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Patented Feb. 1, 1927.
UNITED STATES

11,615,890
PATENT OFFICE.

EDWARD W. STEVENS, OF DETROIT, MICHIGAN, ASSIGNOR TO CHICAGO PNEUMATIC
- TOOL COMPANY, OF NEW YORK, N. Y., A CORPORATION OF NEW JERSEY.

PNEUMATIC HAMMER.

Original application flled February 28, 1921, séi'ial No. 448293, Divided and this application filed June
5, 1922. Serial No. 565,897.

My invention relates to pneumatic ham-
mers and one of the main objects of my in-
vention is to provide simple and efficient
valve mechanism for controlling the recipro-

5 cations of the hammer piston, such valve be-
ing characterized by a movement in one di-
rection by air compressed by the piston on
its return stroke and in the opposite direc-
tion hy constantly applied live air against

10 one pressure area and also by a variable
pressure intermittently supplied from the
piston chamber and controlled by the piston
In its reciprocation. ' B

In the drawings Fig. 1 is a section of a

15 portion of a hammer embodying my inven-
tion; Fig. 2 a cross section on the line 2—2
of Fig. 1; Fig. 8 a cross section on the
line 3—8 of Fig. 4; Fig. 4 a longitudinal
section of the hammer complete with the ex-

20 ception of a portion of the handle and show-
ing the valve in a position opposite to that
shown in Fig. 1; Fig. 5 a plan view of the
hammer with portions thereof broken away

to expose the ports and passages; Fig. 6 an

25 elevation of the valve alone and Fig. 7 a
perspective of the rivet set clip.

Referring to the particular embodiment of
my invention as herein shown, the same com-
prises as its main parts the cylinder 1, han-

30 dle 2, provided with the clip 3, the piston 4
adapted to reciprocate in the piston cham-
ber ‘5, the valve 6 operating in the chamber
7, the working tool which is here a rivet set
8 and the tool retainer which is here a rivet

86 set clip 9. o

Describing the construction of the cylin-
der, the same is provided with the piston

- chamber 5 having ports and passages con-
trolled by the valve and by the piston for

40 admitting and exhausting the pressure fluid
from opposite sides of the piston for causing
the reciprocations of the latter. The piston
chamber is open at its rearward end at 10
and the same communicates through the

45 space 11 with the rear end of the valve cham-
ber 7. .The cylinder is further provided
with one or more longitudinal passages 12
communicating through the ports 13, 14 and
‘15 with the valve chamber and through port

60 16 with the piston chamber intermediate the
length thereof. These ports and passages
are for the purpose of admitting and ex-
hausting pressure fluid to and from the front
pressure area 17 of the piston as hereinafter

explained. The cylinder is further provided
with a short inclined passage 18 communi-
cating with the piston chamber toward the
rear end thereof, and also communicating
with the valve chamber through the port 19.

The cylinder is further provided at a point
toward the rear end thereof with one or
more, but preferably numerous, exhaust
ports 20 extending transversely through the
cylinder walls. Some of this exhaust is 1e-
leased directly to the atmosphere and a part
thereof is directed to the front end of the

-cylinder as hereinafter explained. I prefer

to employ a-clip 21 nearly surrounding all of
the exhaust ports as shown in Fig. 8 but cut
away as shown at 22, in order to deflect the
exhaust close along the side of the cylinder
and away from the operator.

- One or more, but preferably the numerous
longitudinal passages 23 are provided within
the cylinder walls, the same extending longi-
tudinally thereof and of considerable carry-
ing capacity as shown in Figs. 1 and 4.
These passages communicate. at their rear-
ward ends at 24 with the exhaust ports and
passages 20 and the same lead preferably
diagonally in the cylinder walls to the front
end of the cylinder and to the outer corner

‘thereof as shown in Figs. 4 and 5. By the

provision of a suitable number of these ex-
haust ports 28 and by making them of the
proper diameter the amount of exhaust air

“thus carried to the front end of the cylinder

and to the working tool and its retainer may
be varied in order to suit conditions.

. The working tool which is here a rivet set
is inserted in the front end of the piston
chamber and the same is held in working

relationship with the cylinder by means of.

the clip 9 which, as usual, is connected with

the set. These clips are of tempered sheet

metal and it is desirable that they shall not
be overheated. Therefore, in order to keep
them as cool as possible the exhaust passages
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23 are arranged to discharge the exhaust di- -

rectly against the inner walls of the clip
from whence such exhaust air is deflected by
these walls into the rivet set which is thereby
kept cool. : : . :
eferring to the valve mechanism, the
valve is a qifferential one adapted to recip-
rocate in a block 25 having an exhaust port
or ports 26 and two inlet or live air ports 27
and 28, This block also contains the ports
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. piston forwardly to deliver its blow upon the

56

L

14, 15 and 19 hereinbefore referred to. The
valve chamber is open at its rearward end
to the piston chamber and is closed at its
forward end by means of the plug 29 held
in place by the screw plug 80. "This plug is
provided with a reduced rearward extension
31 over which fits the hollow forward end of
the valve. .

The valve has its largest pressure area at
its rearward end, the pressure against which
tends to shift it forwardly. The valve is
Lrovided with two precsure areas tending to
shift the valve in the opposite direction, that
is rearwardly. One of these two pressure
areas is indicated at 82, the same being con-
stantly exposed to live air through the port
28. The other pressure area is indicated at 33
at the forward end of the valve and the same
13 exposed to intermittent pressure through
the port 19. It will be understood that the
forward end of the valve fits loosely upon
the extension 31 of the plug 29 so that the
entire forward end of the valve constitutes
a pressure area. The valve is provided with
a central groove 34 which controls the ad-
mission and exhaust of pressure fluid to and
from the passages 12. - ' .

Describing a cycle of operation of the pis-
ton and valve and starting with the parts
in_their position shown in Fig. 1, the
valve is now in its rearward position admit-
ting live air to the front end of the pision
chamber and against the pressure area 17
of the piston through the ports and pas-
sages 27, 34, 15, 13, 12 and 16. The piston
is now on its rearward stroke and after it
has traversed and covered the exhaust ports
20 and the passage 18 it will compress the
air in the rear end of the piston chamber
which air so compressed acts on the rear-
ward end of the valve and forces the same
forwardly to the position shown in Fig. 4.
When the piston reaches the position shown
in Fig. 4 the pressure at the front end of the
valve is released. tlirough the passage 18,
piston chamber 5 and exhaust ports 20 with
the result that the valve was free to be
moved forwardly by the air compressed by
the returning piston as described. The live
air is now admitted to the rear end of the
piston chamber through the ports 27, valve
chamber 7 and space 11, thereby driving the

shank of the rivet set. At this time the
forward end of the piston chamber is open
to exhaust through the ports and passages
16, 12, 13, 14, 15, 34 and 26 and thence to
atmosphere, it being understood that when
this piston-is in its extreme rearward posi-
tion, as shown in Fig. 4, the free end of the
piston chamber is fully open to exhaust
through the exhaust ports 20. o '

After the rear end of the piston has
cleared the passage 18 the pressure fluid in

the rear end of the piston chamber wil]l be
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admitted to the forward end of the valve
through the ports and passages 18 and 19
which pressure fluid will put the valve iu a
state of balance. When the piston uncovers
the exhaust ports 20 the pressure fluid acting
on the opposite ends of the valve will be si-
multaneously exhausted and the live air con-
stantly acting against the area 32 will shift
‘the valve rearwardly to the position shown

/in Fig. 1. This completes the cycle of opera-

tion.
This application is a division of my apphi-

cation, Serial No. 448,293, filed February 28,

1921, the claims of which are drawn to the
means for cooling the working tool, its re-
tainer or clip and the front end of the ham-
mer, while the claims of this divisional ap-
plication ave directed toward the valve mech-
anism,

Iclaim: ’ _

1. In a pneumatic hammer, the combina-
tion of a cylinder having a piston chamber,
having admission and exhaust ports and
passages, a piston reciprocable in such cham-
ber, a valve controlling said ports and pas-
sages, said valve having a pressure area con-
stantly exposed to live fluid pressure and
tending to move the valve in one direction
and having other areas intermittently sab-
jected to pressure fluid, and means under
control of said piston for admitting pressure
fluid to. certain of said other areas of the
valve so that equal opposed areas are sub-
jected to pressure and the valve placed in a
state of balance prior to its shifting in the
said direction. '
2. In a pneumatic hammer, the combina-
tion of a cylinder having a piston chamber,
having admission and exhaust ports and pas-
sages, a piston reciprocable in such cham-
ber, a valve controlling said ports and pas-
sages, said valve having a pressure area con-
stantly exposed to live fluid pressure and
tending to move the valve in one direction
and having other areas intermittently sub-
jected to pressure fluid, and means under

“control of said piston for admitting pressure

fluid to certain of said other areas of the
valve so that opposed areas of equal extent
are subjected to pressure-and then subject-
ing all pressure areas of thevalve to exhaust
except said constant pressure area thereby

to effect shifting of the valve by said con-

stant pressure..

3. In a pnuematic hammer, the combina-
tion of a cylinder having a piston chamber,
having admission and exhaust ports and
passages, a piston reciprocable in such cham-

‘ber, a valve controlling said ports and pas-

sages, said valve having a pressure area
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constantly exposed to-live fluid pressure-and

tending to move the valve in one direction, a
passage under control of said piston for ad-

mitting pressure fluid from the piston cham-:

ber to the valve on the outward or working
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stroke of the piston to place the valve in
state of balance, and an exhaust port subse-
quently uncovered by the piston simultane-
ously to reduce the fluid pressure on all
pressure areas of the valve except the con-
stant pressure area thereby to effect shifting
of the valve by said constant pressure.

4. In a pneumatic hammer, the combina-
tion of a cylinder having a piston chamber,
having admission and exhaust ports and pas-

5 In a pnuematic hammer, the combina-
tion of a cylinder having a piston chamber,
having admission and exhaust ports and pas-
sages, a piston reciprocable in such cham-
ber, and a valve controlling said ports and

passages, said cylinder having a side valve
chamber in which such valve is located, the

rear end of said valve chamber being con-
stantly in communication with the rear end.
of the piston chamber and exposed intermit--

sages, a piston reciprocable in such chamber,> tently to air compressed by the piston on its

and a valve controlling said ports and pas-
sages, said cylinder having a side valve
chamber in which such valve is located, the
rear end of said valve chamber being con-
stantly in communication with the rear end.
of the piston chamber and exposed inter-
mittently to air compressed by the piston on
its return stroke whereby the valve is
moved in one direction, and said valve
chamber having two live air inlet ports, one
of which admits live air to the piston cham-

‘ber when uncovered by the valve when moved

in said direction, and the other of which con-
stantly admits live air against the valve tend-
ing to move it in the opposite direction, and
a passage extending between the pistcn and
valve chambers for the passage of air to and
from the valve, such latter air when admitted
to the valve being adapted to place the valve
in a state of balance prior to its movement
in response to the said constant pressure.

return stroke whereby the valve is moved
in one direction, and said valve chamber

a

naving two live air inlet ports, one of whea
admits live air to the piston chamber when

uncovered by the valve when moved in said
direction, and the other of which constant-
ly admits live air against the valve tend-
ing to move it in the opposite direction, a

50

passage ‘extending between the piston and™

valve chambers for the passage of air to and
from the valve, such latter air when admit-
ted to the valve being adapted to place the
valve in a state of balance, said latter pas-
sage being under the control of the piston
in its reciprocations, and an exhaust port
positioned beyond said passage also un-
der control of said piston for simultaneous-
ly opening both ends of the valve to ex-
haust thereby to effect shifting of the valve
Ly said constant pressure.

EDWARD W. STEVENS.
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