- No. 835,580,

W. WHEELER.
PNEUMATIC TOOT..

APPLIOATION FILED DEO. 23,1805, RENEWED 00T+ 3, 1908
Y r

2 SBHEETS—~8HEET 1.

).
U @ =
» 'ﬂ* E - _.
(5 t()__ = ~*——_ |
_ 1)
& _
T &
0);-1
.r - Q N
. N N
W 0 Pyl N~ N
Q0 | 5 ») D
1 \Eg * - “[FT I =
) = = =
N | L. gl S
N \p.
N ‘5@ I ) L
— | N
IBIE= =l Y9
R || v
- ~k
“"\:E — 0= %
_F
. @ | E
O = N
™ f
™~
7 s
WITNESSES. ‘
yiTness y o ~ INVENTOR.
e el . Weae, b



~ No. 835,539,

. - PATENTED NOV. 13, 190
W. WHEELER. - v

PNEUMATIC TOOL,

AFPPLICATION FILED DEC. 23,1005, RENEWED 00T. 3, 1006, -

2 SHEETS—SHEET 2.

\
D
7 1A
L
' 13,
W
vx
.-Q-
O N
" 0) S
N Lf); ,
I r §3 ' e
) -
NN
i N
) t}; .
%) |l T
& o "
0 X / ._
N
Nox s ) O
NcQ 2 Q L
o y LT o]
_ 1\ ¥
A
INVENTOR




5

To all whom it may concerm:

UNITED STATES PATENT OFFICE,

WELLS WHEELER, OF EAST PITTSBURG, PENNSYLVANIA, ASSIGNOR OF
" ONE-HALF TO FRANK W. CHATTIN, OF BUTTE, PENNSYLVANIA.

eneumatio Toor. - REISSUED

" No. 835,589. | . Specification of Letters Patent. - =~ Patented Nov. 18,1906,
| | Apylisation fled December 23, 1008, Renowed October 3, 1906, Serial V~. 837,277,

resident of East Pittsburg, in the county of
Allegheny and State of Pennsylvania, have
invented a new and useful Improvement in

Prneumatic Tools; and I do hereby declare
‘the following to be a full, clear, and exact de-

scription thereof. - o
~ This invention relates to percussion imple-

ro ments, such as rock-drills and the like. Its

'S

object is to provide an implement of this

character which is actuated pneumatically

and in which the implement itself and the

source of power are self-contained—that 1s,

the implement, the compressor, and the com-
ressor-motor all- being mounted on the same
ase. | o

~ The specific objects of the invention are

to provide an implement of the character
20 named in which the teol is automatically

lifted or withdrawn after actuation by means

of compressed air énd to so'regulate the com-

ressor as to secure a preliminary compress-

" Ing of the air and to so control the air that it

25

willnot act upon the tool-piston at each recip-

rocation of the compressor-piston, but on the:

*

contrary will be preliminarily compressed, so

‘that when it does act upon the tool-actuating

piston it will have sufficient tension to give

30 -an effective blow. |

For the attainment of the foregoing. ob-

~ jects the invention consists of the arrange-

35

45

ment of parts hereinafter described and

claimed. -

In the accompanying drawings, Figure 1 1is

a plan view of the device. Fig.21sa vertical

longitudinal section through the same. Fig. |
3 is a transverse section on the line 3 3, Fig. 2.
Fig. 4 is a transverse section an the line 4 4,
40 Fig. 2. TFigs. 5 and 6 are detail views of the |

tool-rotating means. Figs. 7 and 8 are en-
lareed sectional views of the check and inlet
valves. - - o

A
L

The invention comprisé's a suitable tool-
actuating cylinder 1; in which is the tool-ac-

tuating piston 2, which at its outer end i8 pro-
vided with a socket or chuck 3 for receiving
‘the drill or other tool, & compressor-cylinder

4, containing a compressing-piston 5, & motor
5o 6, which may be of any suitable ty e, but

which-is shown as a standard two-cycle gaso-

| illustrate it in detail. =

n: - |the piston 7, connected by suitable rods 8
+ Be it known that I, WELLS WHEELER, a

“and 9 to the compressor-piston 5 for recipro-
‘cating the latter. All of these elements are
mounted upon a common base or support,
such as the casting 10, and, in fact, 1n the

cylinder, and the base member 10 are formed

the spirit of the invention. The base mem-

other suitable support, as will be readily un-
“derstood by those skilled in the art. Inas-
much as.the motor may be of any suitable
type, it has not been deemed necessary to

ing cylinder 1 are connected by means of a,
port 12, which is controlled by-a suitable
valve 13, by means of which said port may be

implement in order to permit the gasolene-

the cylinder 4 with a passage 14, having an
outlet 15 to the atmosphere. This outlet is
controlled by a suitable cut-off valve or cock

from racing.

wardly by air entering behind said piston.
It is retracted by means of compressed air
contained in the chamber 18, which 1s con-
nected to the forward end of the cylinder-

chamber 18 is connected to the rear end of the

valve, such as the check-valve 21, which is
backed by means of a spring 22.. The ten-

of a suitable screw 23. A port 24 leads irom
20, so that the valve will be held to its seat

as a single integral casting; but ‘obviously
this can be varied without departing from

ber 10 is provided with suitable means, such.
as the wings 11, for mounting on a tripod or

closed—as, for instance, when starting the

chamber 1 by means of a port 19. The

cylinder-chamber 1 by means of a port 20,
which is controlled: by a suitable reducing-

sion of sald spring may be adjusted by means

55

specific form illustrated the tool-actuating -
cylinder, the compressor-cylinder, the motor--

6o

The compressor-cylinder 4 and tool-actuat-

75

motor to attain the desired speed. ~When
the port 12 is closed, the valve 13 connects .

30

| 16, so that when the motor isrunning and it
is desired to stop the tool-actuating piston,as - -
may bé necessary when chan ing drills and.
‘the like, the outlet 15 may be throttled n or- -
der to oppose Tesistance to the reciprocation. .
of the piston 5 in order to prevent the engine. .

The tool-actuating _pistbn, 1S driven fciif.-_ '

90
95
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the chamber 18 to the outer face of the valve |

" lene-engine, and  its movable element—viz., | not only by the spring 22,but by the air-



pressure contained in the chamber 18, For |

convenience of manufacture the valve, the
spring 22, and adjusting-screw 23 are all
mounted in a removable plug 25, in which
5 the valve-seat is formed. - |
It will be apparent that if the air in the cyl-
Inder 4 entered the actuating-cylinder 1 at
each reciprocation of the piston 5 it would
not be suﬂicientlycompressed to give an ef-
ficient -blow to the piston 2. 'T therefore

e

make provision for preliminarily compressing -
the air before it acts upon the piston 2. This

is.accomplished by praviding a by-pass 27 ,
which is connected to the outlet end of the

15 cylinder 4 through a port 28 and to the inlet

end of the cylinder by a port 29. A port 30

-algo. connects. this. by-pass with the chamber
of the cylinder 4 in front of the piston 5 when

- the latter is in its rearmost position. The
20 inlet-valve is shown at 31, this being mount-
ed.1n a-suitable plug 32 and being arranged

to open inwardly. %t 1s. normally held to its

- seat by means of a.spring 33, arranged at one
end to bhear against 8 head 34 on the outer
end of the valve-stem and
able,plug 35. This valve opens by the suc-
tion: produced by the.travel of the piston 5,

_325'

thus drawing.air into the cylinder in a well-

understood. manner.
32 The by-pass 27 is controlled by suitable

- valve mechanism arranged to keep said by-

- Pass open dur;in%_a. predetermined number of
of

reeprocations of the piston 5 in order to se-
cyre the. preliminary compressing of the ajr

35 and.to then close sald by-pass so that the
-air infront of the piston on:the next forward

reciprocation.thereof will be forced into the |

cylinder 1 to .actuate the piston 2. This
 vaive: mechanism may be of varions forms.
40 It is.shawn as a rotating plug-valve 38, hav-
- Ing.a-sitable groove 39 for establishing com-
munication between.the port 28 and hy-pass
27 when said valve is in a certain position.
~ This plug-valve will be rotated from any
45 suitable moving part of the mechanism. As
- shown in.the drawings it is provided with g
gear 40, which meshes with a similar gear 41
on a shaft 42. The latter extends through
suitable bearings in the casting 6 and prefer-

o ably will.be ;provided with a fly wheel or
wheels 43 for .steadying the movement
- thereof. The shaft 42 is rotated by means
of connecting-rods .44, connected at one end

to wrist-pins 45 on the fly-wheels 43.and at

54
"~ cress-head 46, secured to the rods 8 and 0.

Kor:convenience of assembling the rods 8 and

- 9:are-threaded into the cross-head. It will
- bevobvious ‘that the reciprocation of the
Lo cross-head 46 will impart rotation to shaft
- 42,.and thismovement by means of the gears
40 .and 41 will impart rotary movement to
the valve.38. -

The gears 40.and 41 will be of such relative |

agaimst an ad just-.

| hind the sleeve 51.

their opposite .ends being connected to g

835,580

sizes as to rotate the valve at the desired
speed to maintain the by-pass27 open during
the desired number of reciprocations of the
piston 5 and will then close said by-pass.
The gears shown in the drawines have s ratio

of one to two, so that the valve 38 will be"
given & complete rotation during each two

reciprocations of the pistons 5. - Conse-
quently upon one reciprocation of piston 5

‘the by-pass 27 will be open and on the next

reciprocation it will be closed. This will se-

cure one blow of the actuating-piston 2 for
each two reciprocations of the piston 5. Ob-

however, by changing -the ratio of
gears 40 and 41 and correspondingly

viously,
the

moditying the length of the groave 39 in.the

65
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75

valve 38 it will be possible to seciire & blow of

the piston 2 for-each third, fourth . fifth, or
other number of reciprocations of the piston 5.

In rock-drilling, tgc. , 1t 18 necessary, or at
least desirable, to rotate the tool. ThisI ac-

complish as follows: The piston 2 is made
hollow, and projeeting into the-same is a stud

or rod 48, .provided with a spiral groove or

spline 50, this stud being fixedly secured . to
the main casting by threading the same
therein, as shown. Surrounding this stud or
rod 1s a sleeve 51, provided .with a spline or

90

groove to engage the spiral groove or spline

on the stud, and on its outer face being pro-
vided with ratchet-teeth 52. ' This sleeve is
connected to the piston 2, so that it must re-

ciprocate therewith, such as by a bushing 54,
threaded in the outer end of the piston be-
A spring pawl or detent -

100

55 has one end fixed to the piston 2-and its
opposite end provided with a tooth 56, ar-
ranged to engage the teeth on the sleeve. 51.
When the piston is driven forwardly, the
sleeve 51 will be rotated by means of the
spiral groove or spline 50, the pawl during
the Tforward movement sliding idly over the
ratchet-teeth 52. On the return movement
of the piston the sleeve 51 will be rotated in
the opposite direction, and as the tooth 56 of
the pawlwill be inengagement with a ratchet-
tooth on said sleeve, the rotation of said

-sleeve will act to rotate the piston 2.and with .

the latter the tool carried thereby.

The operation of the implemernt shown is
as follows: If a gasolene-motor is used, the
valve 13 will be turned by hand, so as to cut
off the port of the tool-actuating cylinder and
open the cylinder 4 to the port 14, thus pre-
venting the air from offering resistance to the
piston 5. This position of the valve 13 will
be maintained until the motor has acquired

_1ts necessary speed, when the valve 13 will be

turned to open communication between the
cylinders 4 and 1. When the piston 5 moves
forwardly and the valve 38 closes the by-

95

105

I10

115

120

Pa,ss, the suction generated will open the in- |

let-valve 31, thus drawing air into tho rear

end of the cylinder. During the Lackward
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- movement, of the: piston this ,aiif will-be com-

ro

" as long as the by-pass 27 1s open.
however, as the valve 38 has been rotated to .

pressed in -the by-pass 27 and will escape
through the port 30 into the forward end ol
the cylinder. On the next forward stroke of

.« the piston: 5 the valve 38 will have opened |
‘the by-pass and the air in front of the piston
5 passes through the by-pass 27 to the rear

end of the cylinder and will not be forced
into the cylinder 1 with sufficient tension to

move the tool-actuating piston 2. This pre-

liminary compressing of the air will continue
As soon,

-~ the position to again close said by-pass the

20

25

- the spring 22 overbalances the pressure 1n

30

piston 5 on its next forward reciprocation
will force the compressed air in front of the
same through the port 12 into the cylinder 1,
thus moving the tool-actuating piston 2 with
sufficient force to produce an etficient blow. |
On the first admission of air to the cylinder
1 and as soon as the piston 2 has uncovered

“the port 20 the valve 21 will be raised, per-
air to flow into the chamber 18..

mitting |
The valve 21 will remain open until the pres-
sure in the chamber 18 plus the tension of

the cylinder 1, when said valve will be closed.
On future admissions of air to the cylinder 1
the valve. 21 will be raised only in case the
pressure in the chamber 18 plus the tension

- of the spring 22 is less than the pressure in
~ the cylinder 1. Consequently the valve 21

_40

50

50

acts as a regulating check-valve to control

the pressure in the chamber 18 and to pre-
vent the air from being drawn out of said
chamber when the piston 5 moves back-
wardly. ' : | |

After a forward moverrent of the tool-ac-

tuating piston 2 in the manner just described

and as soon as the piston 5 begins to move

backwardly it will create a suction In the

cylinder 1, or at least will greatly reduce the

pressure in said cylinder. Consequently the |

air in the chamber 18 will pass through the

port 19 and act-on the forward face of the
iston 2, thus positively retracting the latter.

uring the reciprocations of the piston’ 2
said piston and the tool-carried thereby will

be rotated on each return stroke of the piston.

by the means hereinafter described.

sistance to the
from racing.

The implement described is entirely s.elf'—'

containen

L .

Tt has all the advantages of a

a—r

- 'When it is desired to change tools, 1t is not
necessary to stop the motor 6.~ The valve 13
will be turned to cut off the communication
_between the pressure and tool-actuating
“cylinders and will connect the compressing-.
‘cylinder with the port 14 and through the
same to the air. The valve 16 will be par-
tially closed during this operation in order to-
“throttle the port 15 and offer sufficient re-
piston 5 to prevent the engine _ _
| - | 6. In a percussion implement, the combi-

. What I claim.is—

8

pneumatically-operated tool and does away

| with the necessity of a separate power-plant
‘and the extensive pipings which are neces-

sary with pneumatic tools as at presént con-

structed and .operated.” At the same time
‘I "the air is given sufficient preliminary com-
| pression to give an effective blow to the tool.

1

1. In a percussion implement, the combi-

nation of a tool-actuating cylinder, a piston
therein, a compressing-cylinder and piston

therein, connections between said ¢ylinders,
a by-pass connecting the ends of the com-

pressing-cylinder, and valve mechanism.ar-
ranged to keep said by-pass open during a
predetermined number of reciprocations of
the compressing-piston and close the same

during the next reciprocation cf said piston.
2. In a percussion implement, the combi-

70

73

30

nation of a tool-actuating cylinder, a piston

therein, a compressing-cylinder, a piston
therein, connections between said cylinders,
a by-pass connecting the ends.of the com-
pressing-cylinders, a movable valve con-
trolling said by-pass, and means for moving
said valve so arranged as to hold the by-pass
open for a predetermined number of recipro-
cations of the compresser-piston and to then

compressor-piston.

- "

therein, 'a compressing-cylinder, a piston
therein, connections between said cylnders,

a by-pass between the ends of sald compres-

ing-cylinder, a rotary valve controlling said

1 by-pass, and gearing actuated from the com-
pressor-actuating means and arranged to ro-

tate the valve at such speed as to hold the

by-pass open during a predetermined num-

ber of reciprocations of the compressor-
piston and to then close the same.

4. In a percussion implement, the combi-

nation of a tool-actuating cylinder, a piston
therein, an air-compressing cylinder, connec-

3. In a percussion implement, the combi-
‘nation of a tool-actuating cylinder, a piston

QO

close the same during a forward stroke of thz

95

10C

105

tions between said cylnders, a motor con- .

nected to the compressor, a base common to
said cylinders and motor, and valve mech-
anism arranged to secure the actuation of

the tool-piston’ only at predetermined re-

ciprocations of the compressor-piston.

5. In. a percussion implement, the combi-
nation of a tool-actuating cylinder having an
inlet-port into its rear end, a piston therein,

“a chamber connected by ports to the forward

end and to the rear end of said tool-actuating
cylinder, and a spring-actuated regulating

check-valve seating toward the actuating-
“cylinder and controlling the inlet-port to

said chamber.

nation of a tool-actuating cylinder having an
inlet-port into its rear end, a piston therein,

TIO

IIS

1290

125
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a chamber having a port connecting: to- the | assist the spring-in. holding the valve to itg
forward end of tie tool-actuating cylinder | seat. o . _ 10
and also having an inlet-port, a check-valve. In testimony whereof I, the said WeLLs -
seating toward the actuating-cylinder and 'WHEELER, have hereunto set mv hand.

5 controlling the inlet-port, a'spring: arranged - - WELLS WHEELER.
to hold the check-valve to its seat. and con- Witnesses: D | .
nections for admitting pressure fmm said | ~RoBert C. ToTrEN,
chamber to the outer end-of said valve to J. R. KELLER.

——
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