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To all whom it may concern:

Beit known that I, JOHN GEORGE LEYNER,
a citizen of the United States of America, re-
siding at Denver, in the county of Arapahoe
and State of Colorado, have invented a cer-
tain new and useful Safety Rotary Feeding
Device for Rock-Drilling Engines; and I do
declare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the letters of reference marked
thereon, which form a part of this specifica-
tion.

My invention relates to improvements in
intermittent rotary feeding devices; and the
object of my invention is to provide a safety
ratchet-and-pawl rotary feeding device which
can be adapted to any intermittent rotary
feeding mechanism, but which is particularly
adapted to rock-drilling engines; second, to
provide a rotary feeding device in which all
danger of the pawls and teeth being broken
from violent backlash is entirely obviated.
I attain these objects by the mechanism illus-
trated and described in the accompanying
drawings and specification, in which—

Figure 1 represents an end elevation of
such partsof a rock-drilling engine as are nec-
essary to illustrate my safety intermittent
rotary feeding device. Fig. 2 represents a
sectional elevation of the parts shown in Fig.
1 on line A and of several additional frag-
mentary parts of a rock-drilling engine, the
rifle-bar being shown partly in elevation and
partly in section.

Referring to Figs. 1 and 2, B designates
the back head. O designates the auxiliary
head; D, therubberbuffer; E, the steel buffer-
ring; F, the piston; G, therifle-barnut; H, the
cylinder, and I the rifle-bar. The rifle-bar
is rifled into spiral grooves I° at one end.
This end extends into a bore J in the center
of the piston. The entrance of this bore is
threaded, and a nut G is threadedly secured
therein. This nut is rifled to fit freely the

rifles of the rifle-bar.
Upon the rifle-bar I form a collar portion
K, and onits end adjacent to said collar I cut

a thread and fit a nut L to it. The nut is
provided with a circular collar-shaped bear-
ing or shoulder-engaging portion I/, which is
larger than the body of the nut. I also form
a hexagon or square portion L? on its end for
the reception of a wrench, and also form a
circular portion L® intermediate of the said
hexagon and collar portion, which is adapted
to bear in a bored hole M in the auxiliary
head C. This bearing between the nut L
and the auxiliary head forms a rear support
for the rifle-bar. The back head B is pro-
vided with a circular chamber B’, which ex-
tends info it from its rear or outer side, and
which is closed by the auxiliary head. Both
heads and also the front head and the cylin-
der are all clamped togelher by long bolts
which pass through the holes B2 These bolts
and also the front head are not shown.
Through the center of the head I bore a hole
B3, in which the rifle-bar fits and bears.

O designates the ratchet-wheel. In the
present state of the artit either forms an in-
tegral part of the rifle-bar or is secured to it
rigidly; butIbore ahole centrally through it
to fit freely on the rifle-bar and turn it to fit
freely in the chamber of the head. In the cir-
cumference of its periphery are milled prefer-
ably an uneven number of ratchet-teeth of
equal pitch. Thepawls P and P are provided
with trunnion portions O’ at each end; which
project. beyond their tooth portions. - The
pawls are pivoted in recesses P?, milled in the
head and in holes P?in the head and holes P*
in the cap, which register with the milled re-
cesses in the head and receive the trunnion
ends of the pawls, as shown in dotted lines
in Fig. 2, in which the holes P? and P* and
pawl P are shown. The pawls are pivoted
atdiametrically-opposite pointsin the periph-
ery of the chamber in the head, and as they
are of the same length one will always engage
a face of some one tooth of the ratchet-wheel
and the other will rest on a tooth centrally
between the face of the tooth it is resting on
and the face of the adjacent tooth, providing
the ratchet-wheel contains an uneven num-
ber of teeth.

Should the ratchet-wheel contain an even
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are of the same length, should be pivoted in
positions which will enable them to engage
the ratchet-teeth alternately, and they will
do so when the regular intermittent rotary
movement of the rifle-bar and ratchet-wheel
is one-half or the whole piteh of one ratchet-
tooth, or of two or four complete teeth. This
differential arrangement of the pawls in re-
lation to an even or uneven number of teeth
in the ratchet - wheel is essential in rock-
drilling engines, for when drilling rock the
drill - cutting point frequently encounters
seams which lead the drill-point out of aline-
ment, causing it to bind in the drilled hole,
which not only prevents the free rotary move-
ment of the rifle-bar and ratchet-wheel by
the piston, which is effected by the piston
upon its backward stroke sliding by means
of its nut G on the rifle-bar and thus turn-
ing it with the ratchet-wheel away from the
pawls, but when the drill strikes it follows
the seam,which wrenches it out of alinement
and gives it a torsional twist, which throws
the piston and consequentlythe rifle-bar and
ratchet-wheel violently against one of the
pawls, and in a short time both pawls and
ratchet-teeth are broken. Now if the spiral
pitch of the rifles of the rifle-barinitslength
is equal to or a trifle greater than the pitch
of the ratchet-teeth the ratchet-wheel would
berotated one tooth upon the backward stroke
of the piston and upon the forward stroke a

‘distance equal to the spiral pitch of the rifles

or of one tooth. The pitch of the rifles may
be greater than the pitch of the ratchet-teeth
or enough to move or rotate the ratchet two
or more teeth at each stroke of the piston.
This arrangement of the pawls and the teeth
enables the pawls to catch and hold the
ratchet at one-half its regular throw should
the piston on its backward stroke fail to ro-
tate therifle-bar and ratchet-wheel far enough
to eatch a whole tooth, but would move it a
little more than a half of a tooth, in which
case one of the pawls, or the pawl P in Ifig.
2,would catch the face of the tooth it isrest-
ing on and one-half of the normal or regular
rotary feed of the drill would be held.

A drill will frequently strike repeatedlyin
a seam and will be unable to feed but one-
half of its regular throw at a time or at in-
tervals of several strokes until it cuts itself
free,which it would be almost impossible for
it to do if it had to feed its full normal throw.
Another reason for this arrangement of the
pawls is that it reduces by one-half the back-
lash of the teeth against.the pawls when the
feed is insufficient to catch the next tooth.
This backlash is very violent and breaks the
ends of the pawls and the teeth of the ratchet,
although they last longer by thisarrangement
than when both pawls engage the ratchet-
teeth at the same time.

The object of my present invention is to
entirely obviate the breaking of the pawls or
ratchet-teeth from backlash, and when my

invention is used no attention need be paid
to the arrangement of the pawls on this ac-
count; but it is essential that the pawls be
arranged in this or in a similar manner in
rock-drills in order that the drill will feed
one-half of its regular rotary movement when
from any cause it is prevented from feeding
its whole normal throw. I counterbore into
the ratchet-wheel from each side a recess Q,
in which are adapted to fit on one side the
collar or shoulder portion I of the rifle-bar
and on the opposite side the collar portion L
of the nut L. Intermediate of the bottom of
the recesses Q and the collar portion of the
rifle-bar, and also intermediate of the nut and
the bottom of its recess, I place washers R,
which fit on the rifle-bar and in the said re-
cesses. I preferably make these washers of
vulcanized fiber. I then apply a wrench fo
the end of the nut and serew it with its
washer against the botitom of its recess and
draw the rifle-bar and its collar and washer
also against it, tightening the parts tight
enough to prevent the rifle-bar from turning
or slipping in the ratchet-wheel under normal
conditions of drilling, but not tight enough
to prevent its slipping around in it when it
is under severe strain. Conseqently should
the rifle- bar and ratcheti-wheel be thrown
violently back against one of the pawls the
rifle-bar and nuot will slip around in the
ratchet-wheel on the washers and thereby de-
stroy the effect on them the blow would oth-
erwise have. The frictional tension between
the rifle-bar and ratchet-wheel is easily and
quickly adjusted to meet all requirements in
a rotary feed, and especially those of drilling

- in either hard or soft rock.

Through the center of the rifle-bar from its
rear end I drill an oil-hole S, and at ¥ight an-
gles to it through the rifle-bar into said hole
S, I drill a hole T, and also through the aux-
iliary head I drill and tap a holel”, in which
a thumb-secrew U is fitted. Oil inserted
through the hole TV will oil the ratchet and
pawls and also find its way through hole T
and oiltherifle-bar and its nut G. The pawls
are held in engagement with the ratchet by
springs V. These springs are placed in a
circuiar recess W, formed in the periphery of
the chamber of the head. They are confined
therein by pins X, around which they are ar-
ranged to hook. The pins are driven into
the head and cross the recess. A fragment
of the head in Fig. 1 is broken away on line
A A of Fig. 2. In many drilling-engines in
use the chamber in which the ratchet-wheel is
confined opens into the back head from the
cylinder side, which arrangement would dis-
pense with theauxiliary head. Consequently
the arrangement of the rear cylinder-head,
and also the arrangement of the pawls in re-
lation to the teeth of the ratchet-wheel, may
be greatly varied, and in intermittent rotary
feeding devices for other kinds of machinery
several parts here shown can be dispensed
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with and the rifle-bar would be substituted
by the axle of a feed-roll or some similar de-
vice. Consequently I do not confine myself
to the arrangement herein set forth.

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. Asafety intermittentrotary feed consist-
ing of an independent ratchet-wheel, one
or more pawls arranged in operative engage-
ment therewith, an independent axial sup-
port adapted to transmit the intermittent ro-
tary feed of said ratchet-wheel to the object
to be intermittently rotated, or from an inter-
mittently-rotating objeet through said axial
support to said ratchet-wheel, and means for
securing said axial support to said ratchet-
wheel to permit one part to automatically
turn upon the other when said pawls and
ratchet-wheel engage one another with de-
structive energy.

2. A safety intermittent rotary feeding de-
vice for rock-drilling engines comprising a
ratchet -wheel mounted on the rifle-bar,
spring-actuated pawls in operative engage-
ment with the teeth of said ratchet-wheel and
means for securing said rifle-bar to said
ratchet-wheel whereby it will rotate in said
ratchet-wheel when a ratchet-tooth engages
a pawl with destructive energy.

3. The combination with the cylinder, the
piston and the cylinder-head, of a rifle-bar
in operative engagement with said piston and
journaled in said cylinder-head, a ratchet-
wheel freely mounted on said rifle-bar and
seated in a suitable chamber in said cylin-
der-head, spring-actuated holding-pawls ar-
ranged in operative engagement with the
teeth of said ratchet-wheel, and means where-
by said rifle-bar is connected to said ratchet-
wheel to turn therein when one or more teeth
thereof engages one or more pawls by back-
lash movement of more than normal force,
substantially as described.

4. A safety intermittent rotary feeding de-
vice comprising a ratchet-wheel, one or more
pawls in operative engagement therewith, an
independent axle, shaft, or ratchet-support-
ing journal, and means for securing said axle
or shaft to said ratchet-wheel so that one part
may slip and turn upon the other.

5. A safety intermittent rotary feeding
mechanism for rock-drilling engines compris-
ing a rifle-bar having an enlarged collar por-
tion thereon forming an abutting shoulder
and journaled in the rear cylinder-head, a
thread upon the end of said rifle-bar adjacent
to said shoulder portion, a nut threaded to
said end, a ratchet-wheel fitting loosely on
said rifle-bar, one or more washers between
said shoulder portion of said rifle-bar and said
ratchet-wheel between said nut and ratchet-
wheel, and spring-actuated pawls arranged
in engagement with said ratchet-wheel, sub-
stantially as described.

6. The combinationin asafety intermittent

rotary feed device for rock-drills, of the rifle-
bar having a shoulder portion, a threaded end
adjacent thereto, a nut fitting said end, a
ratchet-wheel mounted on said rifle-bar, a re-
cess in each side of said ratchet-wheel con-
centric to said rifle-bar, one of which is adapt-
ed to receive said shouldered portion thereof,
and the other the engaging surface and end
of said nut, friction -washers preferably of
vulcanized rubber interposed in said recesses
between said shoulder of rifle-bar and said
ratchet-wheel and between said nut and said
ratchet-wheel, means for tightening said nut
to establish a frictional connection between
said rifle-bar and said ratchet-wheel, means
for supporting said rifle-bar on each side of
said ratchet-wheel and for supporting said
ratchet-wheel, spring-actuated pawls in op-
erative engagement with said ratchet-wheel
and a piston and nutin engagement with said
rifle-bar.

7. Thecombinationina safety intermittent
rotary feed for rock-drills, of the cylinder-
head, the rifle-bar having the abutting shoul-
der, the friction-washer, the ratchet-wheel
mounted onsaid rifie-bar, the spring-actuated
pawls in engagement therewith, the nuf
threaded to the end of said rifle-bar having a
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wrench-receiving end and a circular portion 93

adjacent thereto, the auxiliary cylinder-head,
a recess therein adapted to receive said cir-
cular portion and support said nut and.the
rear end of said rifle-bar and the cylinder and
the piston, the several parts being combined
substantially as herein set forth and de-
scribed.

8. In a safety intermittent rotary feed for
rock-drilling engines, the combination of the
cylinder, the piston, the rifle-bar, the ratchet-
wheel, the spring-actuated pawls, the rear
cylinder-head adapted to receive and support
said rifle-bar and said ratchet-wheel, and the
pawls and the friction-washers, the auxiliary
head having a recess therein and the nut
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adapted to frictionally connect said rifle-bar

and ratchet-wheel together whereby one may
slip npon the other and relieve said ratehet-
teeth and said pawls from destructive con-
cussions, and to journal in said auxiliary
head, substantially as described.

9. Thecombinationin asafety intermittent
rotary feed for rock-drilling engines with the
cylinder, the piston, of the rifle-bar, the back
head, the washers, the clamping -nut, the
ratchet-wheel and the pawls arranged in dif-
ferential relation to the teeth of said ratchet-
wheel, substantially as described.

10. The combination in a safety intermittent
rotary feed for rock-drilling engines, of the
cylinder, the piston, the rubber and steel buf-
ers, the rifle-bar having an enlarged collar
or shoulder portion and a clamping-nut, the
friction-washers, the ratchet-wheel adapted
to be frictionally clamped to said rifle-bar,
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the back head, the auxiliary head, and the | being constructed, combined and arranged
spring-actuated pawls arranged in differen- | substantially as herein set forth. Io
tial relation to the teeth of said ratchet-wheel In testimony whereof I affix my signature
whereby one pawl isin operative engagement | in presence of two witnesses.

5 with the face of some one tooth of said JOHN GEORGE LEYNER.
ratchet-wheel and the other pawlis in opera- Witnesses:
tive engagement with one tooth at a prede- FREDERIC S. WATKINS,

termined point in its pitch, the several parts FrRED L. EMERSON.




