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'UNITED STATES

2,326,383

‘BLOWING DEVICE

" William ~-A.~ Morrison,

Ingersoll-Rand Com

Easton, Pa., assignor to

pany, New York, N, Y., a

corporation of New Jersey - o v
_ - Application July 23, 1942, Serial No. 452,068
’ 4 Claims. (COL 121—10)

This invention relates to rock drills, and more
barticularly to a blowing device for fluid actuated
réck drills of the hammer type. . » ,

One object of the invention is to assure an
uninterrupted flow of bressure fluid under full
line pressure into g
rock cuttings whenever the means ordinarily per-
forming the cleansing function prove-inadequate
for maintaining a clean working surface.

Other objects will be in part obvious and in
part pointed out hereinafter, Ce

In the drawing accompanying this specification
and in which similar reference numerals refer to
similar parts, S _ . P

Figure 1 is an elevation, partly ‘in section, of
a rock drill equipped with a blowing device con-
structed in accordance with the practice of the

drill hole for removing the °
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.1n the front end of the

Invention and showing the valve and piston ele-

ments of the rock drill
rock drill, and . - -

Figure 2 is a similar view showing the valve
and piston elements in the positions which they
will occupy when the blowing device is in:oper-
ation. . . -

Referring more particularly to the drawing, 20
designates a rock drill comprising, as casing parts,
- cylinder 21, front and back heads 22 and 23,
respectively, and a front cylinder:washer 24 in-
terposed between the cylinder and the front head
22 and extending part way into each to centralize
them with respect to each other,

The cylinder 21 is suitably bored to provide s

_biston chamber 25 having a free exhaust port 26
and containing a reciprocatory hammer piston
21 that controls the exhaust port 26. The piston
21 is of the differential type, having a fluted ex-
tension 28 at its front end which extends slid-
ably through the front cylinder washer 24 and
is interlockingly engaged, in a well known man-
ner, with a chuck nut 29 threaded into a hollow
chuck 30 rotatable in the front heaq 22,

The interior of the chuck nut 29 and the adja-
cent portion of the interior of the chuck 30 con-
stitute a cavity 81 into which extends the shank
end 32 of a working implement, such as a, drill
steel, to receive the blows-of.the hammer pis-~
ton 27. The drill steel is suitably guided by a
bushing 33 within the chuck 30 and has an open-
ing 34 extending- axially therethrough for con-
veying cleansing medium into the .hole being
drilled. : A Lol

In the rearward end of the cylinder 2i is an en=
larged bore 35 to accommodate a valve mecha-
nism 36 and a rotation mechanism 31, the valve

in positions which they
may assume during the normal operation of the

20

- passages 41 and 42 also serve,
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‘nism-and serves as a seat for. the

94 into the cavity-81.and into

mechanisim 36 ‘being arranged -in: the bottom' of
the bore 385 to form ‘& closure for:the rearward
end of the piston chamber 25, - The rotation -
mechanism, in turn, seats upon the valve mecha-
back head 23
which may be clamped -in assembled Pposition -in
any well known manner,. D nIeni i ety
- The'valve mechanism: 36is of the type shown
In United States Patent No. 1,975,229 oG, W,
Hulshizer: and -accordingly - comprises a. valve -
chest 38 having a valve chamber-39-to. accommo-

-date a valve 46 that serves to distribute the pres-.

sure fluid to the ends of the piston chamber 25 for
actuating the piston 21, The pressure fluid- used
for this. purpose flows into the rearward.end of
the piston-chamber through an inlet passage 41
valve chest 38, and pres-
sure fluid is conveyed to the front end of the pis-
ton chamber by an inlet passage. 42 leading from
the rearward end of the valve chamber 39 to the
front end of the piston. chamber 25.  The-inlet
respectively, to
convey - actuating fluid to front -and rear pres-
sure surfaces 43-and 44 on-the valve 40 for.mov-
Ing said valve to its limiting positions, - v
The rotation meéchanism 31-may also be of a
well known type comprising a rifie bar-45 that ex-
tends through the valve mechanism and into the
piston_27- wherewith it is -slidably - interlocked,
The rifie bar carries the -usual:head. 46 having
pawls' 47 for cooperation with- the teeth 48 of
a-ratchet ring 49, encircling the head 46, to de-
termine the rotative ‘and. stationary. periods . of
the rifle- bar,- and therefore, of the: piston and
the -elements interlockingly connected. with: the
piston, .- - SERTR L e '
The ratchet. ring 49. is held firmly.against’ the
valve chest 38 by the back head, and in the lat- -
ter is a cavity 50 to accommodate a plug 51 that E
Sérves as an anchor for an end of a. water tube

52 to which water is conveyed by a supply. pas- = -

sage 53, The water tubeﬂextends through -the
rifle-bar 45 and the piston 21 and, normally, into
the rearward end of the bassage 34 in 'the work-
ing implement,; Preferably the restricted portion
54 of the bore in the piston 27 through which the
tube "52 extends is ~sufficiently. larger than- the
tube so that pressure fluid passing through the -

flutes in the: rifle -bar 45 into the piston. may a

also flow readily . through the ‘restricted - portion -
the passage 34 in

the working implement,. SRS :

- The. pressure fluid thus passing through the ‘

piston flows: from the rearward end of the piston :
chamber and its-flow ‘must;, therefore, be inter-




T

mittent since in the normal

alternately for actuating the piston., )
- The back head also serves as a housing for
‘a throttle valve 55, of-a well known type, for

controlling communication between pressure fluid -
supply (not shown) and the distributing valve

mechanism. Such pressure fluid passes. from the
: throtth‘;\(_a,lyejthrpughj a supply passage 58 in, the
“back head and through branch passages 57 lead-

ing from the supply passage to the valve cham-- -

ber 38 for distribution to the piston chamber.

In practice, it has been found that in roek -

drills in which intermittent puffs of. fluid medium

are delivered to the drill hole for .cleansing it

the volume of such pressure fiuid is not sufficient:

" under all conditions of operation to maintain.

the working surface free of detritus. Itis, there-
fore, desirable that means be provided to enable
" the introduction of an unrestricted and, if re-
‘quired; a prolonged: supply of:'pressure fillid- into
thediil hole to expel’any undue accumulation
.6f ‘cuttings theréin.” In furtherance of this end
the~cylindér is’ provided- with -g’ cleansing” fluid
Supply passage: 58 that extends; in the-form-of
.construction shown, from the exhaust port 26-t0
the rearward end of the cavity 3. -“The cylinder
71" is, moreover, providéd with: a bore 89 tha in-
terseets the exhaust port 26-and contains a rotary

yalve 60 which may be tirned-to its contreliing

positions by alever 6.« = - i :
~#"A"notch 62-is°formed in the side of the valve
60 to afferd communication between' the: inneér-
rhost-and outeriiost portions of the exhalist port

26 and-the Temaining or Wall: portion 63-0f the 3

 Yalve B0 locatéd: in ‘the same ‘fransverse plane

as the riotchl 62-serves to blank off-the inner por-:

- tion of the exhaust port-26: from the-bore: 58-in
‘what may be termed the closed -position-'of the
valve 60. ' 'The bore 58 is'located: outside of the
point-of- communication:‘6f the-passage 58- with

the exhaust port 26'so that, in the limiting posi= -

tions of- the ‘piston, the ‘passage 58 will-at- all
times be'in’ cbmmuriit:atioh with the piston-cham-
ber 25. - R R
© In order to assure a conti uols flow-of-pressure
fiuid £b the istor’ chamber through tlie Passage
4 into tHe" cavity 311t is contemplated: to' hold
s piston and the valve 40-stationary in lmit-
. ifig positions, This'is brought:about by vénting
the' rearward- end: of & alve chamber 38:t0

' atmosphere’ throtigh s conduit-64- léading
froin the'inlét passage 42-to the ‘exhaust port-26.
Thie conduit 84 opens into the exhatst port 28-at
_a point where it 3 '
wall portion 63 of the valve 89 when said-valve
is in position to permit the free passage ‘of -fluid

from-the piston. chamber to‘the. atmosphere, " ¢

.- "The' poifit:of communication of- the conduit -
$4-with the bore 59 is thus also so located-that

when 'the valve 69 occliples'a position te blank-
“off the- inner ‘portion” of -the éxhaust port-the
pressure surface 44 will-be in-direct communiea-
tion with the atmosphere: = =7 it
. “During the normal operation-of-the rock: drill;
and. with the ‘manually operable valves §5-and
60 iini thie positions:shown inFigure:l-of the drfaw-
ing, <preéssure. fid: will-be distributed by-the
valve -40:to the ends of the piston-chamber for
actuating:the piston.21.7 " At.the same time- water

will flow through' the-tube 52.and-the passage 3

 in the working implement;intoithe.drill»h‘dle',f Aa;;i‘d
upon’ each forward: stroke.of the pistont 'a:portion
- of ‘presstre. fiuid-will- flow: from the rearward-end
of: the - piston’ chamber- through. the_piston: inté

2,326,383

Qpération .of the rock -
drill the ends of the piston chambers are charged

111 e normally- covered-by the

the cavity 31 and through the working implement

to augment the pressure of the cleansing water.
Whenever it is found that the intermittent
puffs of pressure fluid through the piston are of

5 insufficient. volume to maintain the drill: hole
free of cuttings ‘the valve 60 is rotated, to the
position shown in Figure 2, to prevent the ex-
_haust of pregsuse fluid fromy the piston, chamber

- ‘throngh. the, exbaust poxt 26:.to. the atmosphere
and to uncover the conduit 64. The pressure
fluid acting against the pressure surface 43 of
the vaive 40 will then move said valve rearward-
:1¥ fo cut-off - the flow of pressure fluid from sup-
passage 42 and to efiect a full

10

Rl to. the inlet
. arga of: com ication between pressure fluid
' supply..and: the inlet passage 41 for charging the
rearward end of the piston chamber 25.
Under these conditions the pressure fluid in
the rearward end of the piston chamber will hold
limiting

cleansed the " valve 60 is agair
initial position and: the' rgck

g ¥ ~

‘stime operation:to
I. CIa’im :.. - Dl s
“<-¥In & fuid actuated;rock qrill, the combinas
tion Of a casing having a piston chamber, and a
free exhaust port therefor, acatoly pis-
ton in £He piston chamb  exhalist

irill may then, ye-
drive the Working implement.

)13
piston _chamber _
the cavity, and means_for. selectively preventing
the exhaust of: fluid* from the Diston chamber
throughthe exhatst port;to the atmosphere and
to cause the valve snd the piston to Tespectively
assume positions for charging an end of the gis-

50

60

ton. chiamber and- fo permit,the flow-of pressure
fluid- from’ such: énd- of-thie piston chamber-into
and.through thié passage to the avity. -

72: In' a_fluid:actuate ck -drill; the combinas;
tion’ of‘a casing  having a- piston < -hamber, and;a
frée exhatist: pott: theréfor; & reciprocatory pis-
ton in the piston chamber to control the exhaust
port; & valve fer effecting the distribution- of
pressiiré finid-to- the p. Shamber for actuat--
ing the- piston, & cavit: “the casing, a passage
in’the ‘¢asing to afford constant: communieation
between the-Cavity and-th itermediate portion
of-the pisten chamniber, an ‘means for selectively
closing the éxhaust: port*arnd-to cause the valve
to.assime & position:'te charge the rear, end- of
the piston chamber for holding thé piston sta-
tionary in thé front-end-of-the piston, chamber
to.uncover- the- passage- and- permit- tire flow of
pressure. fuid froim. the pistén chamber into-the
cavity.. 0o LT LT T

. 3. In.a Auid: actuated.rock-drilt,; the combina-
tion of. a7casing-having -a.pisten: chamber and.a
free. exhianust -porg.therefon..a .regipracatory: pis~
ton.in the. piston.chambet:te controlthe exbaust
port, aivalve: for.-effecting. thes distribution: of
“prassure- fluid.to the pision-chambér-for- actuade
ing the piston and having a pressure surface; a
cavity- in the casing, a-passage in-the casing-léad-
ing from: the cavity-to the exhiaust port-and:-being
in. “constant 'communication- with ~the- pisten

76
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chamber through the exhaust port, a conduit in
the casing to afford communieation between the
pressure suriace and the exhaust port, and a
manually: operable valve to control the exhaust
port and the conduit to cause the valve to assume
& position to charge only one end of the piston
chamber and thereby hold the piston stationary
in a position to permit the fiow of pressure fluid

3

In the casing, a passage leading from the exhaust

- port. to the -cavity and being in - constant com-
- munication with the piston chamber through the
- exhaust port, a conduit in the casing to afford

communication between the pressure surface and

the atmosphere,; and control means for selectively =
from the piston: = -

preventing the exhaust of fluid

- chamber through the exhaust port-to the atmos-

“from the piston chamber through the passage

into the cavity. :

4. In a fluid actuated rock drill, the combina-
tion of a casing having 3 piston chamber and a
free exhaust port therefor, a reciprocatory pis-
ton in the piston chamber to control the exhaust
port, a valve for effecting the distribution of pres-
sure fluid to the piston chamber to actuate the

piston and having a pressure surface, a cavity

10

15°

phere and to communicate the conduit with the
atmosphere to cause the valve to assulme 3 posi-:’

tion for charging one end of the piston cham-' -
ber-to hold the piston in. position to uincever the .

exhaust port and thereby permit the flow of
pressure. fiuid from the piston chamber through . -
the passage into the cavity, ; : )

WILLIAM A, MORRISON.




