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9 Claims.

‘ This invention relates to rock drills, and more
particularly to a distributing valve for a fluid
actuated rock dr111 of the reciprocatory p1ston
type.

One obJect of the 1nvent10n is .to obtain a
light weight valve capable of effecting a rapid

.distribution of pressure fluid to the piston cham- .

‘ber with a minimum 1ift of the valve.

Other objects will be in part obv1ous and in
part pointed out hereinafter.

In. the drawing accompanying this specn‘lca-
tion and in which similar reference numerals re-
fer to similar. parts, .~

-Figures 1 and 2 ‘are longitudinal elevatlons )

partly broken away, of a rock drill equipped with
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valve mechanism constructed in accordance with

‘the practice of the invention and respectively

showing the valve in positions to admit pressure

fluid ‘to the' rear and front ends of the- piston
chamber, and :

Figure 3 is 4 perspective view, partly broken
away, of the distributing valve.

Referring ‘more particularly to the drawmg,

munication with a pressure fluig supply port 38
in the wall of the cylinder 21, and a throttle
valve 89 rotatable in the adjacent portion of the

cylinder 21 controls communication between the

port 38 and a source of pressure fluid supply
(not: shown) .

The valve mechamsm 31 constructed in ac-
cordance with the practice of the invention com-
prises an intermediate plate 48 and front and
rear. plates 41 and 42, respectively. The rear
plate 42, upon which the ratchet ring 82 rests,
acts as a. bearing for the forward surface of the
head 33 and has an integral hollow stem 43 that
extends through-the plate 40 and into the plate
41 and serves as a bearing #4 for the rifle bar 34.

The front end of the plate 48 is recessed to

- provide an annular valve chamber 45 and supply

20

20 designates, in general, a rock drill comprising

as casing parts, a ¢ylinder 2{ and a back head
‘22 that may be secured to the cyhnder in any
well known manner.

25

The: cylinder 21 is bored to prov1de a . piston . .

chamber 23 for the accommodation of a recip-
rocatory hammer piston 24 and has a free ex-

30

haust port. 25 that is.controlled by the piston .

24. The piston is shown as being of ‘the differ-
ential type having a head 26 and a stem 27 that
extends slidably through a front cylinder washer
28 forming a closure for the front end of the
_piston chamber.

In the rearward end- of the cylinder ‘is an en-
larged bore 29 to accommodate rotation mecha-
nism 30 and valve mechanism 3!, the latter be-
ing arranged adjacent the rearward end of the

piston chamber 23.  The rotation mechanism is:

shown-as being of a well known type including
a ratchet ring 32 that rests upon the valve mech-

anism-31 and in turn serves as a seat for the .

back head 22. Within the ratchet ring 32 is a
head 33 of a rifle bar 34 that extends through
the valve mechanism and is in fluted engagement
with the hammer piston 24, as is customary.

+U

The head 33 carries the usual pawls 35 to coop- ‘

erate with teeth 36 on the inner surface:of the
ratchet ring 32 for determining the direction of

rotation of the r1ﬂe bar 34 and thus of the pis-

ton 24.-
In the outer surface of the ratchet ring 32 is
an:annular groove: 37:that is in constant com-

chambers 46 and 41 that open into the valve
chamber 45 and lie, respectively, outside and in-
side of said valve chamber. The supply cham-
ber 471 is in constant communication. with the
annular groove 37 in- the ratchet ring through
an annular passage 48 defined by the plates
40—42 and the.stem 43 and through passages 43
in the plate 42 and the ratchet ring 32. Pres-
sure fluid is conveyed to the 'supply chamber
46 by passages 80 in the plate 40 leading from
the annular passage 48 to said supply chamber.

In the front and rear ends of the valve cham-
ber 45 are annular grooves 5{ and 52, respec-
tively, and from the groove 51 lead a plurality
of inlet passages 53 to. the rearward end of the
piston'chambper 23 to convey pressure fluid there-
to for driving the piston 24 forwardly on its
working stroke. The pressure fluid serving to
actuate the piston rearwardly is conveyed to the
front. end of ‘the piston:chamber 23 by an inlet
passage 54 in the wall of the cylinder 21 com-

‘muricating with the annular groove §2 through

a passage, or passages 55 in the plate 48.

The open side of the groove 51 adjacent the
valve chamber 45 is flared having inner and outer
bevelled surfaces 56 and 97 that constitute seats
for correspondingly shaped- surfaces. 5¢ on the
front end of a valve 59 reciprocable in the valve
chamber for controlling- the flow of pressure
fluid to the inlet passages.  In like manner, in-
ner and outer bevelled surfaces 60 and 61 are
formed’ around the mouth of the groove- 52 to’
serve as seats for bevelled surfaces 62 on the
rearward side of the valve 59.

In the form of the invention-illustrated, the
valve 59 consists' of a ring-shaped member the

- peripheral surface 63 of which is slidable upon

the interior surface 64 of a flange GS} depending
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from the plate 46. 'The weight of the valve is
preferably minimized by forming an internal
groove 66 within the valve and when thus con-
structed the ends of the valve are in the form
of introverted . flanges 61. The internal groove
66 may, as indicated, be of large area and is in
constant communication with the supply cham-
ber 41 so that a large supply of pressure fluid
will be constantly available adjacent the inner-
most seating surfaces 56 and 63 for charging the
ends of the piston chamber.

The front and rear ends of the valve con-

stitute actuating and holding surfaces 68 and
89, respectively. They are subjected to air com-
pressed in the piston chamber by the piston for
throwing the valve to its limiting position and to
the pressure fluid flowing from the supply cham-
bers to the inlet passages for holding the valve
in such limiting positions.

The operation of the device is as follows: With
the valve in the rearmost limiting position illus~
trated in Figure 1 of-the drawing, pressure fluid
fléws from the supply chambers 46 and 47 through
thie groove 5{ and the inlet passages 5§53 into the
rearward.- end of the piston chamber and drives
the piston 24 forwardly on its working stroke.
The valve will remain in this position and pres-
sure fluid will continue to flow into the rearward
end of the piston chamber until the piston
reaches a position where its rearward end will
uncover the exhaust port 25. The pressure for-
wardly of the valve will then drop abruptly. At
the same time the air forwardly of the exhaust
port 25 will be compressed by the piston and such
compression, dgeting against the actuating surface
69, will throw the valve forwardly against the
seating surfaces 56 and 5T.

-In the new position of the valve, pressure fluid
flows from the supply chamber 41 through the
space .defined by the surfaces 60 and 62 into the
groove 52, thence through the passages 55 and
54 into the front:end of the piston chamber to
drive the piston rearwardly to its initial position.
When, during-its rearward stroke, the piston
again uncovers the exhaust port 25 the pressure
acting -against the surface 69 will drop and the
air compressed in the rearward end of the piston
chamber by the piston and acting against the
actvating surface 68 will then shift the valve
rearwardly to its initial position against the seat-
ing surfaces 60 and &f. During the subsequent
charging of the rearward end of the piston cham-
ber the valve will be held stationary by the pres-
sure fluid flowing across the actuating surface 63
into the inlet passage 53.

From the foregoing description, it will be ap-
parent that the valve is particularly well suited
for operation at low lift. This is due to the fact
that a wide flow area may be provided between
pressure fluid supply and the inlet passages, the
passages 53 in the present instante, with a low
1ift of the valve. This is highly desirable, par-
ticularly during the charging of the rearward end
of the piston chamber which is of large volume,
as compared with the front end, and permits of
said rearward end of the pistqn chamber being
charged in 2 minimum period of time.

I claim:

1. A fluid actuated rock drill, comprising a cas-
ing having a piston chamber and an exhaust port
therefor, a reciprocatory vpiston in the piston
chamber, a valve chest having a valve chamber,
inlet passages leading from the valve chamber
to the piston chamber, a pair of annular supply
chambers for pressure fluid in the valve chest,

(=)
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and a_valve in the valve chamber to uncover
one supply chamber to admit pressure fluid to
one inlet passage in one position of the valve
and to uncover both supply chambers to admit
pressure fluid to another inlet passage in another
position of said valve.

2. A fluid actuated rock drill, comprising a cas-
ing having a piston chamber and an exhaust port
therefor, a reciprocatory piston in the piston
chamber, a valve chest having an annular valve

.chamber, a supply chamber opening into the inner

“ side of the valve chamber, a supply chamber
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opening into the outer side of the valve chamber,
inlet passages leading from the ends of the valve
chamber to the piston chamber, and a valve fo
alternately uncover one supply chamber to admit
pressure fluid into one inlet passage and to un-
cover both supply chambers to admit pressure
fluid into the other inlet passage.

3. A fluid actuated rock drill, comprising a cas-
ing having a piston chamber and an exhaust port
therefor, a reciprocatory piston in the piston
chamber, a valve chest having an annular valve
chamber, inlet passages leading from the valve
charaber to the ends of the piston chamber, innher
and outer annular supply chambers lying respec-
tively within and outside of the valve chamber
and opening thereinto, and an annular valve to
uncover the inner supply chamber to admit pres-
sure fiuid into one inlet passage in onhe position
of the valve and to uncover both supply chambers
to admit pressure fluid into the other inlét pas-

. sage in another position of the valve.
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4, A fiuid actuated rock drill, comprising a cas-
ing having a piston chamber and an exhaust port
therefor, -a reciprocatory piston in the piston
chamber, a valve chest having an annular valve
chamber, front and rear inlet passages leading
from the valve chamber to the front and rear
ends of the piston chamber, inner and outer sup-
ply chambers lying respectively inside and out-
side of the valve chamber and opening thereinto,
and an annular valve to alternately uncover the
inner supply chamber to admit pressure fluid into
the front inlet passage and to uncover both sup-
ply chambers to admit pressure fluid into the rear
inlet passage.

5. A fluid actuated rock @rill, comprising a cas-
ing having a piston chamber and an exhaust port
therefor, a reciprocatory piston in the piston

. chamber, 4 valve chest having an annular valve
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chamber, front and rear inlet passages leading
from the valve chambper to the front and rear
ends of the piston chamber, inner and outer sup-
ply chambers in the sams transverse plane as the
valve chamber lying respectively inside and out-.
side of the valve chamber and opening thereinto,
a ring-shaped valve in the valve chamber to con-
trol communication between the outer supply
chamber and the rear inlet passage, an inftro-
verted flange on the valve to control communica-
tion between the inner supply chamber and the
rear inlet passage, and a second introverted
flange on the valve to control communication be-
tween the inner supply chamber and the front
inlet passage. ‘

6. A fluid actuated rock drill, comprising 5 cas-
ing having a piston chamber and an exhaust port
therefor, a reciprocatory piston in the piston
chamber. a valve chest having a pair of concen-
trically arranged supply chambers and a valve
chamber between the supply chambers and open-
ing thereinto, inlet passages leading from the
valve chamber to the piston chamber, a ring-
shaped valve in the valve chamber to control

N
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vand a palr of supply chambers opening thereinto,

communication between the outermost supply

chamber and one inlet passage, an introverted

flange on the valve to control communication be-
tween the innermost supply chamber and the said
one inlet- passage, a second introverted flange on
the valve to control communication between the
innermost supply chamber and the.other inlet

passage, and actuating surfaces subjected to com-

‘pression - flowing from the piston chamber. for
* throwing the valve to its limiting positions; said
actuating surfaces being subjected to pressure
.fluid flowing to the inlet passages for holdmg the
‘valve.

; 7. A fluid actua.ted rock dr111 comprlsmg a,cas-
ing having a piston chamber and an: éxhaust
port therefor, a reciprocatory piston.in the piston
chamber, a valve chest having a valve chamber

-and a pair of supply chambers opening into the

3

inlet passages leading from the valve chamber to

* the piston chamber, a ring-shaped valve to con-
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" yalve chamber, a valve in the valve chamber to

valve pressure fluid from one supply chamber to
one inlet passage in one position of the valve and

. to valve pressure fluid from both supply cham-

" bers to the other inlet passage in another position
of the valve, and opposed actuating surfaces on
the valve intermittently subjected to compression
-flowing from the piston chamber for throwing the
valve -and subjected to pressure fluid flowihg. to

20

trol communication between one supply chamber
and one inlet passage and having a laterally ex-
tending flange to control communication between
the other supply- chamber and the said one inlet

‘ passage and a second laterally extending flange

on the valve to control communication between
the said other sunply chamber and another inlet
passage.

9. A fluid. a.ctuated rock drill, comprlsmg a cas-— i
ing having a. p1ston chamber and an exhaust.port

‘therefor, a- reciprocatory. piston in- the piston

chamber, a valve chest having a valve chamber
and a pair of supply chambers opening thereinto,
inilet passages leading from the valve chamber

to the piston chamber, a ring-shaped valve to

control communication between one supply cham-
ber and one inlet passage and having a laterally
extending flanige to control communication be-

‘tween the otheér supply chamber and the said one

“inlet passage, a. second laterally extending flange
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the inlet passages for holding the valve in its -

limiting positions.

8. A fluid actuated rock drill, compnsmg a-cas-
ing having a piston chamber and an exhaust port
therefor, a reciprocatory piston in the piston
_chambper, a valve chest having a valve -chamber

30

iting po_sitxons

on the valve to control communication between
the said other supply chamber and another inlet
passage, and opposed actuating surfaces on the

‘valve subjected - intermittently to compression

flowing from the piston chamber for throwing the
valye and subjected to pressure fluid flowing to
the inlet passages for holding the valve in its lim-
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