July 7, 1931. W. A. SMITH, JR., ET
BLOWING DEVICE‘FOR ROCK D
Filed Dec. 5, 1929

AL 1,813,774

RILLS

o & £ ﬁ’s
7
A1 e Y
f 7
e RS NP Zs
& il | Yr |
1IN N _
L el |
ay © 1
/ 7
. e
A ; - B : = >\'§ __/’/,’ A w
/7 s 17 e
Al - |
B /4./ % A _I_’I_G—g
| Ilz ?<\§ 2 A D C, z o ,z,/j
@ s
ON -5 o
/ / 3
I’/é\ ' , ] 3
Z\§ . i %%ﬂ- , e L 25
% =\ B INVENTORS
é% 78 Lz
P THEIR ATTORNEY.




6

10

15

20

26

30

35

40

45

60

Patented July 7, 1931

UNITED STATES

1,813,774

PATENT OFFICE

WILLIAM'A. SMITH, JR., AND GEORGE H. FUEHRER, OF PHI_LIJIPSﬁURG, NEW JERSEY,
ASSIGNORS TO INGERSOLL-RAND COMPANY, OF JERSEY CITY, NEW JERSEY, A COR-

PORATION OF NEW JERSEY

. BLOWING DEVICE FOR ROCK DRiLLS
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This invention relates to rock drills, and
more particularly to a blowing device for
fluid actuated rock drills of the hammer
type.
y%ne object of the invention is to selec-
tively supply an uninterrupted flow of pres-
sure fluid to the drill hole to remove the cut-
tings therefrom.

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

In the drawings illustrating the invention
and in which similar reference characters
refer to similar parts,

Figure 1 is a sectional elevation of a rock
drill equipped with a blowing device con-
structed in accordance with the practice of
the invention, and

Figure 2 is a transverse view taken
through Figure 1 on the line 2—2 looking in
the direction indicated by the arrows.

Referring more particularly to the draw-
ings, A designates a cylinder having a pis-
ton chamber B in which is disposed a recip-
rocatory hammer piston C.

The piston C is provided with a front ex-
tension D which is slidab(liy guided by a
front cylinder washer E dis
front end of the cylinder A to form a clo-
sure for that end of the piston chamber B.
The front cylinder washer E also serves to
centralize a front head F with respect to the
cylinder A.

Within the front head F is a chuck G
which may rotate within the front head and
is provided with a cavity H to slidably re-
ceive the extension D of the piston. A por-
tion of the cavity H is provided with intro-
verted ribs J which interlock with flutes K
in the piston extension D.

In the front end of the chuck G is'a bore
L to receive and guide a working implement
O which extends into the cavity H to re-
ceive the blows of the hammer piston C.
Only the rear or shank end of the working
implement O is shown but said working im-
plement may-be in the form of a drill steel
and accordingly has a bore P therethrough
for conveying cleansing fluid from the
cavity H to the hole being drilled.

In the rear end of the cylinder A is an

posed at the.
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enlarged bore Q to accommodate valve
mechanism designated generally by R and
rotation mechanism designated generally by
S. Preferably the valve mechanism is dis-
posed adjacent the rear end of the piston
chamber B. It comprises a pair of plates
T and U which form a valve chamber V for
a distributing valve W. The plate T forms
a closure for the rear end of the piston
chamber B and also serves as a seat for the
valve W.

_ Within the plate T are rear and front
inlet passages X and Y respectively which
are controlled by the valve W. The rear
inlet passage X opens directly into the back
end of the piston chamber B and the front
inlet passage is extended through the cylin-
der A to the front end of the piston cham-
ber B.

Upon the plate U is seated the rotation
mechanism S which includes a ratchet ring
Z having the usual introverted teeth & to
serve as abutments for spring pressed pawls
¢ carried by the head d of a rifle bar e.” The
rifle bar extends through the valve mecha-
nism into the piston chamber B to interlock-
ingly engage the piston C in a well known
manner.

The rotation mechanism S, as well as the
valve mechanism R, may be clamped securely
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In position in the bore Q by a back head 7

seating upon the ratchet ring Z and which
may be clamped securely to the cylinder A
in any suitable manner.

Within the back head £ is a bore g to ac-
comodate a throttle valve # whereby the ad-
mission of pressure fluid into the drill is con-
trolled. The throttle valve % is preferably
of the rotary type having a chamber j into
which pressure fluid from a suitable source
of supply may be constantly introduced. In
the wall of the throttle valve % is a port %
which registers with a passage o leading to
a supply reservoir p in the front end of the
back head f. The supply reservoir p com-
municates with the valve chamber V through
supply passages ¢ which are formed in the
ratchet ring Z and in the plate U.

In drilling apparatus, such as that illus-
trated, wherein the piston extension is pro-
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vided with flutes it is customary to form the
flutes of such length that the rear ends there-
of will communicate with the front end of
the piston chamber during at least a portion
of the stroke of the piston. This arrange-
ment will permit a portion of the pressure

" fluid acting against the front end of the pis-

10

156

20

26

30

35

40

45

60

65

60

ton to flow through the flutes into the chuck
cavity H and thence through the drill steel
into the drill hole to blow the cuttings there-
from. : :

This mode of puff blowing is not under all
circumstances sufficient to prevent the ac-
cumulation of cuttings in the drill hole. If
not removed, the cuttings will be forced rear-
wardly in the drill hole and will accumulate
and form a collar near the cuttings bit which
seriously hampers the action of the rotation
mechanism whereby the drill steel is intended
to be rotated. It is therefore desirable that
means be provided to enable the occasional
thorough cleansing of the drill hole. The

_means provided in the present instance for

this purpose comprises an enlargement 7 on
the cylinder A having a bore therein which
forms a blower valve chamber s. The blower
valve chamber is so arranged that an exhaust
port ¢ of the cylinder opens thereinto so
that the valve chamber s forms a portion of
the exhaust port which communicates with
the atmosphere through a port « at one end

of the valve chamber s.
The opposite end of the valve chamber s

may be suitably threaded to accommodate a

‘plug » which forms a closure for that end

of the valve chamber s. :

Within the blower valve chamber s is a
reciprocable plug valve w which carries a re-
duced extension » addpted to seat over the
port « to control communication between the
piston chamber B and the atmosphere. Near
the same end of the valve w is a pressure sur-
face v against-which the exhaust fluid from
the piston chamber may act for opening the
valve w in the absence of pressure fluid in
the rear or closed end of the valve chamber s.
The end of the valve w which faces the plug »
constitutes a pressure surface 2 which may be
selectively exposed to pressure fluid for actu-
ating the valve w to the closed position.

Pressure fluid utilized for actuating the
valve w is introduced into the chamber s
through a supply passage 2 which leads from
the bore g to the valve chamber s into which
it opens preferably at a point adjacent the

“plug ».

From the valve chamber s leads a blower
passage 3 which is located in the cylinder A
and in the front cylinder washer E and opens
with its outlet end 4 into an annular groove
5 in the front. cylinder washer E and encir-

cling the fluted extension D of the piston.

The inlet opening 6 of the passage 3 is pref-
erably so located that it will be uncovered by
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the valve w only in the closed position of the
said valve w. o

_In the back head f and leading from the
bore g in an exhaust port 7, and in the pe-
riphery of the throttle valve % is a groove 8
which is adapted to establish communica-
tion between the supply passage 2 and thé
port 7 for exposing the pressure surface z of
the valve w to atmospheric préessure during
the normal operation of the drill and dur-

ing which time the valve w will be in the

open position.

The following is a description of the oper- .

ation of the device: During the normal oper-
ation of the drill the throttle valve A will
occupy a position in which the port % regis-

ters with the passage 0. In this position of

the throttle valve pressure fluid will flow
through the supply reservoir p and the sup-
ply passages ¢ into the valve chamber
where it will be distributed to the ends of the
piston chamber B by the distributing valve
W. The distributing valve W being of the
oscillatory plate type will tilt from one lim-
iting position to the other to cover and un-
cover the inlet passages X and Y. Upon
each admission of pressure fluid to the front
end of the giston chamber B for retracting
the piston C a portion of the pressure fluid
flows through the flutes K and through the
cavity H and the bore P into the drill hole
to blow the cuttings therefrom. '

After the drill steel O has penetrated the
work to some considerable depth and at

which depth it becomes a difficult matter to

maintain the working surface clean so that
the cuttings in the drill hole will accumulate,
the throttle valve % may be rotated to a po-
sition wherein the port % registers with the
supply passage 2. In this way pressure fluid
will be admitted into the valve chamber s to
act against the pressure surface z of the valve
w. The valve w will then be actuated to the
closed position shown in Figure 2 in which

the reduced extension # seats over the port

 thus cutting off communication between the
piston chamber B and the atmosphere.

As the valve w approches or reaches its
closed position it will uncover the passage 3
and pressure fluid will then flow from the
valve chamber s through the blower passage
3 into the annular groove 5 where it will enter
the flutes K in the piston extension D. From
the groove 5 the pressure fluid will flow in
both a rearwardly and forwardly direction
through the flutes K, that flowing rearward-
ly will enter the front end of the piston
chamber B to act against the front end of the
piston C to retract the piston and hold it
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free from the end of the drill steel O. The -

pressure fluid flowing downwardly into the
cavity H will pass through the bore P in the
drill stecl and into the drill hole to eject any
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detritus which may have accumulated there-

in, :

After the drill hole has been suitably

cleansed the throttle valve 2 may be rotated
to the position first described and normal
drilling may then again be resumed.
- When the throttle valve % occupies a posi-
tion for admitting pressure fluid only into
the valve chamber V the groove 8 will estab-
lish communication between the supply pas-
sage 2 and the port 7, thus exposing the pres-
sure areas # to atmosphere and the valve w
will then be opened by the exhaust fluid flow-
ing through the exhaust port ¢ and acting
against the pressure surface y. After the
valve has been opened such exhaust fluid will
not only act against the pressure surface y
but also against the end of the extension z
to maintain the valve w open.

The present invention has been found to be
an extremely efficient device for periodically
cleansing the drill hole. It is of simple con-
struction and its operation does not neces-
sitate the manipulation of devices other than
that usually employed for controlling the
normal operation of the drill.

We claim: :

1. In a fluid actuated rock drill, the com-
bination of a cylinder having an exhaust port,
a piston in the cylinder normally controlling
the exhaust port, a chuck having a cavity, a
hollow working implement guided by the
chuck and extending into the cavity, a valve
chamber in the cylinder, a valve in the valve

> chamber movable to form a closure for the

exhaust port, said valve having a pressure
surface exposed to exhaust fluid for moving
the valve to open position, means including
passages for supplying pressure fluid to the

-valve chamber to close the valve and to sup-

ply pressure fluid to the cavity, and means for
controlling the admission of pressure fluid
to the passages.

2. In a fluid actuated rock drill, the com-

bination of a cylinder and a piston therein, a

valve chamber in the cylinder and forming
an exhaust port for the cylinder, a chuck hav-
ing a cavity, a hollow working implement ex-
tending into the cavity, a valve in the valve

¢ chamber movable to form a closure for the

exhaust port, said valve having a pressure
surface exposed to exhaust fluid for moving
the valve to open position, a supply passage
leading from a source of pressure fluid sup-

" ply to the valve chamber, a blower passage

leading from the valve to the cavity and
adapted to be uncovered by the valve in the

- closed position of said valve, means movable

into one position for controlling the admis-

> sion of pressure fluid into the supply passage

to close the valve and to supply pressure fluid
to the working implement, and an exhaust
port controlled by said means and adapted to
communicate with the supply passage in an-

-~ other position of said means, whereby pres-

3

sure fluid will be exhausted from the sﬁpgly
er

‘passage and exhaust fluid from the cylin

will actuate the valve to open position.

3. In a fluid actuated rock drill, the ¢om-
bination of a cylinder having an exhaust port
and a piston in the cylinder, a hollow work-
ing implement, a chuck-to guide the working
implement and having a cavity, a valve cham-
ber forming a part of the exhaust port, a
valve in the valve chamber movable to
form a closure for the exhaust port, said
valve having a pressure surface exposed to
exhaust fluid for moving the valve to open
position, a supply passage leading from a
source of pressure fluid supply to the valve
chamber, a blower passage leading from the
valve chamber to the cavity, means movable
into one position for controlling the supply
passage to admit pressure fluid into the valve
chamber to actuate the valve into position for
closing the exhaust port and to supply pres-
sure fluid to the working implement, and an
exhaust port controlled by said means and
adapted to communicate with the supply pas-
sage in another position of said means, where-
by pressure fluid will be exhausted from the
supply passage and exhaust fluid from the
cylinder will actuate the valve to open posi-
tion. ’

4. In-a fluid actuated rock drill, the com-
bination of a cylinder having an exhaust port
and a piston in the cylinder, a hollow work-
ing implement, a chuck to guide the work-
ingimplement and having a cavity into which
the working implement extends, a valve
chamber communicating with the exhaust
port and through which exhaust fluid from
the cylinder passes, a valve in the valve cham-
ber movable to form a closure for the ex-
haust. port, said valve having a pressure sur-
face exposed to exhaust fluid for moving the
valve to open position, a supply passage
leading from a source of pressure fluid sup-
ply to the valve chamber, a blower passage
leading from the valve chamber to the cav-
ity, a throttle valve movable to one position
for controlling the supply passage to admit
pressure fluid to the valve chamber to hold
the first said valve closed and to supply pres-
sure fluid to the cavity, and an exhaust port
controlled by said throttle valve and adapted
to communicate with the supply passage in
another position of said throttle valve, where-
by pressure fluid will be exhausted from the
supply passage and exhaust fluid from the
cylinder will actuate the valve to open posi-
tion. :

5. In a fluid actuated rock drill, the com-
bination of a cylinder having an exhaust port
and a piston.in the cylinder, a hollow work-
ing implement, a chuck to guide the work-
ing implement and having a cavity into which
the working implemert extends, a valve
chamber communicating with the exhaust
port and through which exhaust fluid flows
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from the exhaust port, & reciprocable valve
in the valve chamber to control the exhaust
" port, said valve having a pressure surface and
ing normally held open by the exhaust fluid
5 issuing from the cylinder and acting against
- said pressure surface, a supply passage for
. supplying pressure fluid to the valve cham-
ber, a blower passage leading from the valve
chamber to the cavity, a throttle valve mov-
10 gble to one position for controlling the sup-
ply passage to admit pressure fluid into the
valve chamber to hold the first said valve
closed and to supply pressure fluid to the
cavity, and an exhaust port controlled by said
15 throttle valve and adapted to communicate
with the supply passage in another position
. of said throttle valve, whereby pressure fluid
will be exhausted from the supply passage
and exhaust fluid from the cylinder will ac-

20 tuate the valve to open position.

6. In a fluid actuated rock drill, the com-
bination of a cylinder having an exhaust port
and a piston in the cylinder, an extension on
the piston having flutes therein, a chuck hav-

25 ing a cavity to receive the extension, a hol-
low working implement guided by the chuck
and extending into the cavity, a valve cham-
ber communicating with the exhaust port
and through which the exhaust fluid flows

30 from the exhaust port, a reciprocable valve
in the valve chamber to control the exhaust
port and having a pressure surface against
which exhaust fluid acts for mmaintaining said
valve normally open, a supply passage for

35 supplying pressure fluid to the valve cham-
ber, a blower passage leading from the valve
chamber to the cavity, a throttle valve mov-
‘able to one position for controlling the sup-
ply passage to admit pressure fluid into the

40 valve chamber for holding the first said valve
closed and to supply pressure fluid through
‘the flutes to the cavity, and an exhaust port
controlled by said throttle valve and adapted
to communicate with the supply passage in

45 another position of said throttle valve, where-
by pressure fluid will be exhausted from the -
supply passage and exhaust fluid from the
gylinder will actuate the valve to open posi-
10D,

50  In testimony whereof we have signed this
specification. :

' WILLIAM A. SMITH, Jr.
GEORGE H. FUEHRER.
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