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$pecification of Letters Patent. Patented Feb. 14, 1911.
Original application filed May 26, 1908, Serial No. 435,133,

. Divided dnd this application filed April 2, 1909.

Serial No. 487,464,

To all whom i may concern:

Be it known that I, Danen Smaw WaveH,
a citizen of the United States, residing at
Denver, in the county of Denver and State
of Colorado, have invented certain new and
useful Improvements in Roclk - Drills, of
wlhiich the following is a specification.

The present invention relates more par-
ticularly to rock drills of the pneumatic
hammer type, though there are features that

may be of utility i drills of other charac- .

ters. o
The present application is a_division of
co-pending application Serial No. 485,113,
filed May 206, 1908,

One of the primary objects of the mven-
tien is to provide a novel wvalve structure
fov governing the supply of cleansing fluid
to the drill hole, whether said fluid is of the
gaseous or liquid type or both, the actuating
means for the valve structure being so lo-
cated that it is at all times conveniently
accessible to the operator of the drill.

A still further and lmportant object is to
provide mechanism for governing the sup-
ply of the motive flnid to the motor and

drilling means whereby a smaller hose than |

is ordinarily cmployed can be successfully
used, and dirt is to a great extent prevented
from entering the motor and affecting 1ifs
proper operation. : ‘

A still further object is to so arrange the
controlling valve and ports that the pres-
sure in the feeding means for the motor is
reduced at the same time that the motive
fluid pressure is reduced in the motor so that
light operations of the drill can be made
whenever desired.

The preferred embodiment of the inven-

tion is illustrated in the accompanying draw-
ings, wherein :—

Figure 1 is a view, partially in elsvation
and partially in section, of the drill. Fig.
9 is a detall sectional view on an enlarged
scale through the valve mechanism. Fig. 3
is a sectional view on the line 3—3 of Tig.
2. . Figs. 4, 5 and 6 are respectively cross
sectional views on the line 4—4, 5—5 and
6—6 of Fig. 2. Tig. 7 is a detail perspective
view of the valve for controlling the supply
of cleansing finid. "Figs. 8 and § are detail
sectional views through the valve that con-
trols the operation of the motor. I'ig. 10

is a diagrammatic view indicating the rela-,

|

tive positions of the controlling ports of said
valve. ' -

Similar reference numerals designate cor-
responding parts in all the figures of the
drawings. .

In the embodiment illustrated, a’ motor is
employed, comprising a cylinder member 11
having a suitable chuck 12, in which is
placed the usual drill bit 18, said drill bit
having a channel 14 therethrough that con-
ducts cleansing fluid to the bottom of the
drill hole. A suitable hammer piston oper-
ates in the eylinder and actuates a tappet 17
ihat abuts against the drill bit 13, said tap-
pet forning within the front end of the cyl-
mnder in rear of the chuck, a chamber 18!
The tappet 17 has a channel 19 constituting
ieans of communication between the cham-
ber 18 and the dvill steel channel 14

Motive fluid operated feeding means is
employed for the motor and drill, the same.
being generally of the well known type, as
disclosed, for instance in my former patent,
No. 897,231, dated August 25, 1908, and com-
prises a suitable eylinder member 20 within
which operates a piston having a tubular
piston rod 21. The interior of this piston

rod forms.a motive fluid receiving chamber

or reservoir 22, A valve casing 23 is in-
terposed between the feeding means and mo-
tor, and constitutes a connection hetween the
same, said casing having a reduced portion
24 that is fitted within the piston rod 21,

and is clamped thereto, as shown at 25, The’

reduced portion 24 has an internal bore 26
communicating with the chainber 22.
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The valve casing 23 is provided with a ta-

pered valve seat’27 having a rearwardly ex-
tending port 28 leading from the vilve seat
into the bere 26 and a passage 29 extending
from saitl.pere to the motor, the passage 29
intersecting the valve seat and constituting
means for delivering motive fluid from the
chamber 22 into the motor for-actuating said
motor. A rotary tapered valve 30 1s ar-
ranged in the seaf, and is provided with an
exposed operating handle 31. This valve
has in its larger end a bore 32 with a port
33 leading therefrom and movable into and
out of register with the port 28. The valve
also has a passage 34 extending entirely
therethrough and movable into and out of

register with the opposite sections of the-

passagc 29 of the valve casing. The reduced
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portion 24 of the valve casing furthermore ' Lerefore upon rolating the valve, one of

o~

is provided with a small exhanst ehannel

and thevalve has an exhaust channel 86 that .

Jis movable into and ont of conmunication

with said channel 85, the arrangement being |

such that the exhaust chaunels 85 and 36
are in communication.when the port 33 is out

of communication with the port 28 and the

passage 34 out of communication with the !

passage 29. ) , .
Threaded into the Jarger end of the valve

seat 27 is a handle stem 37, which iu turn. |
has threaded into its outer end a Laudle grip |

38. The handle stem is provided with an
intertin]l motive fluid rveceiving chamber 89
that receives a supply of motive fluid under
presswre from any suitable source through
a conduit 40 coupled, as shown at 41 to the
handle stemn and communicating with the
chamber between the ends thereof. It will
thus be evident that when the valve 30'is in
the position shown in Fig. 2, motive fluid
delivered. to the chamber 89 by the conduit
40 will flow through the ports 38 and 98
into the reservoir or chamber 232, and will
pass from said chamber 22 through the pas-
sages 29 and 34 into the motor for actualing
the same. -

- There are a number ofidecided advantages
- for this-particular arrangement. In the first
place, it will be observed that a single valve
1s' employed at the connection between the

motor and- the feeding means, suid valve

-controlling the supply of motive fluid both
td the feeding meaws and to the motor. In
this partienlar structure, it will be observed

that the motive fivid is first delivered into,

the feeding meuus, before it enters the mo-
tor, and is veceived in g comparatively large
reservoir or chamber 22 In the feeding
means. The amount of motive fluid under
pressure is therefore comparatively great in
said chamber, permilting the use of a smaller
supply hose. Then again, it sometimes hap-
pens that considerable dirt is delivered by
the motive fluid into the motor, and if such
motive fuld is carvied in 8 continuous
stream directly into the motor, the dirt car-
ried theteby is apt to interfere with the
proper operation of the mechanism. Tu the
present case, the chamber 92 constitutes a
pocket thut receives the divt and preven(s its
entering into the valve mechanism of the

motor. -The tapered valve structure is also |

an important fenture of the present mecha-
nism, particularlyin conucetion with the ay-

rangement of the pors, as the said arrange-

ment permits the reduction of the pressure

in the feeding mechanism at the same time.

the pressure is veduced in the motor, permit-
ting successful light operations of the drill.
To explain this, attention is particularly in-
vited to Figs. 2, 8, 9 and 10. It will be ob-
served that the passage 84 is in a smaller
portio nof the valve 30 than the port 28.

BT

the ports will obtain o lead over the other.
For nstaice, as indieated diagrammatically
i Fige 10, when the port en the sialler i
ameler has reached the position B, the port
on the lavger dismeter will Lave reached the
position C. and consequently while the port
on the smaller diameter has thus moved sub-
stuntially only the distunce .\ B, the other
port will Jrave moved practieally the dis-
tance A C. ‘ o
Novel effective-means is also provided for

cantrolling the supply of cleansing flaid o
the drill hole through the chanmel It in the -
80

I eertain elasses of work, it
15 desirable to wse air or other gascous flnid
for cleansing, but wherever possible, the nse
of liquid for eleansing purposes is preferred,
inasmuceh as it lays the dost. In certain in-
stances, however, it is quite impracticable to
use the liguid, and moreover water cannot
always be obtained i unlimited quantities.
Novel mechanism is provided therefore foir
permitting the use of cither the motive fluid
in gareous form or water or other liquid.
To this end, the onter end of the chamber 89
within the handle stem 37 is formed into a
tapered valve seat' 42, and leading from one
side of the same 1§ a passage 43 that extends
within the stem 37 and communicates with
a conduit H arranged within the motor eyl-
inder and communicating with the chamber
18.- A rotary valve 45, arranged in the valve
seat and having its axis of rotation coinci-
dent with the axis of the valve 30 and dis-
posed longitudinally of the handle, controls
the passage 48. This valve has two ports,
one of which 46, communicates with the mo-
tive fluid chamber 39 and moves into and out
of register with the passage 43.  Conse-
quently by turning the valve, it will be ovi-
dent that mofive ffuid from the chamber 39
an be delivebed through the passages 43 and
44:nto the chamber 18, aud thence through
the drill'bit to the drill hole. For the pur-
pose of supplying wateror lignid, a conduit
Fleading from any suitable source of sup-
ply:is conneeted s shown ab 48 to one giile
of the valve stem 37 and communicates with
one side of the valve seat 42, The sai@l valve
nay a-port 49, which moves into and out of
register with the coupling 48, and: when in
register therewith, is m communicafion with
the passage 43, Consequently it will be ob-
vious {hat the valve 45 can De turned so as
Lo supply liquid to the passage 43, and’ con-
sequently - through the various communica-

detll bit 197,

. tions above deseribed, to the drill hole. In

order to actinte the valve 457 a handle sleeve
50 is rotatably mounted on and surrounds
the turning handle, said gleeve having a re-
cessed seat 51 in its end that receives the
lead 52 of a stem 53 that extends through a
sfot 54 in the handle stem and is threaded
into the valve. By rotating the gleeve 50,
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the valve 43 can of course be revolved in or-
der to supply either gaseous or liquid cleans.
ing ttuid to the drill hole or to cut off both
therefrom.  Inasmuch as the actuating
sleeve 50 is located,.directly on the handle
and is concentric thereto, it is always in con-
veuient nceess to the operator of the drill.

rom the foreguing, it is thought that the
con truction, operation and many advan-
tages of the herein described invention will
he apparent to those skilled in the art with-
out further description, and it will be un-
derstood that various. chunges in the size,
shape, proportion and minor details of con-
struction may be resorted to without depart-
ing from the spirit or sacrificing any of the
ndvintages of the invention.

‘Having thus fully described my invention,
what T elaim s new, and desire to secure by
Letters Patent, is:— :

1. In mechanism of the character set forth,
the combinntion with a motor, of motive
{luid operated means for feeding the motor
to its work, and means located %etween the
motor and feeding means for delivering mo-
tive fluid to the feeding menns and conduet-
ing it therefrom to the mator. ,

2. Inmechanism of thegharacter set forth,
the combination with o motor, of motive
fluid operated meuns for feeding the motor
to its work, n device interposed between and
connecting the motor and feeding ameans,
said device delivering motive fluid 4o the
foading means and conducting it therefrom

3. Tn mechanisin of the characterset forth,
the combination with a motor, of notive
fluid operated means for feeding the motor
to its work, suid feeding fieans having a mo-
tive fluid chmmber, and means loeated at the
connection between the motor und feeding

chumber. and ,conducting such motive thuid
from the chamber to thetmotor.

4. In mechanism of the churacter set forth,
the combination with a motor, of motive

to its work, said feeding means including o
eylinder member and a piston operating

therein and having o tubular rod connected
to the motor and forming a motive "
chumber, and megns located nt ¥ s
tion between thé motor = L Ronnec-
4or delivering mo¥ watt feeding means
fud Zunductin cve fluid to the chamber
m- & said motive fluid theref,om
~Lor,
o 1n mechanism of the chaigetir set forth
the combination with , m i
. “Wh e motor, of mntive
fluid operated feeding wneq g th for. o de.
vice having a sunpie ;)‘1"~l | ~erefor, a de-
feeding meaps, '.m‘ri] 8 ﬁ&' . t‘l]ldmg to, the
tite Zeeding vieans prsaage leading from

B

; to the motor to cg
L ’ c '
ltx;uﬁx.ve fluid thereto, and o single vulw(’):?:'vl'd
% Tg both the port andcgnssuge o
» In mechanism of the ¢ argcter set forth, !
B t]

3

the combination with & motor, of motive
fluid operated feeding means therefor, n de-
vice connecting the motor and feeding means,
said device having a supply port communi-
catinﬂ_{ with the feeding means, and a pas-
sage leading from the feeding means to the
motor to conduct motive flutd thereto, and
valve mechanism controlling the port and
pussn{;c.

7. In mechanism of the character set
forth, the combination with a motor, of :no-
tive fluid operated feeding means theeefor,
a device connecting the motor and feeding
means, said device having a supply port
communicating with the feeding means and
a passage leading from the feeding means to
the mofor to conduct motive finid thereto,
and a single valve controlling both the port
and passage.

8. In mechanisin of the charncter set
forth, the combination with a motor, of mo.
tive fluid operated feeding means for said
motor provided with a motive fluid chamber,
n valve casing having a supply port leading

to the chamber and a passage leading from

the chamber to the motor to conduct motive
fluid thereto, and axingle valve operating v
the casing and controlling buth the port and
passage,

9. In mechanism of the churacter sol
forth, the combination with a motor, of mo-
tive fluid operated feeding means therefor,
including a eylinder member and a tubular
piston located in the eylinder member and
forming n motive fluid chamber, n connee-
tion between the motor and piston compris-

‘ing novalve casing having o supply port

leading to the chanmiber and a passage lead-
ing from the chunber to the motor to con-
duet motive fluid to the Iatter, and o rotary
valve having a supply port that moves into
and out of register \\'il{l the supply port of
the casing, and a passage. that moves into
and out of register with the passage from
the chamber to. the motor., °

10. Tn mechanism of the churacter set
forth, the combination with o moter ¢
tive fluid operated. fon” SR LA
o valve ensie gy WERHT 'i“'?'».'*l'{ef()i'.-
eore . oepy IEEROSU and constituting n

et Betiveen the motvr and feeding
Neans, suid casing having a transverse seat
open at one eml, n rearwardly extending
port cominutiieating with the feading mwane
and 3 pussage les: . fiam the feciding
mauns to the motgr and intersecting the
valve seat, andl « rotary valve located in the
swait and daving # port dind passage that re-
Hrcctively move ififo and out of register with
the port and passage of the seat, said pas-
sage of ihe seit conducting motive fluid
from the fecuins menns to (ﬁe motor to ac-
tuate the latter, .

11, In mechanism of ihe character set
forth, {he combinution with o motor and
feeding means therefor, including a p:ston
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aned e evlindery of a valve casing connecling
e motor and feeding means and having o
taperved valve seat. o rearwardly extending.
sipply port commiieating with ‘the feed-
ing pieans and o passage extending from the
feeding weans to {he motor and delivering
motive thiid o the atter for actunting suid
motor, o lapered rotary valve located in the
vilve seat nnd having an exposed actuating
duvice. snid valve having n supply port that
registers with the supply port of the cusing
aued having a passage movable into and ont
of communication with the passage of the
cnsing, and n supply pipe coupled to the
valve casing and delivering to the supply
port of the valve. '

12. A pressure fluid tool, fluid pressure
feeding means therefor, o controlling device
{hat closes direct communication between the
pressure fluid sulpply and tool and having
ports so arranged that when the device is in
one position, 1L opens communication from
the pressure fluid supply to the tool through
the feeding means. o

13. A pressure fluid tool, fluid pressure
feeding means thevefor, and a controlling
valve Jocated botween the tool and feeding
menns and closing direct communication be-
tween the pressure fluid supply and toul,
said valve having ports o arranged that
when it is in one position, it opens communi-
cation from the pressure fluid supply to the
tool- through the feeding means,

/14, In an aiv feed hummer.
mier, n head block, an air supply, an air foed-
infz menns comprising a cylinder and ity
piston, and p'manually operuted controlling
valve in the head block that closes divect
communication between the wir supply and
hamuter and having ports so arranged that
when the valve is in one position, it opens
commiunication from the air supply. to the

1

hammer througlh the air feeding means,

~

arill, a ham-

984,171

{13, .\ pressure fluid tool, fluid pressure
| feeding means therefor, nhead block hetween
“‘ the tool and means, having passages, and a
j controlling device in the head block huving
| ports so arranged thatywhen the device 18
‘.
}
l

in one position, it oFens. communication

through the ports and passages from the
pressure fluid supply to the too through the
feeding means, i

it closes communication between the pres-
suré fluid supply and the feeding means and
between the feeding means and tool.

16. A pressure fluid tool, fluid
feeding eans therefor, a head block be-
twoen the tool and means, having passages,
and o controlling valve located in the head
block and having ports so arranged that
when the valve is in one position, it opoens
comimunication from the pressure fluid sup-
ply-to the tool through the feeding means,
and-when in another position, it closes com-
munication between the pressure fluid sup-
ply and feeding means and - between the
feeding means and tool.

17. fn an nir feed hammer drill, a head
block having passages, an air supply, an air
féeding means comprising a cylinder and its

siston, and o manually operated valve in the
Tead block, having ports so arranged that
when the valve is in one position, 1t opens
communication through the pussages Arom

the air supply to the hammer through the 70

feeding meuns, and wher in another posi-
tion, it closes communicition from the air
supply to the feeding means and from the
feeding means to the tool

In testimony whereof I aftix my signature,
in presence of two witnesses.

DANIEL SHAW WAUGIL

Withesses:
1. 11. LeoNarn,
A, J. PaiLrort,

angd When in another position-
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