic - support, it will be noticed that the
inner cylinder &i between the piston 45 and the
lug 36, is exhausted via the pasasge 68, the
exhaust groove 78 and the exhaust port 69 (Fig.
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6), while the inlet port 79 is out of communica-
tion with the passage 80 (Fig. 18) to prevent
operation of the drilling motor, and the feed
cylinder 52 is in communication with the atmos-
phere via, the exhaust groove 74 (Fig. 10), which
groove communicates with the exhaust port 89
through the slot 75.

When it is desired to feed the drilling motor
to the work, the throttle valve 32 may be posi-
tioned as shown in Figs. 7, 11,15 and 19. In
this position of the throttle valve, the groove
13, having motive fluid supplied thereto from
the throttle valve bore 85 through the port 12,
is in part communication with the passage 62
(Fig. 11) for slowly admitting motive fluid into
the passageway 80 and therefrom into the lower
end of the feed cylinder 52 via the port 3. In
the feed cylinder 52, the motive fluid will act
on -the piston 40 to gradually drive the piston
rod 39 and the inner tube &1 out of the cylinder
52, thereby imparting feeding motion to the
drilling motor 28 relative to the feed cylinder §2.
During this feeding motion of the drilling motor,
the throttle valve inlet port 18 is still in com-
munication with the passage 6% via the groove 77
(Fig. 15), thereby admitting motive fluid into the
inner tube &1 for maintaining the guide rod 49
and consequently +the support in opsrative
engagement with the work. As the bottom end
42 of the inner cylinder 4i moves toward the
piston 46, the motive fluid within the lower end
of the inner tube 41 will be subjected to a gradu-
ally increasing pressure, which, when greater
than that of the motive fluid supplied to the
throttle valve 32, will remain constant by fore-
ing motive fluid to back out of the inner tube 41
through the port 67 and the passageway &,
thereby subjecting the piston 46 and conse-
quently the guide rod 4% to a greater pressure
than that actuating the feeding mechanism. As
the drilling motor is slowly fed to the work, the
inner tube 41 between the piston 46 and the lug
36 is still exhausted through the passage 88, the
throttle valve groove T8 and the exhaust port 11
(Fig. 1), while the throttle valve port 79 is still
out of communication with the port 80 (Fig. 19)
for preventing operation of the drilling motor 25.

After the drilling motor has been fed to cause
contact of the drill steel 26 with the work, the
throttle valve 32 may be positioned as shown in
Figs. 8, 12, 16 and 20. In this instance, the
throttle valve port 79 is in communication with
the port 80 (Fig. 20) for supplying motive fluid
to the drilling motor and causing its operation.
Simultaneously motive fluid: is still admitted to
the piston of the guide rod 49 via the port 718,
the groove 17 and the passage 65 (Fig. 16), while
the feed piston 4§ is also supplied with motive
fluid via the port 72, the groove i3 and the pas-
sage 82 (Fig. 12), which passage as above ex-
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plained leads into the lower end of the feed cyl- °

inder 52 via the passageway 60 and the port §3,
thereby causing, during operation of the drill-
ing motor 25, the telescopic support to remain in
operative engagement with the work while the
drilling motor is fed to the work as the drilling
operation proceeds. During this drilling opera-
tion, the inner tube 41 between the piston 4% and
the lug 38 is still exhausted via the passage 68,
the groove 10 and the exhaust port 71 (Fig. 8),
while air within the feed cylinder 52 between
the piston 46 and the bushing 53 is free to exhaust
through the vent 81.

After the drilling operation, when it is desired
to collapse the assembly into the position shown
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in Fig. 1, the throttle valve §2 may be positioned

as shown in PFigs. 5, 9, 13 and 17. In this in-

stance, the motive fluid previously admitted into °

the fesd cylinder 52 is free to exhaust therefrom
via the port 68, the passageway 62, the passage
62 and the slot 75 (Fig. 9), which slot is in com-
munication with' the exhaust port 7!, thereby
enabling the drilling motor 25 together with the
tubular piston rod 39 and the inner tube &i to
drop into the position shown in Fig. 1. Simul-
taneously, the motive fluid previously admitied
into the lower end of the inner tube &{ is free
to exhaust therefrom via the port §7, the pas-
sageway 81, the port 84 and groove §6 (Fig. ),
the passage 65 and the slot T8 (Fig. 13), which
slot is in communication with the exhaust port
1. In this instance, to cause retraction of the
telescopic frame, motive fluid is admitted into
the inner tube 4{ between tie piston 4§ and the
lug 26 via the throtile valve inlet port 8% and the
passage 88 (¥Fig. 5), thereby causing motive fiuig
to act on the upper side of the piston 45§ for driv-
ing it together with the guide bar 49 into the
position shown in Fig. 1. In this last position
of the throttle valve, it will be noticed that the
throttle valve inlet port 1% is out of communica-
tion with the port 88, thereby preventing opera-
tion of the drilling motor 23.

Due to the connections hetween the drilling
motor 25 and its feeding mechanism, which con-
nections include the lug 62 and the ring 82, it
will be understood that the drilling motor is

capable of revolving around the cylinder 52,.

thereby enabling the operator holding the hand
grip 29.of the handle 28 to move the drilling
motor around the feed cylinder into the de-
sired drilling position. Once the drill steel has
penetrated the rock or work sufficiently to pre-
vent accidental jumping of the drill steel out of
the drill hole, the operator may remove his hand
from the handle 25, in which instance rotation
of the drilling motor 2% around the feed cylinder
52 is prevented by the drill steel 26.

When the assembly is in the retracted posi-
tion shown in Fig. 1, the drilling motor 25 may
be lifted and moved about with the feed cylinder
82 locked against slidable movement relative
thereto due to the frictional engagement of the
split ring 57 with the inner wall of the bore 59.

Although the foregoing description 1s neces-
sarily of a detailed character, in order to com-
pletely set forth the invention, it is to be under~
steod that the specific terminology is not intend-

ed to be restrictive or confining and it is to be .

further understood that various rearrangements
of parts and modifications of structural detail
may be resorted to without departing from the
scope or spirit of the invention as herein claimed.
I claim:
1. In an apparatus of the class described, a

3

drill support including fluid actuated telescoping
elements movable: into operative engagement
with walls of the work, a drilling motor slidable
on said support, and fluid ‘actuated means with-
in said support connected to said motor for im-
parting slidable movement thereto.

2. In an apparatus of the class described, a
drill support including a cylinder, a fluid actu-
ated rod slidable therein extending through one
end thereof, said cylinder and rod belng engage-
able with walls of the work for axially jamming
said support therebetween, a drilling motor slid-
able on said support, and fluid actuated means
within said cylinder connected to said motor for
transmitting feeding motion thereto.

3. In an apparatus of the class described, a
fluid actuated telescopic support adapted to be
axially jammed between walls of the work, a
drilling motor carried by said support slidable
relative thereto, and fluid actuated feeding means
within said support including a piston connect-

.ed to said motor for imparting feeding motion

thereto.

4, The combination with a drilllng motor, of
a feeding mechanism therefor including a ground
engaging cylinder, a fluid actuated tube slidable
within said cylinder connected to said motor, and
fluid actuated means telescoping within said tube
engageable with a wall of the working face in
cooperation with said cylinder for supporting
said motor.

5. In a rock drilling apparatus, the combina~
tion with a fluid actuated telescoping support
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having its opposite ends engageable with walls -

of the rock, of a drilling motor slidable on the
support, of a feeding mechanism within said
support connected to said motfor for imparting
a feeding motion thereto, passages for admitting
motive fluid into said support for actuating the
same and said feeding mechanism, and a single
valve for controlling said passages in a manner
causing telescopic movement of said support in

36
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one direction prior to the operation of said feed-

ing mechanism,

6. In a rock drilling apparatus, a support in-
cluding a pair of fluid actuated telescoping ele-
ments, a drilling motor slidable relative to said
support, and a fluid actuated feed member slid-
able between said elements and connected to said
motor. E

7. In an apparatus of the class described, a
drill support including two telescopically mount-
ed elements movable into operative engagement
with walls of the work, a drilling motor slidable

on said support, and fluid actuated feeding means r

for said motor including a tubular member con-
nected to the motor and slidable between said
elements.

ALBERT FEUCHT.

By
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