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-20 -Claims.

This invention retates to valves for rock ‘drills
and more particularly tc an ‘improved throttle
valve for controlling power actuated legs theréfor
such ‘as sinker legs, raiser legs, or stoper legs,
which may be collectively termed feed legs.

An object of ‘the -present: invention is ‘to pro-
vide an improved throttle or air supply valve for
controlling the rate of air flow to a feed leg of a

. rock drill.

Another object of the invention 'is to provide
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a feed leg air control valve including a manually -

operable element which may be operated from
any side around its connection with:the leg.

A further 6bject of the invention is to provide a
control valve for the feed leg of a rock drill or
the like which serves as a manually variable pres-
sure regulator.

Still another object of the invention is to pro-
vide a throttle vdlve for rock drill feed legs inx
which the foregoing objectives are realized and
which is composed of few parts, is simple’in con-
struction, easy to maintain, and réliable in its
operation.

"With the foregoing objects in view, together
with such additional objects and advantages as
may subsequently appear, the invention resides
in the parts, and in the construction, combina-
tion and arrangement of parts, described by way
of example in the following specification of a
representative mode of execution of the. inven-
tion, reference being had to the accompanying
drawings which form a part of said specification
and in which drawings:

Figure 1 is a fragmentary side elevation of a
rock drill having an air cylinder powered.feed leg
to which a control valve embodying the.invention
is applied; )

Figure 2 is an enlarged elevation.of the-outlet
end of the valve constructed in accordance with
the present invention, being a view.looking in
the direction of the arrows on the line 2—-2 .of
Figure 3; ‘

Figure 3 is a medial longitudinal sectional view
of the valve on the line 3—3 of Figure 2;

Figures 4 and 5 .are trangverse sectional views
taken on the line 4—4 of Pigure.3 showing the
relative positions of the valve parts in the open
and closed positions, respectively;

Figure 6 is a reduced medial longitudinal sec-
tional view of the operating element or-sleeve of
the valve shown in the position ‘it occupies‘in
Figure 3; .

Figure 7-is a-reduced side elevation-of the valve
body; .

‘Figure-8-is-a transverse-section: on'the-line’8—38
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of Figure 3-and:shows-the-cooperating movement
limiting ‘means on ‘the-valve body-and rotatable
control sleeve element;

Figure 9 is ‘a transverse -sectional view taken
on the line'6—9§ of Figure -3 showing details of'the
pressure bleeding -means; -and .

Figure 10'is a fragmentary view-similar-to Fig-
ure 3 but showing the valve in closed position and
the relative-pesition of the parts to effect pressure
bleeding.

Referring first-to Figure -1, there is-shown-a
typical -prneumatic ‘rock -drill ‘D -mounted -on -a
support -inchuding a ‘leg ‘L having -an -extensible
air cylinder-unit A effective to'maintain the drill
at a constant-height-as it-advanees into:-the work.
The -air -eylinder A -vreeeives compressed .air
through -a ‘supply hose ‘H under -the -control -of
valve means positioned between those elements
and generally designated by the referenece-char~
acter 1.

FThe illustrated:form-of the invention s shown
in detail in "Figures 2:to 9, ‘inclusive, and .com-
prises-a-body 2 generally of-elongdted cylindrical
form having an internally threaded, -axially dis-
posed-inlet’ port ¥ at one-end and -an-externally
threaded, axially -disposed -outlet port 4 -at ‘the
opposite end. From the inlet end  to the outlet
end the-exterior: of - the'body member 2-comprises
in the order recited -a -clearance -diameter :por-
tion 5 interrupted at its -outer -end by -a snap
ring-receiving-groove-8; a-slightly ‘larger bearing
portion T-interrupted-adjacent -the-clearance di-
ameter 5 by a gasket-receiving groove-§ and hav-
ing openings in its surface as will ‘be -described

- in- detail; a-short, large:diameter -sealing: portion

§ having a gasket-receiving groove /{@; and:an
enlarged wrench-engageable portion {i ‘having
flat parallel faces 12, {2 separated from body por~
tion 9 by 'a shoulder -{5. -Rotatably mounted.-on
the bearing:portion T of the'body 2:s a:cylindri~
cal valve-operating member or $leeve:{3-the outer
surface of which preferably-is:roughened forman-~
ual grasping as, for example,:by the presence of
longitudinally-and: cireumferentially spaced series
of rectangular:bosses- £4:having knurled:or other-
wise roughened surfaces. One-end. of ‘tire oper-
ating sleeve member §3.abuts shoulder {5 formed
by the juncture:di-body portions:§.and | { while
its other end is engaged:by a:snap ring §6. segted
in ‘a groove 6 in portion 5:of ‘hody member 2.
Internally -from .its.end -adjacent ‘the ‘inlet end
3 :of the hody :2, ‘the operating :member has a
clearance diameter portion {7 :substantially :¢o-
extensive in:length with the length:of the:clear-
ance-diameter portion §-of ‘theibody member;. 3
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bearinig portion i8§ closely but slidably fitting
the bearing portion 7 of the body; and a short,
larger diameter portion 18’ closely but slidably
fitting the sealing portion 9 of the body. Gaskets
18 and 20, which may be of the O ring type, in
the grooves 8 and 108, respectively, engage the
inner opposite surfaces of the enclosing operating
member {3 to provide air-tight seals which pre-
vent the escape of air from the interior of the
valve between the operating and body members.

At the inner end of the inlet port 2, the body
3 is provided with a radially extending passage 21
which terminates in the surface of bearing por-
tion 1. Also, inwardly of the end of the inlet
port 3, body 2 is provided with a diametrically

xwtending open-ended bore 22 extended substan-

tially parallel to passage 21 and reduced in di-
ameter at its end thereof adjacent the opening of
passage 2. Bore 22 is formed with a frusto
conical shoulder 23 between its larger and smaller
portions which serves as a seat for a valve ball
24 disposed in the larger portion of the bore.
Ball 24 is yieldingly urged into sealing engage-
ment with the seat 28 by a compression spring
25 housed within the bore 22 and reacting be-
tween the ball and a plunger 28 slidable in the
opposite end of the bore 22 and extended thers-
from into engagement with the sleeve {3 as will
be deseribed. A longitudinally extending pas-
sage 27 connects bore 22 with the inner end of
outlet port &. The bearing portion 7 of the body
member 2 is additionally provided with a radial
hore 28 disposed adjacent the body sealing por-
tion 9. A detent element 2§ is slidable in bore
28 and has a wedge-like outer end 38 adapted to
cooperate with detent-engaging teeth on the
operating member 13, as will be later described
in detail. The inner end of the detent element
is provided with a shallow bore 3i which houses
one end of a compression spring 32 the opposite
end of which abuts the inner end of bore 2§ en-
abling the spring to urge the detent radially out-
wardly from the body member. Additionaily,
body member 2 is provided with a bleed off pas-
sage 33 comprising a radial bore 34 and a longi-
tudinal bore 35, the former extending inwardly
from the bearing surface 7 in substantially the
same transverse plane and in longitudinal align-
ment with bore 22. Bore 3& is positioned longi-
tudinally between bore 22 and the sealing gas-
ket groove § and communicates with the inner
end of the bore 35 which is disposed at one side
of and extends parallel to the inlet port § to the
end of the body 2.

The inner surface of operating member {3 in-
cludes a wide shaliow groove 33 extending longi-
tudinally of member {2 from the side of the pas-
sageway 21 nearest the inlet end of the body
member to the opposite side of the bore E2 at
its reduced end (see Figure 3). In length groove
58 extends substantially half the inner circum-
ference of operating member {2 (see Figure 5).
Substantially diametrically opposite groove §3
the inner surface of operating member 1§ is pro-
vided with a cam groove 37 of the same width
as the diameter of the larger portion of the bore
22 and, being located directly opposite that bore.
receives and seats the outer end of plunger 25.
Finally, the operating member i3 is provided in-
teriorly in its portion {8 with a circumferen-
tially arranged series of longitudinally extend-
ing teeth 38 disposed opposite the detent 28 and
extending substantially through an arc of $0
degrees as shown in Figure 8. The teeth 8§ are
formed with sloping side faces, the last tooth at
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each end having a longer side face 3§ than the
other detent-engaging faces. Spaced from each
of the end teeth is & radially disposed shoulder
43 adapted to abut a corresponding face #&i
formed on the otherwise sloping end face of the
detent 28 to prevent movement of the detent past
the toothed range and thus limit the extent of
rotative movement of the operating member io
approximately 90 degrees. At the side of the
toothed area of the operating member spaced
irom the outlet end 4 of the valve, its portion i§
is formed with an annular groove &2 primarily
to provide the tool clearance necessary in the
formation of the teeth 38.

The operation of the device is as follows. As-
suming that the valve is in the shut off position,
as shown in Figures 5 and 9, it will ke noted that
the small end of the bore 22 is closed by the
surface of the bearing portion i§ of operating
member i3, and that the plunger 22 is riding on
the short land 43 between the adjacent ends of
the grooves 38 and 87 compressing the spring 28
and increasing the pressure with which the vaive
ball 24 abuts its seat 23. Rotation of the op-
erating member I3 in a clockwise direction, as
viewed in Figure 5, will bring the groove &6 into
registry with the radial passage 2{ and also with
the small end of the bore £2 thus affording com-
munication between them and conneciing the
valve closed end of the latter with the inlet port
3. At the same time the gradually retreating cam
face of the groove 37 permits the plunger 2§ to
move radially outward allowing the spring 2§ to
expand and thus lessening the force exerted by
it against ball Z24. Thereupon the inlet air pres-
sure present in groove 33 will unseat the bail
slightly and force its way into the bore 22 and
thence through the passageway 27 to the outlet
port 4 and from the latter to the air cylinder A.
The pressure and flow of the air in bore 2%, and
s0 in the cylinder A, are controlled by the pres-
sure with whicih the spring-pressed ball 24 re-
sists its entrance into the bore 22. The ball pres-
sure is determined by the spring 2§ which is ex-
panded, and so exerts less pressure on the ball, as
the plunger 26 moves radially outwardly as per-
mitted by the contour of cam groove 3i. It

]

will be obvious that as the operating member i3
is turned to the full open positicn, shown in Fig-
ures 3, 4 and 8, the detent 2§ by engagement with
the teeth 383 will hold it against accidental dis-
placement at any intermediaie position, the force
exerted by the spring 23 being reduced as the
member {3 is rotated clockwise as viewed in Fig-
ure 5. The ball 24 and its seat function as a
spring-biased check valve to provide a con-
trollable pressure drop between the inled iine
pressure and the air cylinder A with resuitant
controllable variability in the force exerted by
the leg L in hoiding the drill D in engagement
with the work face and in its rate of expansion.
When the valve is returned to off position, ses
Pigures 5 and 10, it will be noted that the sloped
end of groove 35 extends partially under th
plunger 28, and so the bore 22, and also unde
the bore 34 of the bleed off passageway &3. Sin
the passageway 27 connecied to air cylinder A
through outlet 4 communicates dirvectly with the
bore 22 without cbstruction, air pressure in the
cylinder A will bleed off at the inlet end of the
valve when the control sleeve 2 is in ifs off po-
sition. This is necessary when it is desired to
reduce the length of the leg I for any reason.
The gaskets i¢ and 208, being of the pressure-
responsive O ring type, allow the operating mem-
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ber«{ cto - be-rotatedion:thebodyrmember 2:while:
sealing: thie- surfaces: between: said members:
against leakage.

Tlie:device .comprising:the:present:invention:is
characterized: by simple: and rugged: design: well: g:
suited' to the character: of: work: for- whichit: is:
intended: The: component  parts.are of: simple:
construction. and: economieal: to: manufaeture:.
The assembled: valve: is - readily. taken: apart.for:s
service and may be:as.readily: reassembled; the: 1o
securing:-means being:the simple:snap:ring 1§..

While in.the foregoing:specification:therezhas:
been.deseribed:and:illustrated:one: preferred-ems--
bodiment.ofthe invention, it:issappreeiated: that:
in-the.light:of the foregoing:disclosure:modifica=- 15
tions: will suggest: themselves: to: otlterss skilledt
in: the: art.. Conseguently;. the: invention: is: nob:
to bexdeemed to:be limited $o:the:spacificzexamples
disclosed.and instead :it:is:to:be:understoodithati

the.invention: embraces:all:suchimodifications:in. 201

the: parts. and in: the: construction; combination:

and:arrangement. of ' parts:as: shall: come:within:

the purview: of: the. appended: claims..
We:claim:

1: In:a: supply: valve. for: a:. rock:drill-feed:legy.25:

a-generally cylindrical: valve. body member: havs-
ing an.inlet port:at: one.end and an:outletiport:
at- the opposite: end: and . passage. means: inters.
connecting said ports, a spring biased, normally.

closed. valve means: in-said-body: member: inter- 3¢:

posed in said. passage:means;.said’ valve: means:
being constructed and: arranged:. to: be: opened:
by inlet pressure; & valve-operating:element:coms

prising. a sleeve. mounted for:rotation:on:the:exs-

terior: of said body  member:and having a: cam: 33.

surface. on . the inner: surface: thereof: effective..
at. different rotative. positions:of: said sleevezon.
said body member: to: vary the: spring:bias: on:
said: valve: means, and:sealing:gaskets:interposed:
between the adjacent surfaces:of said body:mem-- 40
pber and said’ sleeve. to. prevent: escape: ofi fluid.
from: the valve.

2. In a supply valve for:a:rock:drill feed:leg;.
a: generally cylindrical valve hody:member: hays
ing. an. inlet port at. one end:and: an:outlet: port:4s
at the. opposite. end. and: passage: means: inters-
connecting . said ports, . a spring:bias;. normally:
closed  valve means_in: said: body- membey: inters-
posed in.said. passage- means; said valve means:

being constructed: and. arranged: to: be: opened: 50

by inlet pressure,.a: valvezoperating-element: com=-
prising;a sleeve mounted for: rotationzon’ the ex:-
terior of said body member and having:a: cam:
surface .on.the inner: surface:thereof:effective at:

different rotative. positions: of said sleeve:on saids 55:

body: member: to vary. the: spring: bias. on:.said:
valve means, sealing gaskets: interposed:between:
the adjacent surfaces:of.said body:member ands
said. sleeve. to prevent- escape.of fluidifrom: said<

passage. means, and a. ratchet: interposed: be~gg:

tween said body member -and said sleeve effective::
to permit relative rotary movement therebetween:
in: either: direction: and: to releasably: lock. said
sleeve in selective positions of:said:relative:rotary:
movement.

3..In a supply valve for a: rock:drill:feed:leg;-
a:generally cylindrical. valve: body: member: havs-
ing an inlet-port at one end and:an:outlet:port:
at the opposite end and . passage means: inter- -

connecting -said ports;.a; spring: biased, .normally:70:

closed valve means:in:said: body: member: inters.
posed in-said-passage means,, said: valve: means:
being constructed: and: arranged: to: be; opened:
by-inlet pressure; a valve-operating: element:com:-

65:

¥
2

terior- of said: body: member- and: havings & caniy
surface: on: the: inter surface: thereof: effective:
at:different- rotative: positions: ofr said: sleeve on:
sai:body-member-towary the:spring:bias:on:said}
valve-means; sealing:-gaskets: interposed: hetween:
the:adjacent:surfaces: of: said: body member: axd:
said: sleeve: and: disposed: to:. prevent:. eseaped:
fluid from said:passage means; and:means inters.
posed:between:said:body: member: and said:sleeve:
constantly-effective:to:releasably-lock:saidisleeves
at-asplurality: of: predetermined: positionsrof: said:
relative: rotary-movement.

4{. T & supply: valve-for: a: roek: drillifeedileg;.
a generallyreylindrical valye body- member: hav=-
ing an inlet :port:at-one:end-and-an: outletzport
at.. the: opposite: end: and! passage: means: inters-
connecting:said ports,. a-.spring biased; normally;
closed: valve:means: in: said: body rmember: inters-
posed:inh: said  passage: meany; said: valve: means:
being constructed: and: arranged: to: be: opened:
by:dnlet:pressure; a:valve-operating:element:coms:-
prising:a.sleeve:mounted for:rotation on:the:exs.
terior- of-said: body: member and; having a: carm:
surface: on: the: inner: surface: thereof: effeective:
at . different. rotative: positions: of said: sleevezon:
said: body: member: to: vary. the: spring: bias: ont
said-valve:means; sealing: gaskets. interposed: bhes-
tween:the:adjacent surfaces:of:said:body-member-
and-said:sleeve: and: disposed.to: prevent:escaped:
fluid. from said.passage means; and:a ratchet.in=-
terposed: between. said: body member: and: saids
sleeve:effective. to: permit. relative: rotary moves.-
ment: therebetween: in eithlier: direetion: and: to:
releasably:lock:said sleeve:in-selective positionsrof:
said .relative rotary movement, said: ratchet ine
cluding devices: effective: to:-limit: the: extent: of s
said.. relative roftary: movement. to . am. amouns:
less-than .one- complete revolution:

5. In.a supply:valve: for ‘& rock. drill:feed leg;.

.a.generally - cylindrical: valve: body: member: havs.

ing-an.inlet port.at one end and-an outlet pori:
at.-the- opposite: end- and: passage: means- inters.
connecting: said: ports; a: spring: biased, normally:
closed valve-means.in said-body member. inter=.
posed. in-said: passagermeans,. said.valve: means
being. constructed . and. arranged- to: be - opened:
by.inlet-pressure; a valve-operating:element:coms .
prising-a.sleeve-mounted. for rotation on:the exs
terior: of; said : boedy. member and- having a. cams:
suriace. an. the. inner: surface thereof: effective
at.different rotative-positions .of: said: sleeve on:
said. body member-to vary, the-spring:bias: on said:
valve.means; sealing-gaskets:interposed:between:
the adjacent surfaces-.of said body member -and:
said sleeve.and:disposed.to prevent escaped:fluid:
from.said passage-means,.and means: interposed’:
between said- body. member. and said sleeve cons-
stantly effective- to: releasably. lock:- said- sleever
at a.plurality. of:predetermined positions.of: said:
relative rotary movement, said last-named:means:
including stop means. effective-to limit. the extent:
of said.relative. rotary movement.to. arx amount.
less. than .one.complete revolution:.

6..In.a: supply. valve for.a rock:drill feed leg, a:
generally-cylindrical. valve-body member. having:.
an.inlet.port at one-end.and.an. outlet port-at:-the:
opposite .end and.passage means. interconnecting:.
said. ports; a:spring:biased; normally -closed: valve:
means. in.said. body . member. interposed: in: said:
passage. means, . said. valve- means being cons-
structed.and arranged.to be opened by inlet press-
sure,. a; valve-operating- element: comprising: a:
sleeve: mounted: for- rotation on:the: exterior ofs
said:body- member: and having a.cam surface:-on:

prising: a:sleeve mounted:for: rotation on:the: exs T the:inner surface; thereof effective:at.different.ros- -
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tative positions of said sleeve on said body mem-
ber to vary the spring bias on said valve means,
and sealing gaskets interposed between the ad-
jacent surfaces of said body member and said
sleeve at each end of said sleeve, said valve means
comprising a bore extending transversely of said
body member at g point between said gaskets and
having a valve seat adjacent the fluid entrance
end thereof, a valve element in said bore engag-
ing said valve seat, a compression spring in said
bore having one end thereof bearing on said valve
element, and a plunger slidably mounted in said
bore having one end thereof engaging said spring
and its other end engaging said cam surface.

7. In a supply valve for a rock drill feed leg, a
generally cylindrical valve body member having
an inlet port at one end and an outlet port at the
opposite end and passage means interconnecting
said ports, a spring biased, normally closed valve
means in said body member interposed in said
passage means, said valve means being con-
structed and arranged to be opened by inlet pres-
sure, a valve-operating elemenf comprising a
sleeve mounted for rotation on the exterior of said
bedy member and having a cam surface on the in-
ner surface thereof effective at different rotative
positions of said sleeve on said body member to
vary the spring bias on said valve means, sealing
gaskets interposed between the adjiacent surfaces
of said body member and said sleeve at each end
of said sleeve, and means interposed between
said body member and said sleeve constantly ef-
fective to releasably lock said sleeve at a plu-
rality of predetermined positions of said relative

rotary movement, said valve means comprising 3

a bore extending transversely of said body mem-
ber at a point between said gaskets and having a
valve seat adjacent the fluid entrance end there~
of, a valve element in said bore engaging said
valve seat, a compression spring in said bore hav-
ing one end thereof bearing on said valve ele-
ment, and a plunger slidably mounted in said bore
having one end thereof engaging said spring and
its other end engaging said cam surface.

8. In a supply valve for a rock drill feed leg, a ¢

generally cylindrical valve body member having
an inlet port at one end and an outlet port at
the opposite end and passage means interconnect-
ing said ports, a spring biased, normally closed
valve means in said body member interposed in
said passage means, said valve means being con-
structed and arranged to be opened by inlet pres-
sure, a valve-operating element comprising a
sleeve mounted for rotation on the exterior of
said body member and having a cam surface on
the inner surface thereof effective at different
rotative positions of said sleeve on said body
member to vary the spring bias on said valve
means, sealing gaskets interposed between the ad-
jacent surfaces of said body member andg said
sleeve at each end of said sleeve, and meang in-
terposed between said body member and said
sleeve constantly effective to releasably lock said
sleeve at a piurality of predetermined positions of
said relative rotary movement, said last-named
means including stop means effective to limit the
extent of said relative rotary movement to an
amount less than one complete revolution, said
valve means comprising a bore extending trans-
versely of said body member at a point between
said gaskets and having a valve seat adjacent the
fluid entrance end thereof, a valve element in said
bore engaging said valve seat, a compression
spring in said bore having one end thereof bear-
ing on said valve element, and a plunger slidably
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mounted in said bore having one end thereof et~
gaging said spring and its other end engaging said
cam surface.

9. In a supply valve for a rock drill feed leg, a
generally cylindrical valve body member having
an inlet port and an outlet port at its opposite
ends and a valve-operating rotatable sleeve ele-
ment mounted on said body member, said body
member having a passage extending radially from
said inlet port to a side suriace of said body mem-
ber, a valve chamber in said body member com-
prising a bore extending transversely through
said body member at a point adjacent said pas-
sage, a second passage extending generally axi-
ally of said body member from said valve cham-
ber to said outlet port, a valve seat in said valve
chamber bore at the end thereof adjacent said
first-named passage, a valve element in said bore
engaging said seat, a spring in said bore urging
said valve element into engagement with said
seat, a plunger element in said bore having one
end thereof engaging said spring, and a cam sur-
face on said sleeve engaging the opposite end of
said plunger and effective incident to relative ro-
tative movement between said body member and
said sleeve to vary the position of said plunger
axially of said bore with incident variation of
the force exerted by said spring against said valve
element.

10. In g supply valve for & rock drill feed leg,
a generally cylindrical valve body member hav-
ing an inlet port and an outlet port at its oppo-
site ends and a valve-operating rotatable sleeve
element mounted on said body member, said body
member having a passage extending radially
from said inlet port to a side surface of said hody
member, a valve chamber in said body member
comprising a bere exiending transversely through
said body member at a point adjacent said pas-
sage, a second passage extending generally axially
of said body member from said valve chamber
to said outlet port, a valve seat in said vaive
chamber bore at the end thereof adjacent said
first~named passage, a valve element in said bore
engaging said seat, a spring in said bore urging
said valve element into engagement with said
seat, a plunger element in said bore having one
end thereof engaging said spring, a cam surface
on said sleeve engaging the opposite end of said
plunger and effective incident to relative ro-
tative movement between said body member and
said sleeve to vary the position of said plunger
axially of said bore with incident variation of
the force exerted by said spring against said
valve element, and a groove on the inner face
of said sleeve at a point longitudinally thereof
embracing said first-named passage and said
valve chamber bore and disposed diametrically
opposite said cam surface effective when in reg-
istry with said first-named passage and said bore
to afford communication between said passage
and said bore.

11. In g supply valve for a rock drill feed leg,
a generally cylindrical valve body member hav-
ing an inlet port and an outlet port at its oppo-
site ends and a valve-operating rotatable sleeve
element mounted on said body member, said body
member having a passage extending radially
from said inlet port to g side surface of said body
member, a valve chamber in said body member
comprising a bore extending transversely through
said body member at a point adjacent said pas-
sage, a second passage extending generally axiglly
of said body member from said valve chamber to
said outlet port, a valve seat in said valve cham-
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“herchore =4t fthe - end thereof -adjacent:said first-
-named:passage,ca-valveselemerit:in said bore-en-
-gagingrsaidsseat sasspring in-said-boreurging-said
-yalve element into:engagement -with said-seat, a

.plunger selement in :said -bore :having :one send 3

thereof rengaging -said:spring,-a ;cam:surface on
said sleeve engaging the opposite rend -of -said
“plunger and effective:incident ito :relative rota-
tive movement between said thody. member -and
.said.sleeve to-vary:the-position-of said plunger
-axially .of - said -bore ~with . incident -variation of
‘the force -exerted by -said »spring asainst -said
-valve:element, -and -a pressure.bleed. passage-eX-
~tending. first: radially: inwardly:of:said.hody-mem-~

ber :from : 2 point -between wsaid - valve - chamber 7k

-bore :and -said :inlet :port-and - thenee -longitudi-
:nally rparallel to said-inlet-port.to the.inlet:port
.end of said body membker.

:12. -Insa -supply «valve-for:a. rack.drill feed leg,
zasgenerally cylindrical -valve body.member. hay-
sing-an inlet:port:and.an.outlet port.at its:oppo-
_site ends and.-a-valve-pperating-rotatable.sleeve
-element mounted.on:said-hedy.member, said body
.member :having -a passage -extending radially
-from.said inlet:-port to.a side surface -of .said
‘bedy :member, -a -valve -chamber .in said hody
-member comprising-a bore extending transversely
-through said body -member:at-a .point-adjacent
said ;passage, -a .second . passage -extending -gen-
~erally -axially -.of -said .body member -from :said
valve-chiamber -to rsaid-outlet :port, -a - valve :seat

in -said svalve-chamber -bore at.the.end .thereof
-adjaecent: said first-named - passage, -a valve -ele-
.ment in:said bore engaging said seat, .a -spring

_in-said-hore: urging -said -valve.element: into. en- -

sgagement -with .said.seat, -.a ,plunger .element .in
-said-hore-having-one:end thereof engaging. said
-spring, a.eam surface.on:said.sleeve engaging
.the :opposite -end .of -said .plunger . and .effective
_ineident -to - relative .rotative movement between
-gaid -body -member .and .said ~sleeve to vary .the
,position .of-said plunger. axially.of said. bore with
_incident .variation .of -the foree .exerted .hy.said
.spring -against .said :valve .element, . a :pressure
-bleed : passage .extending - first .radially inwardly
.of~said body.member.from .a .point.between said
valve chamber.bore.and.said inlet. port and thenee
longitudinally :parallel -to .said .inlet, poxt - to .the
_inlet .port.end-of said.body.member, and.stop
_means -interposed .between .said .sleeve.and said
-bady member . effective -to .limit the extent .of
crelative rotation.therehétween.to.an, amount.less
.than one revolution.
A13. In. a.supply. valve.for.a reck drill ﬂ,ed leg,
.a:generally .cylindrical-valve body -member-hay-
.ing.an.inlet, port and.an.outlet port. at.its. oppo-
site ends.and. a valve-operating rotatable sleeve
-element. mounted on.said body-member, sdid body
.member .having a . passage .extending radially
from .said .inlet .port .t0:2 . side.surface .of .said
.body.member, a-valve chamher.in said hody mem-
;ber .comprising .a .bore .extending .transversely
through.said.body member.at:a . point adjacent
said passage,.a .second ;passgge- extending . gen-
rerally ;axially -of .said .hody .member .from _said
valve.chamber fo said.ouflet pottf,.a valve sedb
.in said .valve .chamber hore at the.end theregt
-adiacent .said .first-named passage, a valve. éle-
:ment.in.said-bore-engaging said seat,.a.spring/in
-said-bore urging.said walve element.into.engage-
sment -with:said rseaf, :a -plunger .element . in..said
‘herethaving ene:end:-thereef engaging said:spring,
xacam. surface:on:said:sleeve engaging .the.opro-
ssitesendsof saidplungerzanid-effective incident-to
Trélative srotative s movement -hetween rsaid -hedy
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-member-and. said-sleeve to vary the.position.of

-said. plunger-axially -of . said -bore -with .incident
~variation of :the .force -exerted by said -spring
.against-said .valve. element, a.pressure-bleed pas-
-sage-extending. first radially inwardly.of said body
‘member.from .a point between said -valve cham-
-ber bore.and.said inlet port.and.thence longi-
-tudinally , parallel .to -said inlet .port .to the inlet
.port.end-:of:said.body .member, and. stop means
.interposed .between .said -sleeve .and .said body
member effective to limit.the .extent of.relative
rotation therebetween to.an amount.less than.one
revolution, said.stop means including ratchet de-
vices -effective "to .réleasably .lock said sleeve .in
_any one. of_a.plurdlity of predetermined positions
within .the range .of said.relative rotary move-

_ment.

14, Ina supply valve!for.a.rock drill feed.leg,
.a_generally cylindrical valve body member_hav-
‘ing_an inléet .port_and an outlet port at its. op-
.posite ends and .a .valve-operating .rotatable
sleeve -element. mounted on said “body .member,
_said body.member having a passage extending
radially ‘from.said inlet port to side surface of
said body.member, a valve chamber in said body
member comprising.a hore.extending.transverse~
ly through said body member at_a point adjacent
said _passage, a.second passage extending gen-
erally axially of said body member from said
valve chamber.to said outlet port, a.valve seat'in
said valve chamber bore at the end thereof ad-
‘jacent. said first-named _passage, a valve element
in. said bore engaging said seat, a.spring’in said
bore urging said valve. element into.engagement
with said seat, a plunger element in said bore
.having one.end. thereof engaging said spring, a
cam surface on said:sleeve engaging:the opposite
end of said plunger and effective incident to rela-

ive rotative movement.between said body mem-

Dber and said sleeve to vary the position of said
plunger .axially of said.bore with incident vari-
.ation.of.the.force exerted. by :said spring .against
.said valve element,.and a ‘groove on the inner
“face of .said sleeve at a  point.longitudinally
thereof embracing said first-named passage and
said valve. chamber bore and disposed -diametri-
cally .opposite said cam surface effective when
in registry with :said ‘first=named passage and
said hore to afford communication between said
‘passage and said bore, said groove extending ap-
_proximately one half of the inner circumference
of said sleeve member and being ‘so disposed that
.when one_end .is out of registry with said first-
named passage, the .opposite end -of said ‘groove
will be in registry with said valve chamber bore
and:said second passage. '
15.7In a supbly valve'for-a.rock drill feed leg,
.a .generally cylindrical valve body member hav-
ing an.inlét port and an. outlet port at its op-
posite ends .and a valve-operating rotatable
sleeve élement mounted on said body member,
.said “body .member having a passage extending
radidlly from sdid.inlet port to -a side surface
~of .sdid body .member, a valve ‘¢hamber in said
‘bady.member.comprising a bore extending trans-
versély .through 'sdid “body . member -at a ~poirt
adjacent.said passage,.a-second passage extend-
ing generally. axidlly .of said body member: from
said -valve_chamber ‘to .said .ouflét ,port, a-vilve
-seat .in .said vdlve .¢hamber .bore &t “the -end
thereof .adjacent sdid frst-named passage, a
wvalve elemerit. in.said bore engaging.sdid ‘seat, a
spring :in .said ;bore .urging said valve ‘element
into .engagement with said sedt, a_plunger ‘éle-
.ment.in.said:bore.having one end thereof engag-
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ing said spring, a cam surface on said sleeve
enzaging the opposite end of said plunger and
effective incident to relative rotative movement
between said body member and said sleeve to
vary the position of said plunger axially of said
hore with incident variation of the force exerted
by said spring against said valve element, and
stop means interposed between said sleeve and
said body member effective to limit the extent
of relative rotation therebetween to an amount
less than one revolution.

16. In a supply valve for a rock drill feed leg,
a generally cylindrical valve body member hav-
ing an inlet port and an outlet port at its op-
posite ends and a valve-operating rotatable
sleeve element mounted on said body member,
said body member having a passage extending
radially from said inlet port to a side surface
of said body member, a valve chamber in said
body member comprising a bore extending trans-
versely through said body member at a point
adjacent said passage, a second passage extend-
ing generally axially of said body member from
said valve chamber to said outlet port, a valve
seat in said valve chamber bore at the end
thereof adjacent said first-named passage, a
valve element in said bore engaging said seat, a
spring in said bore urging said valve element
into engagement with said seat, a plunger ele-
ment in said bore having one end thereof engag-
ing said spring, a cam surface on said sleeve
engaging the opposite end of said plunger and
effective incident to relative rotative movement
between said body member and said sleeve to
vary the position of said plunger axially of said
bore with incident variation of the force exerted
by said spring against said valve element, and
stop mean interposed between said sleeve and
said body member effective to limit the extent of
relative rotation therebetween to an araount less
than one revolution, said stop means including
ratchet devices effective to releasably lock said
sleeve in any one of a plurality of predetermined
positions within the range of said relative rotary
movement,

17. Tn a supvly valve for a rock drill feed leg,
a generally cylindrical valve body member hav-
ing an inlet port and an outlet port at its op-
posite ends and a valve-operating rotatable
sleeve element mounted on said body member,
said body member having a passage extending
radially from said inlet port to a side surface
of said body member, a valve chamber in said
body member comprising a bore extending trans-
versely through said body member at a point
adijacent said passage, a second passage extend-
ing generally axially of said body member from
said valve chamber to said outlet port, a valve
seat in said valve chamber bore at the end
thereof adjacent said first-named passage, a
valve element in said hore engaging said seat, a2
spring in said bore urging said valve element
into engagement with said seat, a plunger ele-
ment in said bore having one end thereof engag-
ing said spring, a cam surface on said sleeve
engaging the oppesite end of said plunger and
effective incident to relative rotative movement
between said body member and said sleeve to
vary the position of said plunger axially of said
bore with incident variation of the force exerted
by said spring against sald valve element, =z
groove on the inner face of said sleeve at a point
longitudinally thereof embracing said first-
named passage and said valve chamber bore and
disposed diametrically opposite said cam surface
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effective when in registry with said first-named
passage and said bore to afford communication
between said passage and said bore, and stop
means interposed between said sleeve and said
body member effective to limit the extent of rela-
tive rotation therebetween to an amount less
than one revolution.

18. In a supply valve for a rock drill feed leg,
a generally cylindrical valve body member hav-
ing an inlet port and an outlet port at its oppo-
site ends and a valve-operating rotatable sleeve
element mounted on said body member, saic
body member having a passage extending radial-
Iy from said inlet port to a side surface of said
body member, a valve chamber in said body mem-
ber comprising a bore extending transversely
through said body member at a point adjacent
said passage, a second passage extending gen-
erally axially of said body member from said
valve chamber to said outlet port, a valve seat
in said valve chamber bore at the end thereof
adjacent said first-named passage, a valve ele-
ment in said bore engaging said seat, a spring
in said bore urging said valve element into en-
gagement with said seat, a plunger element in
said bore having one end thereof engaging said
spring, a cam surface on said sleeve engaging
the opposite end of said plunger and effective
incident to relative rotative movement between
said body member and said sleeve to vary the
position of said plunger axially of said bore with
incident variation of the force exerted by said
spring against said valve element, a groove on
the inner face of said sleeve at a point longitu-
dinally thereof embracing said first-named pas-
sage and said valve chamber bore and disposed
diametrically opposite said cam surface effective
when in registry with said first-named passage
and said bore to afford communication between
said passage and said bore, and stop means inter-
posed between said sleeve and said body member
effective to limit the extent of relative rofation
therebetween to an amount less than one revolu-
tion, said stop means including ratchet devices
effective to releasably lock said sleeve in any one
of a plurality of predetermined positions within
the range of said relative rotary movement.

19. In a supply valve for a rock drill feed leg,
a generally cylindrical valve body member hav-
ing an inlet port and an outlet port at its oppo-
site ends and a valve-operating rotatable sleeve
element mounted on said body member and
formed with an arcuate groove on its interior
surface, said body member having a passage ex-
tending radially from said inlet port to a side
surface of said body member, a valve chamber
in said body member comprising a bore extend-
ing fransversely through said body member at
a, point adjacent said passage, a second passage
extending generally axially of said body member
from said valve chamber to said outlet port, s
valve seat in said valve chamber bore at the end
thereof adjacent said first~-named passage, a
valve element in said bore engaging said seat.
a spring in said bore urging said valve element
into engagement with said seat, a plunger ele-
ment in said bore having one end thereof en-
gaging said spring, a cam surface on said sleeve
engsging the opposite end of said plunger and
effective incident to relative rotative movement
bhetween said body member and said sleeve to
vary the position of said plunger axially of said
bore with incident variation of the force exerted
by said spring against said valve element, 2
pressure bleed passage extending first radially
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inwardly of said body member from a point be-
tween said valve chamber bore and said inlet
port and thence longitudinally parallel to said
inlet port to the inlet port end of said body mem-
ber, and stop means interposed between said
sleeve and said body member effective to limit
the extent of relative rotation therebetween to
an amount less than one revolution, said groove
in said sleeve element extending approximately
one half of the inner circumference of said sleeve
element and being so disposed that when one of
its ends is out of registry with said first-named
- passage its opposite end will be in registry with
said valve chamber bore and said bleed passage.

20. In a supply valve for a rock drill feed leg,
a generally cylindrical valve body member having
an inlet port and an outlet port at its opposite
ends and a valve-operating rotatable sleeve ele-
ment mounted on said body member and formed
with an arcuate groove on its interior surface,
said body member having a passage extending
radially from said inlet port to a side surface of
said body member, a valve chamber in said body
member comprising a bore extending transverse-
1y through said body member at a point adjacent
said passage, a second passage extending gen-
erally axially of said body member from said
valve chamber to said outlet port, a valve seat
in said valve chamber bore at the end thereof
adjacent said first-named passage, a valve ele-
ment in said bore engaging said seat, a spring
in said bore urging said valve element info en-
gagement with said seat, a plunger element in
said bore having one end thereof engaging said
spring, a cam surface on said sleeve engaging
the opposite end of said plunger and effective
incident to relative rotative movement between
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said body member and said sleeve to vary the
position of said plunger axially of said bore with
incident variation of the force exerted by said
spring against said valve element, a pressure
bleed passage extending first radially inwardly
of said body member from 2 point between said
valve chamber bore and said inlet port and
thence longitudinally parallel to said inlet port
to the inlet port end of said body member, and
stop means interposed between said sleeve and
said body member effective to limit the extent
of relative rotation therebetween to an amount
less than one revolution, said stop means includ-
ing ratchet devices effective to releasably lock
said sleeve in any one of a plurality of predeter-
mined positions within the range of said relative
rotary movement, said groove in said sleeve ele-
ment extending approximately one half of the
inner circumference of said sleeve element and
being so disposed that when one of its ends is
out of registry with said first-named passage
its opposite end will be in registry with said valve
chamber bore and said bleed passage.

HILMER A. GILLERSTROM.
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References Cited in the file of this patent
UNITED STATES PATENTS
Number Name Date
453,109 Dreisorner —_____.__ May 26, 1891
459,271 Dreisorner - _._ Sept. 8, 1891
1,150,641 Smith Aug. 17, 1915
1,406,216 OlSON e Feb. 14, 1922
1,558,695 Manuel . Oct. 27, 1925
willach —-rreene.- Feb. 26, 1952

2,587,421




