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. This: invention- relates to:feeding- devmes,. but
mare-particularly to a: feeding: device: for, percus+
sive-motors, such: asyrocks drills;and: the:liKe: of
the: type mounted onisupporting devices relatively.
to-which: they. move/to: assure a.correct operative
relationship hetween' the motor and the working
implement -which.the: motor:actuates.
-“Onerabject:ofithe invention'is:to: utilize the jars
resulting tipenireversaliofthe: hammer: piston:as
aiforce. for: movulg the motor longltudlnally ofits:
suppors:i’

-Another:object:is to assure: the contmuous actu-
ation:of:thie: motor in ‘one-direction for movmg it

) and retracting:it: from-the work:
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Other: objects: will'be in part: obv=ous and in
part. pointed-out: heremaftel : .

'Tnithe-aceompanying” -drawing 111ustratmg the
invention and in which sumlar by ef erence numel-
als .yefer: to.similar parts :

Flgure 1ris- af10*1g1tud1nal e‘evatlon in sectlon
of'a feeding ‘device: construeted’' in* accordance
withithe practicesof the invehition‘and showing-it.
applied. to-a- ‘percussive: motor the la,tter being
paftly broken-away,

Figures 2° and’ 3- are’ transvnrse views taken
through Figure I-on:the- lmes 2——’ and 3—3 re-
spectlvely, ‘and? :

“Pigures 4:and 5 are longn;udmal sectlonal ele-
vations-of the ‘portion: of the feeding: device con=

: taining the ccmtrolhng mechanisny and showmg

the latt er in- its various controllmg ‘positions.
Refe1r1ng more partmularly to the drawing;. 20
des;gnates a motm illustrated as a rock drill'and
comprising # ecylinder 21 and; front and back
heads 22 and, 23, respectlvely The. lear end of

mder 2! bo a,ctuate a reclprocatmy hammer
piston. 24 in the cyhnder The, heads 22 and;?23
are secured to” the cylinder by. the u;sua.l side.
rods 25, and the. front head. 23; ‘supports a . work-
ing implement .28 against which. the hammer pis=
ton 24 is_adapted to.strike..

A snitable support. is provlded for the métor 28

in the, f01m of ‘a. cradle or;shiell 21 having guide-

ways.28. on; confronting. surfaces. for; the.accom-
modatxon of. r1bs Cr: gmdes 29- carrled by, the
motor,zan .

In. accordance Wlth the pxactlce of the 1nven—

" tion: means. axe. prov*ded to’ eﬂect the. actuatlon

of-the. motor-22- longltudma.lly,of the. supportmg
shell 27 by the jars or shoeks-to which the- .metor.
is subjected:upon-reversalof-the- hammer p1st0n
24:in the extremities.of-the .cylinder 21
end: a; cylinder::30: is: secured;to-the; shell 27:and

. To this:
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a:cylinder.-34: shaable in.the cyhndel -38:is. secured
to the motor 20.

The- cylinder: 3{ - is: provided: ab 1ts front end
with. a- stem: 32, which extends.through an aper=<
ture:33: ofran-arm 34:clamped: between: the: front
head:22 and.the cylinder:2i.  The free end of:the
stem: .32 is- threaded to  accommodate a nut: 35,
which-clamps the-arm:34-to the cylinder: 3, and
a: passage:'36: in the steny serves as an-inlet for
liquid,. as for:example oil 37; wherewith the-cyl-
inders. and associated: passages are ‘filled::- The
outer -end.of. the-passage 36 may be sealed by a.
filler plug-38;. -

On the-opposite end of the-cylinder 31 is ahead
39 of which-the inner surface constitutes:a- pres-
sure surface 49, and-the outer-end cf the head-39:
is' exposed: to atmospheric pressure- maintained
in the rear end of the cylinder through a vent: 4f:
The inner surface of the front end.of the cyl-
inder. 30.forms. an-opposing: pressure surface-42;
and-in.the- adJa,cent wall-of the cylinder-31-is a
packing-member-43:to effect. a seal at that end
of the-cylinder. ' A-gland 44- threaded:into the
cylinder 30.serves-to.compress the packmg ment-
ber: 43: :

A closure ‘is prov1ded for the rear end. of the
cylinder 38 by a-head. 45: which: may -be- polted
or otherwise:secured to.the. cylinder 38:and car-
ries a;rod:46 which extends into-and seals:the rear
end:of the cylinder;3{. 'The:free-end of the rod
&6:serves,as a pressure-surface-4T. which.confronts
a pressure surface-48 in the front-end of the cy1~
inder: 3d:

Within-the rod 46; the-head: 45 and the cyl—
inder 30.is a-passage 49:-to. aﬁqrd communication
between . the- cylinders: - The: passage: 49. is ‘bi-
sected:by a; bore 58;-in the-head £5; and:the bore;
contains: valve-mechanism-54. adapted.to control
communication between the cylinders and. to.de~
termine the direction of flow of the fluid.37.

The valve mechanism 51 comprises.a throttle

valve 52.0f the rotary type having a passage 53.to.

afford.communication between.the: adjacent, pors
tions.of the passage 49.. Within the passage 53.1s.

a bevelled seating surface 54 .for a.valve 55 :which.

is normally. held to. its seat by.a spring, 586. sea.tmg
against. a plug. 51.in.the. ‘end of the passage. 53.
The plug 57.is suitably. recessed, as.by forming.a

series of slots 58.in.its. periphery. to.permit free.
communication-between the passages 53.and. 49,

The valve 51, illustrated-as-being of.the poppet:
type, carries a.guide stem.59 which-extends. slid--
ably into the passage 53-and-has. ﬂutes 60. which.

serve as passages-for-the liquid 37. :
The' operation-of: the deyice-is-as fo‘lows Let»
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it be assumed that the motor is in operation, that
is, that the hammer piston 24 is reciprocating
within the cylinder 2f to deliver blows against
the working implement 26. With the motor thus
operating it is, of course, essential that it be kept
within the correct operating position relatively to
the working implement so that the force of the
hammer piston may be effectively applied to the
working implement for driving it into the work,
In order to assure this desirable position of the
motor the throttle valve 5! is rotated to the posi-
tion illustrated in Figure 4 to permit the passage
of liquid 237 from the cylinder 38 through the pas-
sages 49 and 83 into the cylinder 31. Thus, when
the piston 24 imparts a shock to the front end of
the motor the cylinder 8{ is carried forwardly and
liquid is ejected from the cylinder 30 by the pres-
sure surfaces 40 and 42 and transferred into the

cylinder 31 which is thereby maintained com- .

pletely filled as are, of course, also the cylinder 30
and the passages affording communication be-
tween the cylinders.

Upon transference of liquid from the cylinder
30 into the cylinder 3! at the termination of each
forward stroke of the piston #1 the check valve
55 is immediately returned to its seat by the
spring §6 to prevent a reverse flow of liquid to
the cylinder 30 upon reversal of the piston 24 in
the rear end of the cylinder 21. The liquid thus
entrapped in the cylinder 31 prevents recoil of
the motor 20 and maintains it in the correct po-
sition with respect to the working implement 26
for the succeeding working stroke of the piston
24. 'This cycle of operation may continue until
the working implement has penetrated the work
to the limit of its extent, whereupon the throttle
valve 81 is shifted to the position illustrated in
Figure 5.

In the new position of the throttle valve the
check valve is positioned to permit the flow of
liquid only from the cylinder 3{ to the cylinder 30.
Thus, when the piston 24 reverses in the rear end
of the cylinder 21 the jar resulting from the act
of reversal is imparted to the cylinder 31 and a
portion of the liquid 37 is expelled through the
passages 49 and 53 into the cylinder 30 at the end
of each rearward stroke of the piston 24. The
motor is thereby caused to be retracted from the
work and the liquid entrapped in the cylinder 30
prevents recoil of the motor in a forwardly direc-
tion at the instant of reversal of the hammer pis-
ton 24 in the front end of the cylinder.

The motor and the feeding device will continue
to function in this wise until the working imple-
ment has been withdrawn from the drill hole
after which a longer working implement may be
inserted in the drill and the valve mechanism 51
is again shifted to cause actuation of the motor
towards the work.

We claim:

1. In afeeding device, the combination of a sup-
port and a motor slidable on the support, a recip-
rocatory hammer piston in the motor imparting
jars thereto tending to move the motor longi-
tudinally of the support, a stationary cylinder, a
movable cylinder in the stationary eylinder and
being affixed to the motor, means providing pas-
sages to communicate the cylinders with each
other, pressure surfaces on the cylinders, a body
of liquid in the cylinders and the passages, and
means for controlling the transference of liquid
irom one cylinder to the other, whereby the liquid
displaced in one cylinder by the jar resulting
upon reversal of the piston at the end of one
stroke is introduced into the other cylinder to pre-
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vent recoil of the motor upon reversal of the pis-~
ton at the end of the succeeding stroke.

2. In a feeding device, the combination of a
support and a motor slidable on the support, a re-
ciprocatory hammer piston in the motor impart-
ing jars thereto tending to move the motor longi-
tudinally of the support, a stationary cylinder, a
movable cylinder in the stationary cylinder and
being affixed to the motor, means providing pas-
sages to communicate the cylinders with each
other, a body of liguid in the cylinders and being
forced from one cylinder to the other by the jars
resulting upon reversal of the piston, and means
for confrolling the direction of flow of the liquid
whereby one cylinder is selectively caused to serve
as a feed reservoir for the liquid and the other
cylinder as a receptacle for the liquid to prevent
recoil of the motor.

3. In a feeding device, the combination of a
support and a motor slidable on the support,
a reciprocatory hammer piston in the motor im-
parting jars thereto tending to move the motor
longitudinally of the support, a stationary
cylinder, a movable cylinder in the station-
ary cylinder and being affixed to the motor,
means providing passages to communicate the
cylinders with each other, a bhody of liquid
in the cylinders and being forced from one cyl-
inder to the other by the jars resulting upon
reversal of the piston, means for forcing the
liquid from one cylinder to the other upon rela-
tive Iongitudinal movement of the cylinders, and
means for selectively determining the direction
of flow of the liquid and thereby cause either
cylinder to-serve as a feed reservoir and the
other cylinder as a receptacle for liquid to pre-
vent recoil of the motor at the end of one of
the strokes of the piston.

4. In a feeding device, the combination of a
support and a motor slidable thereon, a recip-
rocatory hammer piston in the motor imparting
jars thereto tending to move the motor longi-
tudinally of the support, a stationary cylinder,
a movable cylinder slidable in the stationary
cylinder and being affixed to the motor, pres-
sure surfaces on the cylinders, a passage afford-
ing communication between the cylinders, a body
of liquid in the cylinders and the passage, and
valve means in the passage for controlling the
direction of flow of the liquid whereby a portion
of the liquid subjected to the jar resulting upon
reversal of the piston at one end of its stroke
is forced into the other cylinder to prevent recoil
of the motor upon reversal of the piston at the
other end of its stroke.

5. In a feeding device, the combination of a
support and a mofor slidable thereon, a recip-
rocatory hammer piston in the motor imparting
jars thereto tending to move the motor longi-
tudinally of the support, a stationary cylinder,
a movable cylinder slidable in the stationary
cylinder and being affixed to the motor, pres-
sure surfaces on the cylinders, a passage afford-
ing communication between the cylinders, a body
of liquid in the cylinders and the passage, a
throttle valve controlling the passage, and a
check valve in the throttle valve for determining
the direction of flow of the liquid whereby a por-
tion of the liquid subjected to the jar resulting
upon reversal of the piston at one end of its stroke
is forced into the other cylinder to prevent recoil
of the motor upon reversal of the piston at the
other end of its stroke.

6. In a feeding device, the combination of a
support and a motor slidable thereon, a recip-
rocatory hammer piston in the motor imparting
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jars thereto tending to move the motor longi-
tudinally of the support, a plurality of relatively
movable receptacles arranged telescopically with
respect to each other and one of which Is con-
nected to the motor, means providing passages
to communicate the receptacles with each other,
a body of liquid in the receptacles, pressure sur-
faces in the receptacles for forcing the liquid
from one receptacle into another to prevent recoil
of the motor upon reversal of the piston, and
means for controlling the direction of flow of
the liquid,

7. In a feeding device, the combination of a
support and a motor slidable thereon, a recip-
rocatory hammer piston in the motor imparting
jars thereto teriding to move the motor longi-

tudinally of the support, a stationary cylinder
affixed to the support, a movable cylinder affixed
to the motor and extending slidably into the
stationary cylinder; a rod on the stationary cyl-
inder extending into the movable cylinder, a
passage in the rod and the stationary eylinder to
afford communication between the cylinders, a
body of liquid in the cylinders and the passage,
pressure surfaces on the cylinder and on the rod
for forcing the liquid from one cylinder into an-
other to prevent recoil of the motor upon re-
versal of the piston, and control means for the
passage to determine the direction of flow of the
liquid.

ARTHUR E. PETERS.

FRED M. SLATER.
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