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UNITED STATES PATENT OFFICE.

CHARLES L. JO'NES, OF URBANA, ILLINOIS.

PNEUMATIC HAMHMER.

To allachom it may concern:

Be it known that I. Cuarres L.-JoxEs, a
citizen of the United States, residing at
Urbana, in the county of Champaign and,
Staie of Iilinois; have -invented new and

mers, of which the following is a specifica-

. 'This invention relates to certain new and
useful improvements in .pneumatic ham-
mers; and its object. is to provide ‘a novel
construction of air feed passages and valve
mechanizm for operating the concussion
hammor or plunger in both directions, and
to provide also a means for the ready appli-
cation and use of different types of tools.

" 'The invention consists of the features of
“constriction. combinaticn and arrangement

0]
)

of paris- hereinafter fully. described "and
claimed, reference being had - to the accom-
panving drawings, in which:—

IYigure 1 is a vertical longitudinal s:ction

- through the tool with the parts in position
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e
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for feeding air for the stroke movement of
the hammer and the exhaust of air employed
in the previons return streke. Fig. 2 is a
view in side elevation.of the tool. Figs. 3
and 4 are, respectively, transverse and longi-
tudinal sections on an enlargad scale taken
cn the lines 3—3 and 4—14 of Fig. 1. Fig.
5 is a transverse section through the cylin-
der.

valve. Tig. 10 is a detail view of the cliuck
head., Fig. 11 is a similar view of the hold-
ing clip therefor. :

Referring to the drawings, the numeral 1
designates the handle of the tool, which is

loop-shaped and provided upon its outei or |

forward side with an extension 2 forming a :
chest for the valve mechanism, said chest or |

extension being formed with an internaily’|

threaded flange 3 to receive the externally
threaded inrer end of a evlinder 4, in which
the hammer. piston or plunger 5 is arranged
o reciprocate.

Fitted in the outer end of the cylinder is
a concussion tub2 or bushine 6. in which the
shank A’ of the tool or chisel \ is inserted
te receive the blow of pisten 5, whose lower
end is reduced to form a striking portion 7

to contact with “he inner end of the tool

i~ at its outer or
1 of the eylinder
:+ wnnular shoul-
Recelving

shank & The slwve proj
forward ead hevend tie
apdd is ermmra o prrkie
sy s
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and inclosing the projecting portion of the
tube is a tool holder or chuck head 10 formed
with a nonciteular socket 11 to receive the

noncircular end portion A? of the tool. The’ s

rear portien of the head which receives the
end of the tube G is in-the form of a flange or
collar 12 provided with pins 13 fittod within,
sockets or recesses 14 in the cnd of the eyl
inder. whereby the head is detachably se-
cured a2ainst rotary motion. Tle outer sur-
face of the flange 12 is provided with an
annular groove 15, 'while the exlinder is pro-
vided at a point inwardly beyond the sockot
4 with a similar groove 16.. '
A clip 17 is provided for datachably held-
“ing the chuck head agrinst autward move-.
nment and displacement, and ecomprises a par-
tially cireular spring band having at its

free ends flanges or fingers 18 and 19 to 1e- 7

spectively engage the said annular greoves
in the head and cyvlinder. DBy this means
the head is detachably secured in position,
and yet upon expanding the clip may b
readily released and removed, thus permit-
ting of the convenient application and use,
as well as the disconnecticn, of different
kinds of interchangeable chucks or tool hold-
ers for the reception of the shanks of tools
having noncircular portions. The bushing
6 is normally adapted to receive the shank

| of a tool in which the shank is cireular
Figs. 6 and 7 are views of the valve
casing. Figs. 8 and 9 are views of the feed !

throughout, in which even! the use of the
chuck 1s not requived.. : :

The extension or chest 2 issgored to form
a transverse chamber 20 which is separated
from the evlinder receiving space or cham-
ber formed by the flange 3 by a partition 21,
agaitst which the inner end of the cylinder
closely bears.. The chamber 20 is in com-
mmication at cne end through a flaving re-
cess 22 with a final exhaust port (one or
more) 23, while the oppoesite end of the
chamber is internally threaded, as at 21,
Within the chamber 20 is arranged a cylin-
drieal or tubular barrel or feed valve casing
23 having a head 26 at’cne end and open at
its opposite end. The casing snugly fics said
chamber and its head 26 bears against the
eud wall of the chamber adjacent the recess
22, while the opposite end of the casing is
closed by the reduced inner end 27 of a.
threaded plug 23 closely fitting within the
threaded opening 24 and elamping the cas-
ing firmly against the aforesaid ‘end wall.
The cuter surface of the plug is forned with
a. groove or niche 29 for the reception of the
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blade of a screw driver or other tool in ap-

cesses 30 adapted to b2 engaged by a lock-

slotted to detachably engage a headed keeper
in 33. The slot in the key is of keyhole
orm, so that whenforced outward theshank

-of the pin will engage the narrow portion of

the slot and thus retain the key in position.
By pressing ‘the stud carrying end of the
key outward, the stud may be dizengaged

- from the depression 80 in which it is fitted

- 18
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and the key then slipped out of engagement
with the pin to permit the plug to be ad-
justed or removed. YWhea the plug is disen-
gaged, the valve casing and valve, herein-
after described, may be readily inserted or

“detached so as to permit ‘of tie convenient

renewal or repair of these parts of the ap-

-paratus. The feed valve 34 is in the form

of a solid plug or cylinder fitted within the
casing and of less length than the same to
permit said valve to have the required re-
verse longitudinal movements for the supply

.of air to actuate the hammer or plunger-in
reverse directions. In order to hold said

valve from rotation, while parmitting free re-

ciprocatory movements thereof, the head 26

of the valve casing is provided with an in-
wardly extending guide pin 35 fitting within
a guide socket 3t 11 the valve.

The valve casing is provided at what shall,
for convenience of "descripiion, be termed
its upper side with a port 37 communicating

" suitable form of extension or ¢gnnection 89

40
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for the reception of the enc of an air supply
tube or pipe, while in the bottom portion
of the valve casing diametrically opposite
the said port 37 is a port 49, such ports 37
and 40 constituting main feed ports for the
supply of air from the passage 38 to the cyl-
inder for the purpose of impelling the ham-

mer or its working stroke. The feed of air ;

through the passage 38 is controlled by a
suitable construction of throttie valve 41
having a stem or controlling member 46
which projects into the receiving space or
opening in the handle and carries an operat-
ing knob or finger piece 47.

Formed in the underside of the feed valve
chamber in alinement with the port 40 ave
ports 48, 49 and 50, while in the closed end
of said chamber is formed an exhaust port
51 communicating with the port 23. The
front side of the chamber is also formed
with ports 52 and 53 opening into a longi-
tudinal groove 54 extending through the

" closed end of the casing for communiecation

65

with the port 23. In the rear side of the
w~tve chamber or casing diametrically oppo-
srte the port 52 is provided a port 55, and
below said port the casing is formed with

H
l
!
|
|
!

d w drivel ) i an exhaust-groove or channel 55 for com-
plying and removing it, and is also formed |
with an annular series of depressions or re-

munication with the passage 23, and com-
municating with said groove 33’ is an ex-

C . ck- | haust port 56.
ing stud 31 on a key 32, said key being !

The ports .40, 48, 49 and 30 respectively

register with poris 58, 57, 39 and 60 in the

partition 21, the ports 57 and 59 commn-
nicating with the upper end of the cylinder,
while the ports 57 and 60 communicate with
passages 61 and 62 in the walls of the cyl-
inder and which open into the samwe at dif-

. ferent distances above the bushing 6. When

the hammer 5 is at the limit of its upward
movement it closes the lower end of the pas-
sage (1, but extends above the lower end of
the passage 62, while, when said haminer is
fully projected andiin contact with the tool,
it closes the passage 62 and uncovers the
passage 61. In addition, the cylinder is
provided with a.longitudinal combined feed
and exhaust passage 43 extending at its up-
per end into the tchest 2 for codperation
with the port 35 and opening.at its lower

70

80

end into the c¢ylinder adiacent the lower end -

: of the bushing. .
The valve is pyovided with passages to

cotperate with the aforesaid passage. Ex-
tending diametrically through the valve is
a main feed passage 64, which connects the
ports 87 and 40 \\'h_o_x?:ll_m valve is in the po-
sition shown in Fig./l.  Also formed in the
valve alongside smd passage 64 is an angie

passage 65 extending downwardly and rear-

wardly and adapied when the valve 13

{ shifted to the right to convect the port 37
“with an air feed passage 38 formed in the !
‘handle. 1, which latter is provided with a

with the upper end of the passaze 63. \n
éxhaust passage 66 extends at right angles

from the passage 64 for coaction with the

port 53 of the valve casing, while a passage
67 extends at right angles diametrically
through the velve from front to rear for

100

connecting the passage 63 with the ports 52

and 35 of ihe valve casing.

- Assuming the parts of the valve mechan-
ism to be in the position shown in Fig. 1
with the hammer retracted, it will be appar-
ent that upon opening the throttle valve 41
air from the passage 38 will feed through
the ports 87, 64 and 40 into the upper end of
the evlinder and impel the hammer on its
concussion stroke, in which its lower end
‘contacts with the tool shank \’, while iis
upper end closes the port 62 and opens the
port-61, allowing a porticn of ihe air be-
hind the hammer to feed throngh the pas-
sage 61 hehind the left hand end of the valve
and shift the same to the right, so that the

119
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passage 64 will be moved out of register -

with the ports 377and 40 and into register

with the port 49, while the passage 65 will
connect the port 37 with the upper end of
the passage 63. The air feeding up through
the passage 61 after shifting the valve will

.exhaust through the ports 51 and 23, while

air from the passage 38 will flow downward

125

130
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through the passage 65 and passage 63 into !

tiie cylinder below the hammer:and foree the
latter back to the normal position shown in
Fig. 1, in which it closes the port 61 and
opens the port 62. - - :

On the upward or return movement of the
hammer, the. unexpelled air in the eylinder
above the same exhausts, thréugh the ports
59 and 49, pass.ge 61, passage 66, poit 53,
groove 54 and port 23, thus preventing the
formation of a cushion between the parti-

tion and hammer on the reiurn gtroke, while .

as soon 25 the port 62 is uncovered air from
below the hammer will flow upward through

¢ said port into the valve easing throngh the

ports 60,and 50 and shift the valve back to

.the normal position shown in Fig. 1. for the

feed of air for. the succeeding concussion
stroke of the hammer. The air thus flovw-
ing upward through the passage 62 to shift
the valve to the left, exhausts through'the
port #6. groove 55 and port 23, while the

remainder of the ,air in the lower portion

of the cylinder exhausts on the impelling
s'roke of the phiger through the passage
63, port 55, passage 67, egroove 54 and port
23, thus pl"e\‘ent‘ing the formation of a cusii-
ion on such sivoke. ; s

It will be seen from the foregoing descrip-
tion that the device is entirely automatic
operation as long as the throttle valve is held
open, and that”the feed valve is shifted

selely by air pressure to its different posi-

tions for the movement of the hammer in
reverse directions, thus dispensing with the
use ‘of, springs for controlling in part the
movement of such valve, Also it will be
seen that the parts of the valve mechanism
are readily accessible and may be conven-
iently remeved for repairs or the substitu-

* tion of new parts,

o
o

60

65

Having thus fully deseribed the inven-
tion, what is claimed as new is:— -
1. In a pneumatic hammer, a cylinder

having two exhaust pass ges and a com- |

bined feed and exhaust passage opening ot
different points therein, a chest having co-
acting exhaust ports and a combined feed
and exhaust port registerine with said pas-
sages and also provided with an air supply
rassage, a main feed port and a final ex-
Enust port. a reciprocating plunger oper-
ating in said eylinder, a barrel removably
mouunted in the chest and provided +ith an

outlet port communieating sith said final |
outlet port, main feed ports communicnting

respectivelv: with the air suppiy passaee

_and main feed port in the chest. a-combined

feed and exhaust port communicating with
said combined feed and exhaust passages. :
pair of external exhaus! grooves communi-

ating with said final exhanst port. a pair |

of exhaust ports communieating with one of
said grooves, and a single exhanst port com-
municating with the other groove, and a re-

I'ciprocatory valve in said barrel movable in

must ports and having a main feed passage
adapted in one position of said valve to con-
neet the main feed ports and in the other
position of the valte to connect one of said
exhaust ports in the chest with one of the
.ports of the double-ported exliaust -groove,
-an angular passage adapted in the second
named position of the valve to connecet the
initial main feed port of the barrel with the
combined feed and exhaust passage. an ex-

and exhanst passage with the other port of
the double-ported groove through said com-
.bined feed and exhaust port in the barrel
when the valve is in its first amed position,
and a port communicating with the main
feed port for connecting the exhaust port
in the barrel with the port of the single-
ported - exhanst grcove throuch said main
feed port when .the valve is In its second
named position, -
2. In a pnenmatic hammer, a ‘cylinder

having two exhaust passages and a com-

different points therein, a chest having, co’
acting exhaust ports and a combined feed
and exhaust port registering with said pas-
sages and also provided with an air supply
.passage, a main féed port and a final ex-
haust port, said' chest being open and in-’
ternally threaded at one end, a reciprocating

removably mounted -in the chest and" pro-

withi said final outlet pori, main feed ports
communicating respectively, with the air
supply passage-and main feed port in the
chest, a combined feed and exhaust port
.communicating with said combined feed and
exhaust passage, a pair of external exhaust
grooves- communicating with said final ex-
haust port, a pair of exhaust ports communi-
cating with one of said grooves, and .a single
exhaust port communicating with the other
groove, a guide pin upon the interior of the
barrel, and a reciprocatory valve in said baz-
rel' movable in reverse directions to oper: hnd
close said exhaust port} and havhe a main
feed passage adapted in one position of said
valve to connect the main feed ports and
in thé otlier po<ition of the valve tp con-
nect one of -said exhaust ports in the chest
with one of the ports of the double-ported
" exhaust groove, an angriar passage adapted
in the second named position of the valve to
" connect the initial main feed pert of the
i barrel with the combined feed and exhaust
. passage, an exhaust port for connecting the
. eombined feed and exhanst passage with the
other port -of the double-ported groove
. through said combined feed and exhaust
i port in the barrel when the valve is in its
i first named position, and-a port communi-

reverse directions to open and close said ex--

70
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haust port for counecting the combined feed

80

85

bined feed and exhaust passage opening at, g¢-

85

plunger operating in said cylinder, a barrel .

i%0

vided with an outlet port communicating

110

115
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_ catine with the main feed port for connect-
- ing the exhaust port in the barrel with the

port of the single-ported exhaust groove

‘through said main feed port when the valve

is in Its second-named’ position, said valve

being. further provided with a socket re- |

ceiving said guide pin to hold the valve from
rotary motion, a screw plug closing the open

~end of the chest and having a reduced pot-

948,368

tion closing the opert end of the baiel, il
means. for locking said plug in adjusti
position. : :
In testimony whereof T affix my sionature
in presence of two witnesses, S
CHARLLS L. JONES,
Witnesses:
Harry H. GriesneiMer,
WiiLtay GiuLeseig,
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