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UNITED bTATES PATENT OFFICE

WALTER E.

CARR OF TELLURIDE COLORADO

o DRILL.

992,847,

: Spec:tﬁca.tmn of Letters Patent

Apphcatmn ﬁled May 28, 1909 Serial No. 499 049.

To all whom it may concern: -
~ Be it known that I, Warter E. CARR, a
citizen of the United States, residing at Tel-
~ luride, in the county of éan M1guel and
b State 'of Colorado; haveé invented certain

new and useful Improvements in- Drﬂls_ of

which the following is a specification. .
My invention relates to pneumatic ham-
mer drills, and my purpose 1s to provide the
10 means for holding, directing and striking a
- drill that i1s automatic, easﬂy placed in posi-

tion, economical 1n the use of air, and one

that possesses great power and rapidify ot
Stroke These ob ects I attain bV the de-
15 vice 1llustrated in the accompanying draw-
ings, in which similar letters of reference in-
dlcate like parts thr ouwhout the several fig-
ures.
Figure 1, 1s a lonfrltudmal section. . Fig.
20 2,15 a section of the 1601pmcatmg valve,

- The cylinder 1 having a differential inte-
rior, preferably of about one-fourth of an
inch, has fitted on one end a drill chuck 2

~ and a tappet 3 that constltute the closure fm

' 25 that end of said cylinder, and on the other
end of said cylinder 1 1s fastened the valve
casing 4 that forms the closure for that end,
~ between which closures the hammer plston
5 1s made to operate.
30 cylinder 1 are the conduits 10 and 11 that
conduct the motive fluid to the reciprocating

“valve T—conduit 10 to one end marked b,

‘and conduit 11 to the other end marked ¢—
_ and thus supply therethrough a part of the
36 actuating force to said valve 7, and 1n the
~ wall of said cylinder is also the starting
conduit 26, that enters the interior-of qald
cylinder at port 26".
of said cylinder 1 is cut the exhanst port 12
10 near the tappet 3, which port allows free

~ exit of air from the conduit 10 to release
the reciprocating valve 7, and from the in-

terior of the-casing 1 to prevmt the cushion-
ing of the hammer piston 5. This conduit
510 is formed in the wall of the cylinder 1,
“and extends from the bottom. thereof prac-
‘tically one half the length of said cylinder,
and opens to the interior of said cylinder at

a point which would be adjacent to channel

0 30 on said hammer piston when said hammer
“piston contacts with the tappet 8. The con-

the

In the wall of said.

“chamber 8, but on a lower

cut the the ch‘l,mber 9, from Whlch cham-
Also throuah the wall -

‘handle.

r the end and 1n the Wall of f-;a].d cylinder 1

and opens to the interior of said cylinder
immediately below the point where the pis-
ton hammer 5 would stop when in striking

contact with tappet 3. Through conduit 10
1s conveyed the motive fluid, to the recipro-
| cating valve 7 on the b end thereof, and
through the conduit 11 is conducted the

motive fluid to the other, or a, end of said

reciprocating valve 7. The valve casing 4.,

is firmly held against the end of said cyhn—- ~
der 1 by the bolts 6, which bolts 6 also se-

cure . to said machine the feed cylinder 23,
and the turning handle 83. Within said

valve chamber 8, transverse in position to
piston chamber.

plugs 40 and 41, plug 41 has a horizontal
conduit 34 cut therethrough to form an air
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65
valve casing 4 is cut a cylindrically shaped |

. The said valve cham-
| ber 8 is closed at the ends by the threaded

70

exit, and thus prevent the cushioning of said

reclprocatmcr valve7. Within the said valve
chamber 8 is made to operate the reciprocat-
ing valve 7. The valve chamber § 13 en-
1‘11‘0'{3(1 by four annular channels 15, 16, 17
and 18, -concentric with said valve chamber
8. From one of sald channels, 18, exhaust
ports 19 are cut to the bottom ‘of the valve
casing 4. From another of said annular
ehmnels 16, is cut hammer-piston port 20

into the 111ter10r of said eylinder 1, and

through said port 1s introduced the motwe
fluid to the larger end of the piston hammer

verse in direction to the remprocatmg valve
plane thereto 1s

ber a port 25 1s plowded that is in aline-

ment with said starting condiit 26 in the

wall of the cylinder 1. “From said chamber
15 cut the valve port 21. Within said cham-

‘ber 9 is fitted a rotatably movable valve,

shaped to conform to the interior of its

75

80
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5. Through the valve casing 4, and trans-

00

95

chamber 9, and hollowed .out at one end and
fitted on the other end with an operating

From the ho]lowed interior of smd.

valve a passageway is provided, similar in.

shape, but only adjacent in position, when

the valve 1s so turned, to the said valve port
1. From: sald hollowed interior another

passage way is cut, slot like, or elongated in-

duit 11 commences on the opposite side at } form, and opposute n dlrectlon to sald other

100
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~be cut.

1O

24

30

4 ()

passage way. and adjacent to a sunilar port
28 cut through the bottom of said valve CAaAs-

tive fluid to enter the feed cylinder 29 of the
dritl, and hold the drill against the rock to
And to release the motive finid in
said feed cylinder, and to remove the crill,
a porty and a conduit leading thevefrom, are

cut in the periphery of said valve. The re- |
ciprocating valve 7 has two circumferential !

channels cut therein, marked 45 and 46,
Channel 45, when in position adjacent to the
annular channel 16 and 17, and channel 46,
when 1n position adjacent to the annnlar
channel 17 and 18 co-act with «aid channels
and form passage wavs, 6r inlet and outlet
concmts for the motive fluid.

2he hammer piston 3 has its upper por-
tion made smaller than its Tower portion,
which lower portion fils “closely the lower
pertion of the intevior of eylinder 1. and
whose wpper portion is similavly fitted. to
the upper. portion of said cylinder. and
adapled to:form a friction joint therehe-
tween, excent between the shoulder 31 or fhe
hanimer piston and 32 in the eyvlinder. 'The
difference in the size of the two parts of

said piston hammer 5 is preferably about 3
Around

ol an meh, asshown at shoulder 31,
the Tower part of said hammer piston 5 is
cut an annular channel 30, and from the
upper: end of said hammer piston 5, are
provided conduits 22, opening into said an-
nitlar chamber 30, thronugh the slotted open-

Cangs 230 This annular channel 80 and con-
duits 292

ermit the motive fluid that is held
i the conduit 10 and against the end b
of reciprocating valve 7, tg eseape there-
throngh when channel 80 on the piston ham-
mer b, 18 adjacent to the opening of ¢onduit

10. " This'releases said valve and pefnits its

return wihien the motive fluid is applied to
the other end, or the ¢ end of the valve. A

Jongitudinal condnit 85 is cut internally

through said valve 7, and through the flange
on sald valve is cut a conduit 36, the purpose
beimg to aid onduit 11, and to furnish'a

-part of the actuating fluid ‘to the 2 end of

o0

) |
by |

60
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the valye 7, by allowing the motive fluid to
pass through the conduit 35, from the ann-
Jar channel 16, and supply thereby o part of
the motive fluid to the « end: of said valve,
the motive {luid exhausting through the con-

duit 36, and - passing out through the ex- |

haust ports 19, therebyv’ supplying a con-

stant pressure on the « end of ‘said valve

that 15 reduced by the constant ' exhaust

through conduit 36.

In operation the motive fluid is intro-

duced through a hose that is threadably con-

nected to the chamber 9, hnd enters through
port 25, and conduit 26, into the eylinder

~chamber immediately below the shoulder 51.
. 1 . '.I.: ] * _I .r l'l
and surronnds the forward portion of the |

ptston hammer 5. This forces the piston

b

—_— e

002 847

hammer to the end of said chamber. if it 1s

, . {8t ' - not already there, and the fluid flows through
me 4, the purpose being to permit the mo- |

— e o r—

the conduit 10 and strikes the b flange of
the reciprocating valve 7, and drives it to
the position shown in Fig. 1. The motive
flnid 15 then turned into the feed cylinder
¢d), through the valve port 24 and port 28.
This raises the deviee in position for work,

with the drill in contact with the rock. The

rotary valve 1s iten turned until the port
1n the valve is adjacent to the port 21 in the
valve casing 4. This position permits the
motive {lutd to enter the reciprocating valve
chamber 8 through the annular channels 16
and I7 and pass through the hammer piston
port 20 and strike the hammer piston 4 with

the exhaust force of the full area of the

lavger end of said piston. This force over-

comes the constantly maintained opposite
torce on the shoulder 31; and the hammer
piston 5 strikes the tappet or drill with the
full force of the motive fluid on the face,
less the area of the annular shoulder 31.
When the hammer piston 5 in its forward
movement reaches the.position so that the
annuiar channel 30 is adjacent to the upper

opening of conduit 10, the motive fluid which

13 not only that in said conduit, but also that
bearing against the end of the reciprocating
valve 7, is released and exhausts through the
slotted opening 23, conduits 22 and exhaust
port 12.
celve the reverse. or opposite movement.
When said piston hammer 5 passes the en-
trance to conduit 11, the motive fluid from
behind the hammer piston 5 strikes the #
end of the reciprocating valve 7, and forces

it to the other end of the valve chamber 8.

This action of said valve eloses channel 16
and opens channel 18. The motive fluid be-
hind the hammer piston 5 then exhausts
throngh ports 20, 17, 18 and 19.

" Having thus deseribed mv invention I de-
-s1re to secure by Letters Patent and claim -
1. In combination with a cylinder having |

a diflerential chamber, a casing on one end

This leaves valve 7 ready to re-

70
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thereof, a hammer-piston, a shounlder there- |

on, means for supplyving constant fluid pres-
sure on the shoulder of said hammer-piston,
means' for supplying motive fluid ‘to the

larger end of <aid hammer-piston, which

means consists of a reciprocating valve, two
annular channels thereon, a conduit from
one of sald channels internally through said
valve to the end thereof, and an exhaust port

1156

120

from said end of said valve to the other *

channel, as and for the purposes described.
2. In combination with a cylinder having
a differential chamber, a casing on one end
thereof, conduits therein leading into said
chamber; a  hammer-piston, a  shoulder
thereon, means. for s‘upplying constant fluid

pressure on the shoulder of said hammer—.

piston, means for supplying motive fluid to
the Jarger end of said  hammer-piston,

125

130
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which means consists of a .reciprocating
valve, two annular channels thereon, a con-
duit from one of said channels internally

through said valve to the end thereotf, and -

an exhaust port from said end of said valve

to the other.channel, as and for the purposes

described. - .

8. In combination with a cylinder having
a differential chamber, a hammer-pisto i, a
shoulder thereon, means for supplying con-
stant fluid pressure on the shoulder of said

hammer-piston, which means consists of con-
duits in the wall of said cylinder, means

for supplying motive fluid to the larger end
of said hammer-piston, which means consists
of a reciprocating valve, two annular chan-
nels thereon, a conduit from one of said
channels internally through said valve to the

" end thereof, and an exhaust port from said

20

Lo
ot

o0

40

- plying constant {lutd pressure on {he
45

end of said valve to the other channel, as
and for the purpose described.

4. In combination with a cylinder having
a differential chamber, a casing on one end
(hercof, a hammer-piston, a shoulder there-

5 con, means for supplying constant flud pres-

sure on the shoulder of said hammer-piston,
which means consists of conduits-in said cas-
ing and in the wall of gaid cylinder, means

o

for supplying motive fluid to the larger end.

of said hammer-piston, which means consists

of u reciprocating valve, two annular chan-

nels thereon, a conduit -from one of said
channels internally through said valve to the
end thereof, and an exhaust port from said
end of said valve to the other chanunel, as and
for the purpose deseribed. |

5. Tn combination with a eylinder having

a dierential chamber, a- casing on one end
thereof. a valve chamber in said easing, an-
nular- channels in said chamber, a hammer-
piston having a differential area corvespond-
ing to the'interior.of said chamber, a shoul-
Jdor on said hammer-piston, means for sup-

der of said hammer-piston, a reciprocating
valve, two annular channels thereon adja-
cent (o 1he channels in said valve chamber, a
conduit from one of said channels on gad

“valve internally through said valve to the

ol

50

60

end thereof. and means for supplying con--

stant reduced fluid pressure to one end of
suid valve, as and for the purpose deseribed.
6. Tn combination with a eylinder having

2 differential chamber. a hannner piston, &

shoulder thereon, means for supplying con-
stant fhuid pressure on the shonlder ol sad
hammer piston, means for supplying motive

Muid to the Targer end of said haminer-pis-

ton, which means consists of a reciproeating
valve, Lwo annular channels thereon, a con-
duit from one of said channels internally
through said valve to the end thercof, and
an exhaust port from said end of said valve
to the other channel, as and for the purpose

described.

shoul-

3

7. In combination with a cylinder having
a chamber of two different diameters, a pis-
ton therein, one portion with less diameter

than the other, means for supplying constant.
fluid pressure on the shoulder of said ham-

mer - piston, means for supplying motive
fluid to the larger end of said hammer-pis-
ton, which means consists of a valve cham-
ber, a closure for each end thereof, a recipro-
cating valve, two annular channels thereon,

a concduit. from one of said channels inter-

nally through said valve to the end thereot,
as and for the purposé described. o
8. In a machine of the class described, the
combination of a eylinder, a valve casing on
one end, a cylindricaily shaped valve cham-
ber in said ecasing, two annular channels n
said chamber, a reciprocating valve adapted

to operate in said chamber, two annular

channels thereon, an internal conduit from
one of =aid last mentioned channels to the
end of said valve, an exhaust port from said

end of said valve to the other channel, and

a2 hammer-piston adapted to operate in said
evlinder, as and for the purpose described.
9. In a machine of the class desceribed, the

combination of a eylinder, a valve casing on

one end. a valve chamber in said casing, a
fuid conduit in said easing, a piston adapt-
ed to operate in said:eylinder, Tormed with
one portion of said piston of smaller diame-

ter than the other and having an.annular

channel eut near one end, mternal longitu-
dinal conduits leading from the other end of
caic piston to said channel, an” annular
shoulder on said piston under constant fluid
pressure in one direction and means for
moving said_piston in the other divection,
which means consists of  a  reciprocating
valve adipted to operate in said valve cham-
her, two annular chanuels thereon, an ter-

nal conduit leading from one of said chan-

nels Lo the end of <aid valve and an exhaust
conduait from said valve to the other chan-
nel.as and for the purpose deseribed.

10. Tn a machine of the elass deseribed,

{he combination of a casing, a valve chani-

ber therein, four annular channels i said
asing coneentric with said valve ehamber,

exhaust ports lending from the two ouler

of said channels, a eylinder securdd Lo sand
casing, and having a differential borve, a pis-
(on operating in said - ceylinder, 1 shoulder
thereon, a combined inlet and exhaust con-
Juit leading from said valve chamber milo
saide eylinder;, a eylindricilly shaped valve

(he ends of which are of equal area in said’

valve chamber adapted to change the divee-
tion of the wotive fluid through sud con-

duit. and means wherehy the motive flund s

constantly supplied to said shoulder.

(1. v combinaltion with « cylinder having

v differential chamber, & hammer-piston,
shonlder thereon, means Tor supplyimg con-
stant fluid pressure on the shoulder of said

#r
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hammer-piston, means for supplying mo-| In testimony whereof T have affixed my
tive to the larger end of said hammer-pis- slgnature 1n presence of two witnesses

ton, which means consists of g reciprocating - |
Iy char " ALTER E. CARR.
'valve, two annular channels thereon,. a con- WALTER CAR

duit from one of said channels i'nterna‘lly' Y-Vitnesses: -
through said valve to the end thereof, as L. J. Woop,

‘and for the purpose described. J. A. Pamies.
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