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Bpecification of Lettets Patent.

Corsed.

 iTo-all wihom 'iffrﬁay concern: R
.“Be it known that I, Jonas L. MrrcaeLy,

. ~a resident of Denver, in the county of Den-"

“"Ver-and State of Colorado, have invented

5.2 new. aund useful Improvement in Pneu- -
‘matic Drills; and I do hereby declare the

. following to be a full, clear, and exact de-
-scription thereof, -~ A
My ‘invention relates to valve mechanism

u‘for fluid operated hammers, drills, coal

" ‘punchers or other apparatus in which a re-

. ‘tiprocating motion 1s desirved. = B
““The object of my invention is to simplify

- 'the’ construction of such valve mechanism

15 “whereby the number of parts are reduced to.

- - a:minimum and at the same time labor and
.~ cost_of manufacture, : -
. My invention comprises the hovel features
" hereinafter sct forth and claimed.
20 . Inthe drawings Figure 1 is alongitudinal
. “section of a suitable shell or casing showing
-,y improved valvé mechanisii and.arrange-
. ment of ports; Fig. 2 is a like view showing

- the piston-and the position of the parts when .

25 the piston has completed its forward stroke;

. Fig. 8is a longitudinal . section _taken at

_tight angles to Fig. 1, showing the cut-off

. ‘valve in 1ts rear position; Fig. 4 is a cross

.o section on the line 4—4, Fig. 1, and Tig. 5
‘30 -shows the redr end of the back head. ..

+ %, In the drawings the humeral 2 designates

~a suitable shell or casing within which is

the cylindrical chamber 3 containing the

- piston % The piston 4 has the extension 5

+35 which is adapted to enter the bore 6 formed

-easing 2. A-crimp ring 8-bears .agaitist the

.the extension piece 7. A ecrimp 9 is inter-
“posed betwéen the ring 10 and the erimp 8
.80 a3 to form a close packing joint.. The

15 -employed as a pneumatic hammer of ‘cogl
‘puncher. The head 12 is secured to the cas-
ing 2 by means of the screws 18. The head
12 is of larger dlameter than the casing 2
‘and forms the chamber 14. The whols cas-

50 ing, therefore, may: be said to be divided
into chambers 3, 14 and 6.

The inlet port 16 is formed in the head
12 and said inlet port communicates with
the annular groove 17 which. has the ports

55 18 leading info the chamber 8. These ports
18 are controlled by the cut-ott valve 19 con-

by -the jextension piece 7 connected to-the

.end of the casing 2 and is contained within'

chiuck 11 is.secured within the extenslon 7
and 1s §dapted to hold the tdol to be struck,
- by the hammer 5 where the device,is to be’
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| tained within fhéchamber 14 and adapted

to move back and- forth therein. This valve
19 .has the extension or neck portion 20 -
_which is'adapted to enter the chamber 3 of . ¢
‘the shell or casing 2 and so act to open and:
close the ports 18.- :
Contained within a suitable seat 21 formed
-in_the shell or casing 2 is the controlling
valve 22 which is operated by means of the 65
handle 23. This valve 22 has the port 24
extending longitudinally thereof and is pro-
vided with ports 12, 2%, and 8= adapted to
be brought into communication with ports
17, 2", and 8° respectively formed in the shell or 70
casing 2. The port 24 of the valve 22 com-
municates with the annular groove. 25
“formed in $aid valve and said groove com-
municates With thie port 26 leading to the

|.chamber 14. Formed within the shell or cas. 75

.

‘Ing 2 is.the port 27 which communicates at
its rear end with the by-pass port 28 formed
“in the shell or. casing 2. The port 27 at its
front end communicates with: the chamber
8at29. vt o

An exhaust valve 30 is contained- within
the chamber 81 formed to receive it in the
shell or casing 2... This valve comprises the
piston portions 32 and 33 connected by the
stem 34. The piston portion 32 works in 85
the chamber 85 and the piston portion 33 in
the chamber 36. Secured to the piston por-
tion 83.of the exhaust valve 0 is the stem 37
which is adapted to cnter the seat 38 formed
in the head 39. A spring 40 is interposed 9o
between the head 39 and the piston portion
33, said spring acting as a differential in a
manner: fully hereinafter set forth. The
main_ekhaust port 42 communicates _with
the chamber 8 and communicates with the 95
atmosphere through the port 41. A port. 43
leads from the chamber 3 to the chamber 35
and a port 44 communicates.with the cham.-

“her 86. A port 45 leads from the chamber
' 36 to the-atmosphere, : 100

A relief “port 46 leads from the chamber

14 to the atmosphere. A relief port 47 leads
from the bore 6 to the atmosphere. With the
parts ir. the position indicated in Fig. 1 the

air entering the inlet 16 passes by the ports 105
18 into the chamber'3 and the air imme-
diately passes by the pért 43 into the cham.-
‘ber 85 and moves the exhaust valve to the

| position indicated in Fig. 1, shutting off the

main exhaust.port 42. The pressure admit- 110
ted to the chamber 8 carries forward the
piston 4 and said pressure continues to be



B admitted ‘to the ¢hamber

210

i 3. The piston completes its forward stroke

15

. haust 41 to the atmosphere.
- - time the _
.- out through the port 43. The piston is re-
- 25
. 27.and by-pass port 28 to the front end of
~the cylinder or chamber 6. As soon as the

'35
- greatly simplifying the construction and ro-
.ducing the number of parts.

"40.

- port 42 it forms a compression which moves
30

-a valve which not only

directed against said piston until said piston
passes the port 3* wiich has previously been
brought into communication with the port
32 of the valve 22. Just as soon as the pis-
ton 4 -passes the port 3° the pressure is per-
mitted to ‘escape through the valve 22 and
by.the port 26 1nto the chamber 14. -The air
14 acts upon the
enlarged hiead of the valye 19 which gives a
suflicient diﬂ“ere_ntial‘ pressure to advance

said valve. to'the position indicated in Fig..|
+ 2 to close the ports 18 leading to the chamber

under the expansion of the air. When the

piston in its forward. stroke passes the port |

44 the fluid pressure-enters the chamber 36
and acts upon. the piston portion 38 of the
exhaust valve. This pressure, together with
the’ differential pressure furnished by the
spring 37, moves the exhaust valve to the po-
sition 'shown in Fig. 2, opening the main ex-
] At the same
pressure in the chamber 35 passes -

turned by the pressure passing by the port

piston on its return stroke passes the exhaust

the valve.19 ‘and prevents the pisten from
striking said valve, o .

- By the above construction I thus provide
acts as a cut-off but
at the same time ‘as an admission valve to

control the entrance of the air, thereby

What I claim is: ~ .

1. The combination of a suitable shell or
casing having a- piston .chamber and inlet
and exhaust ports, a piston, an exhaust
valve, means for directing the fluid pressure

.recting fluid-

against said valve to close said exhaust port
as said piston advances, and means for di- |
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end of said valve to open said exhaust when
said -piston has completed or substantially
completed its stroke. . = - - -

"2, The combination of a suitable shell or
casing hgving a piston chamber and inlet

and. exhaust ports, a piston, an exhaust

valve, means for. directing fluid ‘pressure
against sald valve to close said exhaust port
as said piston advances, and means for di-
recting fluid pressure from said chamber

against .the.gpposite end of said -exhaust..

ressure against the opposite 45

50.

valve when said piston has completed or sub-

stantially completed its stroke. S
3..The combingtion of-a suitable shellor

_casing having a piston chamber and-inlet

and exhaust

ports, 4 piston, a double piston
exhaust ’

60

valve, means for directing fluid -

pressure against one.of the pistons of said

valve to close said ‘exhaust port when said
piston advances, and ‘meéans for directing

fluid from said chamber against the opposite:

65

piston of said exhaust valve to open said ex-

haust when the piston has completed ‘or’sub- - o

stantially completed its stroke, Gl

4.-The combination of ‘a. suitable shell or
casing having a Y
and exhaust ports, a piston, a double piston -
exhaust valve, means for' directing the-fluid

pressure against oné piston of said exhaust’
75.
piston’ advances, a spring acting against the .-

valve to close said exhaust port as said main-

opposite piston. of said exhaust valve, and::

means for directing fluid pressure from said .- -

chamber against said last named piston of
said exhaust valve when said main piston
has completed or substantially completed its
stroke. '

- In testimony whereof, I the said J ON;&;S'\L_.

Mircrere, have hereunto set my hand;
: ) JONAS L. MITCHELL.
Witnesses: s .
Brrie Famcey,
Caarces J. Muxz.
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