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VALVE MECHANI“?M FOR ROGK DRILLS iy

o Appllcatmn ﬁled November 22, 1928, Senal No. 321 134

Th1s 1nvent10n relates to fluid ‘actuated
IOCk drills, but more particularly to a valvé
mechanism whereby the distribution of pres-

- sure fluid to the cylinderis effected:
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‘Oné object of the invention is to insure an
immediate and abundant supply of pressure
fluid to the ends’of the cylinder’for actuat:
ing the piston and another object is to main-
tain ‘the valve firmly in'its limiting posﬂ:lons
during the" admlssmn of pressure ﬂuld mto
the - cyhnder
* Other objects will be in part obv10us and
in part pomted out hereinafter:

In the drawings illustrating: a’ practlcall

apphcatlon of the invention and in which

parts,

F10'ure 1isa sectlonal elevation of a p0r~ s
tion“of the rock drill’ hwmg the 1nvent10n

applied thereto, and: ‘
Figure'2is a ‘transverss view mken through
Figure 1 on the line'2—2 looking in the d1—

‘rection indicated by .the arrows. =

Retérring to the drawmtrs, A--designates
generally: o v rock drill comprising - cyhnder
B having a piston chamber C in which is dis-
posed‘a r ec1procatory hammer piston D The

cylinder B'has in this instance a free exhaush

port. E which is controlled by the piston D.
‘The cylinder B is provided at its front end
with a suitable closure in the-form of a front

‘¢ylinder washer:F having a bore G through

which extends slidably a stem or ‘nhose ' H of

the piston D for delivering blows against a

working implement, such as a drrll steel (not

‘ shovvn)

. T the: rearward end of the cyhnder B is
an. -enlarged bore J which'is closed at its outer

“end by a back head K havmg an annular

flange’ L which extends into-the bore J for
centrahszr the b’le head K with respect to
the cylmder B."

The back head K forms a houslno' for a

‘throttle valve O wliereby the admlsswn of

pressure fluid into' the drill may be con-
trolled. The throttle valve O is shown as be-

“ing of 'the ‘rotary type and accordingly has

50

a lever P whereby it may be manipulated.
In this instance ‘the throttle valve O is pro-
vided with a central chamber ' into which

the pressure ﬂrud from a sultable source of

supply may be introduced and in the side ot
the throttle valye s a pmtR adapted to reg:-
ister with a passage S in the baclc head lead~

‘ing to & supply 1eservorr T-also in the back

head.

Tn order to obtain’ a step by. step rotqry'

movement of the drill steel, the drill is pro-
vided ~with a" suitable rotatlon mechanism
comprising a rifle bar U which ‘may. be inter-
Tocked. shchbly with the piston Din a. well
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known manner. - The rifle bar 1] hias the head

V. which carries  §pring’ pressed pawls W
mdapted for engagement with teeth X . of .2
rotation rhtchet Y chspoced in the tearward

as'a-seat for the'back head K. ‘
- In sdccordance ‘with the’ present 1nvent10n
a-valve chest 7 is chsnosed in the:inner ‘end

of the bore J adjacent the rearward end of 7
the piston chamber ‘C for which it forms a
closure. 'The valve chest Z comprises a pair-

of plates b and ¢, the plate b being inter-

posed’ between ‘the. plate ¢ and the rofamon- L
15

ratchet Y which is seated on the: plate b.
In one side of the alate b is formed a valve
chamber ¢ which: commu*'nccrtes at its: ends

with the ‘supply ‘reservoir. T, through flont ‘
he sup-
ply passages'f lead to the forward end of
‘the valve chamber ¢ and to the oppos1te sides
théreof and the passages’'¢ lead ‘to the op-

and rear supply passages ¢ and' 7.

posite sides of the rearward end of the valve
chamber ¢. In'the construction shown end-
less' grooves ¢ are formed in the plate b
and said grooves coinmunicate with' the sup:
ply passages e to assure a constant supply
of pressure fliid in'the rearward side of the
valve chamber d. “Similarly grooves & are

formed in the plate ¢ and the supply pas:

sages'f open into the grooves 7.to also asstre a
cons‘;ant snpplv ofpressure ﬂulc id the front
end of the valve chamber d.

Pressure fluid for actuatmg; ‘the p1st0n D
]Il a forwar dly dlrecuon is adnut’ced into the

68
end of the bore J and’ acting in this mstance :
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¢ mnd ]e dmg 1rom the opposﬁe ends of the -

valve chamber d.
sure'flnid to the front end of the piston cham-

The “acdmission of pres-
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ber C is effected through front inlet passages
k also leading from the opposite ends of the
valve chamber ¢ and from the rearward side
thereof through the plate & and through the
cylinder B to the front end of the piston
chamber C. The passages j and % are pref-
erably so arranged that their inlet openings
lie substantially in the same longitudinal
plane. This is also the preferred arrange-
ment_of adjacent grooves ¢ and & which, as
will be observed, encircle or surround the in-
let openings of the passages j and Z.

The distribution of pressure fluid to the
piston chamber C is effected in this instance
by a pair of oscillatory plate valves o dis-
posed in the valve chamber  in such manner
that their free ends oscillate between the pas-
sages § and & which they control. The valves
o have rearward and forward pressure areas
p and ¢ which converge toward the outer
free ends of the valves. :

As a preferred arrangement the valves are
disposed end to end and carry at their inner
or adjacent ends lateral trunnions » which ex-
tend into notches or pockets ¢ in the plate ¢
to serve as pivots for the valves o and. for
holding the valves o against endwise move-
ment in the valve chamber d.

When adapted for use in rock drills em-
ploying rifle bars as in the present instance
and where it may be desirable to dispose the
valves in the same transverse plane, said
valves may be provided with suitable recesses
¢ which combine to form a cylindrical aper-
ture for the reception of the rifle bar and,
as in the present instance, a bushing « which
encircles the rifle bar and extends into the
plates b and ¢ for preventing leakage of pres-
sure fluid from the valve chamber along the
rifle bar into the piston chamber C. ,

The ends of the valves o carrying the trun-
nions 7 are preferably o# a thickness substan-
tially equal to the depth of the valve chamber
d in order to divide the said valve chamber
¢ into two pressure chambers » from each one
of which lead a pair of inlet passages 7 and
k. By dividing the valve chamber d into
separate pressure chambers, each valve may
act independently of the other and without
being influenced by any variation in pres-
sure which may exist in opposite ends of the
valve chamber d.

The operation of the device is as follows:
By rotating the throttle valve O to the open
position illustrated, pressure fluid will flow
through the passage S into the supply reser-
voir T, thence into the supply passages ¢ and

f to the rearward and front sides of the.

valve chamber 4.

Assuming the piston to be in the position
illustrated, pressure fluid flowing into the
grooves A will pass through the rearward in-
let passages j into the rearward end of the
piston chamber C to impel the pisten D for-
wardly against the working implement.
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After the free exhaust port B is covered by
the piston D, the air in the front end of the
piston chamber C will be compressed and will
flow through the inlet passages % to act
against the rearward pressure surfaces p of
the valves o.

Inasmuch that the rearward pressure sur-
faces p are exposed to pressure over a smaller
area than the pressure surfaces ¢, the valves
o will remain-in the rearward positions until
the piston D uncovers the free exhaust.port
E. The pressure fluid in the rearward end
of the piston chamber C will then be exhaust-
ed to the atmosphere and as a result the pres-
sure acting against the pressure areas ¢ will
drop considerably below line pressure.
When this drop in pressure in the forward
side of the valve chamber ¢ takes place, the
compression, together with the live pressure

fluid acting against the rearward pressure

areas p will throw .the valves forwardly to
cut off communication between the grooves
% and the rearward inlet passages j.

Adter the valves 0 have been thus reversed,
pressure fluid will flow from the groove ¢
over the rearward pressure areas p of the
valves into and through the inlet passages /%
to the forward end of the piston chamber C
to drive the piston D rearwardly to its initial
position.-

- During the rearward stroke of the piston
D, the air compressed in the rearward end
of the piston chamber C will flow through
the inlet passages 7 to act against the pressure
areas ¢ of the valves o. When the piston D
reaches a position in which the free exhaust
port It will be uncovered the pressure fluid
in the front end of the piston chamber will
be exhausted to the atmosphere and the pres-
sure acting against the forward pressure sur-
face ¢, such as the live pressure fluid in the
grooves A and the compression. in the inlet
passages 7, will again reverse the valves, thus
completing the cycle of operations.

- From the foregoing description it will be
observed. that the valves o will move simul-
taneously in the same direction and that the
valves are not actuated by the force of sue-
tion of pressure fluid flowing over any por-
tions of the valves but by positive pressure
acting against the pressure areas both for
throwing the valves and for holding them
in the seated positions. This is a higﬁly ad-
vantageous feature in valves.of the oscilla-
tory plate type since it assures a steady action
thereof. It precludes the possibility of trem-
bling of the valves on their seats and there-
fore prevents the admission of pressure fluid
into the pressure chamber in advance of the
piston and as a result a full and heavy blow
will be struck against the working implement
by the piston. This invention also assures an
abundant and immediate supply of pressure
fluid to both ends of the piston chamber for
actuating the piston since, immediately upon
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" the opening of the valve, pressure fluid will

be- uniformly distributed over the pressure

. -surface of the piston; This results in an-in-

10

creased piston speed and therefore a
drilling: efficiency.

I claim: : : ‘

1. In a fluid actuated rock drill, the. com-
bination of a cylinder and a piston, an ex-
haust port in the cylinder controlled by the
piston, a.valve chest for the cylinder having

=" avalve'chamber, inlet passages leading from
. the opposite sides of one end of the valve

16

chamber to the rearward end of the cylinder,

inlet passages leading from the oppostte sides .-

of'the valve chamber to the front end of the

‘cylinder, a plurality of valves in the valve

chamber to control the inlet passages and

“having opposed pressure areas, and front

* and rear supply passages leading to the front

20

L e

~haust. port in the cylinder controlled by the
- piston, a valve chest:for the cylinder having

30

and rear ends of the valve chamber and con-

stantly- conveying pressure fluid into "the

valve chamber toract "against-the opposed

pressuré areas for actuating the valves.

greater

sages leading from the same end of the valve
chamber wherewith the supply passages com-
‘municate. '

3

In testimony-whereof I have signed this

specification:

2. In-a fluid actuated rock drill; the com= -~

bination of a cylinder .and a piston, an ex-

a valve chamber, inlet passages Jeading from

o the. opposite sides of.one end -of the- valve

chamber to the rearward end of the cylinder,

. Inlet:passages leading . from the opposite sides
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of the other end of the valve chamber to the

front end of the eylinder, a plurality of oscil

latery plate valves in the valve chamber: to

control the inlet passages, trunnions on the
ends of the valves seated in the valve chest

to act as pivots for the valves, and rear and

front supply passages leading to the rear and
front’ ends of the valve chamber and con-
stantly conveying: pressure fluid to opposite
sides of the valve chamber to actuate the
valves and to supply pressure fliid to the in-
let passagesleading from the same end of the
valve chamber wherewith the supply pas-
sages communicate, . -

3. In a fluid actuated rock drill, the com-
bination of a cylinder and a piston, an ex-
haust, port in the cylinder controlled by the

piston, a valve chest for the cylinder having:
a valve chamber, a rearward and a front in-

let - passage leading from each side of the

‘valve chamber and from opposite ends there-

of, to the eylinder, a pair of oscillatory plate

W
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valves in the valve chamber to control the - B

inlet passages and having enlarged adjacent
“ends to divide the valve chamber into.a pair
‘of pressure chambers, trunnions on the en-

larged ends of the valves seated in the valve

chest to - act as pivots for the valVeg,, and.
front and rear supply passages leading to’

the front and rear ends of the valve chamber

constantly conveying pressure fluid into the. .

pressure chambers to act against opposite

sides of the valves for actuating the valves
and to supply pressure fluid to the inlet pas-
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