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My invention relates to feeding mecha-
nisms and more particularly to manually con-
trolled feeding mechanisms for use in con-
trolling the feed of that class of rock drills
which are known as stopers.

An object of my invention is to provide an
improved feeding mechanism. Another ob-
ject of my invention is to provide improved
feeding mechanism for use in connection with
fluid pressure feeds whereby the strength and
rate of feed may be manually controlled. A
further object of my invention is to provide
an improved feeding and control mechanism
for use with stoping drills by means of
which the strength of feed may be manually
controlled and very readily estimated by the
drill runner. Other objects of my invention
will appear in the course of the following
specification and appended claims.

In the accompanying drawings, I have
shown for purposes of illustration, two forms
which my invention may assume in practice.

In these drawings,— ‘

Fig. 1 is'a plan view of a stoping drill
provided with my improved feed controlling
mechanism.

Fig. 2 is a view partially in elevation and
partially in central longitudinal section on
the line 2—2 of Fig. 1, showing a different
view of the structure illustrated in Fig. 1.

Fig. 3 is a fragmentary view on a section
corresponding to the section of Fig. 2,

Fig. 4 is a view on the transverse plane in-
dicated by the line 4—4 of Fig. 3.

Fig. 5 is a view similar to Fig. 8 and show-
ing a modification. '

“For purposes of illustration, I have shown
my improved feeding mechanism employed
with a stoping drill comprising a tool 1
adapted to cause operation of the drill steel
2 and fed toward the work by means of feed-
ing mechanism including a cylinder 3 hav-
ing a bore 4 in which a piston 5 is mounted,
and operative upon placing the end of the
feed cylinder 8 against a stationary abutment
to cause the piston 5 and the tool 1 to be ad-
vanced toward the work. The supply of
motive fluid to the drill is accomplished by
means of a pipe 7 leading to a valve casing 8
in which a valve 9 is rotatable by means of

1921. Serial No. 464,343,

a hand wheel 10, the distribution of air from
the valve 9 being well known and according-
1y not diseclosed. :

In the form of my invention shown in
Figs. 1 to 4 the piston rod 6 is provided with
a straight groove 11 extending longitudinal-
ly thereof and is also providing with a series
of spiral or helical grooves 12 on its periph-
ery. The straight groove 11 cooperates with
a straight tooth or spline 13 formed in the
forward head member 14 of the feed cylin-
der and the spiral grooves 12 intermesh with
spiral lands 15 in a worm wheel 16. The
worm wheel 16 intermeshes with a worm
member 17 journaled at its opposite ends in
a housing 18 and controlled by a handle 19.
By reason of the small pitch of the teeth of
the worm 17 it will be obvious that unless
the worm is rotated, the worm wheel 16 will
be locked against rotation consequently pre-
venting movement of the feed piston rela-
tive to the feed cylinder.

In Fig. 5 T illustrate another possible con-
struction for accomplishing a similar pur-
pose. In this form of my invention the pis-
ton rod 6 is provided with a straight groove
11 and spiral grooves 12 as in the other form
described. These spiral grooves cooperate
with spiral lands 21 formed in the interior
periphery of a bevel gear 20 and the straight
groove cooperates with a straight tooth or
key 13 in the front head member 14. The
bevel gear 20 intermeshes with a second bevel
gear 22 which is in turn mounted on a shaft
23 journaled in a bearing 24 formed on a
member 25 secured to the head 14 and con-
trolled by a hand lever 26. It will be obvi-
ous that by means of the lever 26, the opera-
tor may cbtain a considerable leverage and
so check the rotation of the bevel gears as
the feed piston is feeding forward under the
action of air pressure. By suitably propor-
tioning the parts, it will also be obvious that
the drill runner can control with ease the
rate of feed and the force exerted by the
feed upon the rock. ‘ ‘

The operation of the first form described
will be readily apparent. Obviously the spi-
ral grooves 12 in the piston rod 6 and the spi-
ral lands 15 will tend to rotate the worm wheel
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16 upon admission of pressare fluid to the
feed cylinder 3. However, due to the self-
locking feature of the worm and worm wheel
such rotation is prevented. Accordingly the
operator will readily control the feed with-
out the exertion of any appreciable power by
simply turning the worm at such a rate as to
permit the desired rate or force of feed, the
Teed piston 5 moving relative to the normally.
stationary feed cylinder 8 only as the worm
wheel 16 1s manually rotated.

In the operation of the second form of my
invention it will be obvious that the spiral
grooves 12 in the piston rod and the spiral
lands 21 in the bevel gear 20 will canse the.
gear 20 to rotate as the piston rod 6 moves
forwardly relative to the normally stationary
feed cylinders. Thus rotation of the bevel
gear 20 will cause rotation of the bevel gear
22. and. of the hand lever 26. Accordingly

* when the hand lever 26 is held stationary by

the drill runner the feed of the drill will be
interrupted and by this means it will be ob-
vious that the drill runner can easily control
the rate of feed as desired.

While I have in this application specifical-
ly deseribed two forms which my invention
may assume In practice, it will be understood
that these forms of the same are shown for

 purposes of illustration and:that the inven-

tion may be modified and embodied in other
forms without departing from its spirit or

~ the seope of the appended claims.
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What I claim as new and desire to secure
by Letters Patent is:
1. Ina pneumatic drill-feeding mechanism,

relatively movable pressure fluid- actuated.

feeding members, means for preventing rela-

tive rotation between said feeding members,

and means for controlling longitudinal move-
ment therebetween including.a helical groove
on one of said members, a rotatable nut, car-.
ried by the other member and engaging. said
groove, a gear carried by said nut, a cooper-
ating gear meshing therewith, and a manual
grasping lever secured to said latter gear.
2. Ina pneumatic drill feeding mechanism,
relatively movable pressure fluid. actuated
cylinder and piston members, means for pre-
venting relative rotation between said feed-

Worm. gear, a WOrm cooperating. therewith,
and means for positively’ rotating said gear
upon relative movement between said cylinder.
and_piston members during feeding. =

3. In a pneumatic drill feeding mechanism,

relatively movable pressure fluid actuated eyls.

inder and piston members, means for. prevent-
ing relatlve,,'rot,atlon between said. feeding

members, means for controlling longitudinal

movement. therebetween. including a worm

gear, a. worm.cooperating. therewith, means.

for positively. rotating said gear. upon rel-

. ative movement, between said- cylinder and

ing members, and means for controlling longi- b
tudinal movement therebetween including: a,

1,740,602

piston members during feeding, and means
for controlling rotation of said worm.

4. In a pneumatic drill feeding mechanism,
relatively movable pressure fluid actuated
cylinder and piston members, means for pre-
venting relative rotation between said feed-
ing members, and means for controlling longi-
tudinal movement therebetween including
a rotatable element having an opening there-
in through which one of said: members ex-
tends, means:carried by one of said members
for effecting positive rotation of said ele-
ment upon: relative movement between said
cylinder and piston members during feed-
ing; and means for. controlling rotation of
said, element, -

5. In.a pneumatic drill feeding mechanism,
relatively movable pressure fluid actuated
feeding members, means for controlling
movement therebetween including a rotatable
element, having an opening through which
one of said members extends, means for posj-
tively rotating said element during feeding,
and means for limiting the rotation of said
element to control the rate of feed.

6. In apneumatic drill feeding mechanism,
relatively movable pressure. fluid: actuated
cylinder and piston members, and: means for
controlling movement, therebetween, including
a. helical groove on one of said. members,
means for preventing-angular movement he-
tween said members, a rotatable nut carried .
by the other member and’ engaging said.
groove, and means for controlling rotation,
of said nut, - ) ’ '

7. In a pneumatic diill feeding mechanism,
coaxially. arranged telescopic pressure fluid
actuated feeding members, and means for
controlling movement, therebetween includ-

[ng a; rotatable element. disposed: coaxially.

with one of said members, means for positive-.
ly rotating said e;lement,during.feeding, and
a ‘controlling element therefor rotatable. on.
a transverse axis, and controllable to.limit
the rate of feed. ,
8. Ina pneumatic drill feeding mechanism,
relatively: movable pressure fluid actuated.
cylinder and piston members, and-means for
controlling movement therebetween. includ-
ing a straight, groove. on. said. piston mem-
er, an element secured to said cylinder meri-
ber and cooperating with said groove, a heli-
cal.groove on said piston -member; a rotatable
nut carried by said cylinder member and en-
gaging said: helical groove, and. means - for.
controlling: rotation of. said.- nut. :
9. Inapneumatic drill feeding mechanism,
relatively ‘movable. pressure: fluid. actuated-
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cylinder and piston members; and means for

controlling - movement. therebetsween_ includ.
ing a straight, groove on:said piston member,
an-element. secured to said: cylinder member.
and cooperating. with, said.

groove; on said piston member; a rotatable-
nut carried by said.cylinder member and en-
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groove; a: helical
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gaging said helical groove, and means for
controlling rotation of said nut comprising
a gear formed on said nut and a cooperating
gear meshing therewith.

10. In a drill feeding mechanism, a cyl-
inder, a piston therein, said piston having
a piston rod, a helical groove formed on the
outer periphery of said piston rod, a nut
carried by said cylinder and engaging said
helical groove, and means for retarding ro-
tation of said nut to control the feeding
movement. :

11. In a drill feeding mechanism, cooper-
ating cylinder and piston elements for ef-
fecting feeding movement when subjected
to fluid pressure, a rotatable cam element sur-
rounding said piston element and secured to
said cylinder element against longitudinal
movement relative to said cylinder element,
cooperating cam means on said rotatable ele-
ment and said piston element for causing
relative rotative movement therebetween dur-
ing a feeding movement, and means for con-
grolling said relative rotation to control the
eed.

12. In a drill feeding mechanism, the com-
bination with a drill, of feeding means there-
for comprising a relatively stationary cyl-
inder element and a piston element recipro-
cable in said cylinder and movable with the
drill, means for supplying pressure fluid to
said cylinder to effect feeding movement,
means for controlling the rate of feeding
movement comprising a manually control-
lable rotatable member carried by said cyl-
inder, and means for causing rotation of said
element in proportion to the amount of feed
whereby the rate of feed may be controlled
by controlling the rate of rotation of said

o member.
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In testimony whereof I affix my signature.
EDWIN T. HALL.



