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so To facilitate the escape of this trapped pres- .

No. 750,836.

UNITED STATES

Patented F.ebrua,ry 2, 1904,

PaTteNT OFFICE.

PRANCIS K. FASSETT, OF ST. LOUIS, MISSOURL ASSIGNOR TO LEO

EHRLICH, OF ST. LOUIS,

MISSOURIL

PNEUNMATIC HAMNMER.

SPECIFICATION forming part of Letters Patent No. 750,836, dated February 2, 1904.

Application fiied August 20, 1902, Serial No. 120,332,

(No model,)

To all whom it may concern:

Be 1t known that I, Fraxcis K. FASSETT, a
citizen of the United States, residing at the
city of St. Liouis, State of Missouri, have in-
vented a certain new and useful Improvement
in Pneumatic Hammers, of which the follow-
ing 1s a full, clear, and exact description, such
as will enable others skilled in the art to which
1t appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, forming part of this specification, in
whmh—-

Figure 1 1s a 10ng1tudmal vertical sectional
view through my improved long-stroke pneu-
matic hammer. Fig. 2 1s a detail view of
the barrel or cylinder partly, in vertical sec-
tion and partly in elevation. Fig. 3 18 a sec-
tional view on line 3 3, Fig. 1. Fig. 4 1s a
sectional view on line 4 4, Fig. 1. Xig. 5
1s a sectlonal view on line 5 5, Kig 1. Hig.
6 1s a sectional view on line 6 6, Kig. 1
Fig. 7 is a sectional view on line 7 7, Fig. 1.
Fie. 8 is an enlarged fragmentary vertical
sectional view showing the parts in normal
position ready for operation. Kig. 91s asimi-
lar view showing the throttie-valve open and
the valve for the piston slightly advanced from
the position shown in Fig. 8, and KFig. 10 1sa
similar view showing the valve t01 the piston
in its forward posmon

This invention relates to a new and useful
improvement in pneumatic hammers of that
type known as * long-stroke” hammers. The
tool 1s designed to be operated by compressed
air led to the tool through a flexible supply-
pipe. In operation the device 1s held in the
hands of an operator, the reciprocations of
the piston being utilized to drive rivets, head
rivets, calk boilers, &c. -

My present invention contemplates a con-
struction wherein the piston 1s moved forward
by live pressure controlled by a valve pref-
erably located in a suitable casing in the rear
end of the barrel or cylinder. Upon the pis-
ton reaching its forward position the valve re-
ferred to 18 by suitable arrangement of ports
shifted, so as to cut off the supply of live
pressure behind the piston and permit the
pressure trapped behind the piston to escape.

tle-valve.

sure and also to return the piston to the rear

end of the barrel or cylinder, I introduce an
ejector-nozzle supplied by live pressure and
which directs the blast into and through the
escape-port for the trapped pressure behind
the piston, whereby not only is the trapped
pressure facilitated in its escape, but the said
ejector-nozzle exhausts the air from the space
hehind the piston to such an extent that the

partial vacuum created will cause the piston

to move rearwardly. This ejector device is
only in operation when the piston hasreached
its forward position, the live pressure being
cut off therefrom when the piston is restored
to its rear position and in readiness to recelve
live pressure, by which it 1s again driven for-
ward. It is obvious that by regulating the
size of the opening in the ejector-nozzle and
of the escape-port the length of time consumed
by the piston 1n its rearwar d movement may
be regulated.

Refer ring now to the drawings, A indicates
the barrel or cylinder, which is preferably
counterbored in 1ts torward end to receive a
bushing «. The rear end of the cylinder is
also counterbored and receives a valve-block
B. containing the main controlling-valve C.
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The walls of “the cylinder at its rear end are

preferably increased in thickness in order
that a chamber may be formed therein for con-
taining a throttie-valve D.

30

E indicates a handle-base which 1s intro-

duced over the enlarged rear end of the cyl-
inder for the purpose of holding the valve-
block in position and also forming one of the
end walls of the chamber containing the throt-

curely locked together, a nipple F 1s intro-

duced through the handle base and threaded

into the thlchened rear end of the cylinder.
This nipple-lock serves to hold all of the parts
in proper position with relation to each other,
and by this simple device I avoid the neces-

- In order that the parts may be se-

Q0

sity for threading the handle-base on the cyl-

inder.

¢ indicates a handhold extensmn ot the han-
dle-base E. which for the sake of lightness 1s
prefer ably made hollow. In the ‘shank or
neck portion of this extension is arranged a
plunger ., provided with a suitable head or
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2.

button at 1ts outer end and at whose inner end
18 pivoted an extension g, cooperating with a
pin or projection ¢ on the throttle-valve D.
When plunger G 18 moved inwardly, the
throttle-valve 18 moved forwardly against a

spring H. It 1s necessary to hold the throt-
tle-valve in its forward position during the |

operation of the hammer, and this 1s usually
done by the operator keeping his thumb on

the button of plunger G. When plunger G

-is released, spring H serves to restore the

-

same and the thl ottle-t alve D to normal po-

sition.
T indicates the piston, which is preferably

solid and cylindrical in shape. This piston
is of uniform diameter throughout its length
and operates in a bore or chamber in a cylin-

~ der of correspondingly-uniform diameter.
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The above construction has been 1llustrated

as one of the forms of my invention; but 1t 1s
obvious that these details ot construction can

be changed in many particulars without de-

parting from the nature and principle of my
invention, and therefore I do not wish to be
understood as limiting my invention to the par-
ticular construction hereinbefore deseribed,
except as such limitations may be expressed
in the appended claims.

I will now describe the port arrangements
which I employ for effecting the reciproca-
tion of the piston and its controlling-valve.

In the position of the parts shown in Kigs.
1 and 8 the throttle-valve is closed. - This
throttle-valve i1s preferably cylindrical and
provided with two reduced annuli, forming,
substantially, three connected heads. We will

“assume that a pipe 1s connected to the nipple

F, through which compressed air is supplied
to the device. This air entering through the
nipple passes through a groove 1, preferably
formed i1n the barrel, whence it 1s ported to
the valve-chamber containing the throttle-
valve. - When the throttle-valve 1s closed, the

port from the chamber 1 registers with the

space between the middle and forward heads;

‘but when the throttle-valve ismoved for Ward

as shownin Figs. 9 and 10, the port from cham-
ber 1 communicates with thehspace between the
middle and rear heads of the throttle-valve,

which space  establishes communication be-

tween live-pressure chamber 1 and a passage 2,
formed inthe valve-block. Themain control-

‘ling-valve Cis formed hollow, and its chamber

in the valve-block is of varying diameters, to
which the external diameters of the several
portionsofthisvalvecorrespond. Wewillas-
sume for the present that the valve C isin its
rearmost position, in which openings 3, regis-

tering with the chamber 2, will admit pressure

into the interior ot the V&lVB and said pressure
finding no point of escape through the rear end
of the valve will at the forward end of said
valve pass into a circular groove 4 in the valve-
block and thence for Wardly through suitable
‘openings 5 into the space behind the plston.

750,836

- (See Fig. 6.) Under these conditions the pis-
ton will be moved tforwardly in the cylinder

until 1ts rear end uncloses a port 6 1n the cyl-
inder just before the piston delivers 1ts im-

pacting blow. The position of the piston in

delivering its impacting blow 1s indicated by
dotted lines # and v in Fig. 1. Port 6 opens

into a passage 7, formed in the cylinder, which
passage communicates at 1ts rear end with an

annular groove or chamber 8 in the valve-
block, which encircles the chamber, in which
operates a large centrally-located head of the
valve. This head, as clearly shown in Figs.
8,9, and 10, 1s formed with an annular groove
9, designed when the valve 1s 1n its. rearmost

position to register withthe groove 8, and from

which groove 9 lead openings 10 to the rear
face of the enlarged head of the valve. Thus
when port 6 is opened to live pressure when
the piston reaches the forward Iimit of its
movement said live pressure 1s admitted be-

hind the enlarged centrally-located head of the

main valve, tending to move said valve for-
wardly, so as to close the ports which admit
pressure behind the piston. As the piston

6 and other ports depending upon it for live
pressure to hold the valve forward, I do not

rely upon this port 6 for the constant admis-

sion of live air behind the enlarged head of
the valve. On the contrary, the grooves 8
and 9, as shown, are narrow, and after the

first impulse of air through port 6 said grooves
pass out of registration, and even though the

piston remains forward, so as to leave the port

79
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may after delivering its blow rebound or start -
back upon 1ts 1etur11 movement, closing port

95
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6 unclosed, this source of supply would be shut

off by this action. (See Fig. 9, wherein the
valve is starting on its forward movement.)
In view of these conditions I arrange a port

105

11, leading from the live chamber 2 to theen-

larged bore of the valve-chamber, which port
11 when the valve moves forward so as to

place grooves 8 and 9 out ot registration 1s

open, and live pressure 1s now directly admit-

110

ted behind the enlarged head of the valve to

insure a continuation of its forward move-

ment to the full limit and also to hold said

valve in its forward position. -
12 indicates a port much larger than port

115

11, which leads from the space behind the en- .

]arged head of the valve into a passage 13,

formed in the cylinder and terminating ina
port 14 in the cylinder slightly in advance of -

the port 6.
to open port 6 tolive pressure, port 14 isclosed
and remains closed during the time that the

~When the piston moves forward

120

piston is delivering its impacting blow and

for some time after the piston has started on
its backward movement, said port 14 belng
opened by the forward end of the piston pass-
ing the same. When port 14 1s thus opened,

the live active pressure behind the enlarged

125

head ot the valve is relieved by reason ot the_.

fact that said pressure under the above-men-

130
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tioned conditions blows through port 14, and
while the valve is held in its forward position
1t 1s at the same time sensible to pressure in
front of its enlarged head, which pressure is
relied upon to move the valve rearwardly.
The pressure for moving the valve rearwardly
1s obtained from the space behind the piston

- through ports 15, (see Fig. 6,) whichare drilled

[O
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through the valve-block, preferably alongo-
. through which the exhaust passes.

side of but not communicating with ports 5.
These ports at all times maintain communica-
tion with the space in front of the enlarged
head of the valve and the space behind the
piston.
are provided for cushioning the piston on its
rear movement, said cushion being in the na-
ture of trapped dead air, the cushioning-air
passes through ports 15 to the space in front
of the enlar G'ed head of the valve and forces
the valve rearwardly, so as to shut off the ad-
mission of live pressure through port 11 tothe
space behind saild enlarged head and also to
place grooves 8 and 9 into registration for an-
other operation. Port 6 when the piston is
1in 1ts rearmost position is open to atmosphere,

and of course no pressure will pass there- |

through tending to move the valve torwardly.
As shown in Fw* 8, when the valve is in its
rear position to admit pressure behind the pis-
tonopenings 3 register with the live-air cham-
ber 2 and the forward end of the valve is be-

hind the groove 4, so that said groove is open |

to permit live pressure to pass into the space
behind the piston. About the time that the
piston approaches the limit of its forwar d
movement the valve is thrown to its forward
position, as above described, in which event
the openings 8 are moved out of registration
with the live-pressure chamber 2 and the for-
ward end of the valve closes the groove 4.
The valve 1s in this forward position during
the 1nitial operation of the return or rearward
movement of the piston and until such time
as the cushioning pressure above described is
produced, which is at or about the time the

piston 1s 1n its rearmost position.

I will now describe the general exhaust for
the pressure heretofore referred to as being
trapped behind the piston.

By referring to Fig. 10, it will be noted that
the valve-block at its forward end does not
entirely fill the counterbore in the rear end of
the cylinder, and thus an annulus 16 is formed.
The periphery of the forward end of the valve-
blockis provided with longitudinally-disposed
grooves 17, (see also Fig. 7,) which communi-
cate with the groove 16 and with a groove 18.
Openings 19 (see Fig. 6) extend inwardly from

groove 181n tfront of the forward edge of valve |

C. Valve C never closes these openings 19.
The rear end of the valve cotperates with an
annular groove 20, which, as shown in Figs. 3
and 10, communicates with an exhaust-space
21. 292 represents openings tormed through

the handle-hase and the rear end of the cyl-

As means now about to be described

8

inder, sald openings communicating with the
exhaust-space 21 and the cylinder portion of
said openings being threaded, so as to receive
plugs 23. These plugs form additional means
of securing the handle-base to the cylinder,
as I preferably malke them of such length that
they extend outwardly into the openings in
the handle-base.
to 1s provided with a contracted opening 24,
While 1
have shown two of these exhaust-plugs in the
drawings, it is obvious that one of such plugs
may be employed, or more than two of such
plugs may be employed, if desired.

When the valve is in its forward position,
1t 1s obvious that pressure behind the piston
will find a ready means of escape through the
exhaust openings and passages hereinbefore
referred to, and this action would undoubt-
edly result in a natural way. I have provided
means, however, tor facilitating this exhaust
and also for creating a partial vacuum behind
the piston for restoring the same in readiness
for another stroke. This means consists of
an ejectornozzle or nozzles, preferably screwed
into position and in axial alinement with the
exhaust plug or plugs 23. (See Figs. 4 and
10.) The contracted nozzle-openings in these
ejector-plugs 25 communicate with an annular

- groove 26, which groove when the valve is in

its forward position by means of a reduced
portion 27 in said valve is in direct communi-
cation with the hve-pressure chamber 2. By
this means when the piston reaches the for-
ward extremity of its movement, as before
described, the valve C will be moved forward
to open the exhaust-passages for the escape
of pressure behind the piston, and simul-
taneously live pressure will be admitted to the
ejector -nozzles, which results not only in
tacilitating the escape of the exhaust, but in
the creation of a partial vacuum behind the
piston, which causes said piston to move rear-
wardly or be set in position for another op-
eration. The speed of this rearward move-
ment of the piston is preferably such that at
or near its extremity the rear end of the pis-
ton will close the groove 16, thus shuttmcf off
the means of exhaust of pressure from behind
the piston, and the momentum gathered by
the piston in its rearward movement is such
that the air trapped in the forward end of the
valve-block (at a point behind the groove 16)
will be compressed.
tforward end of the valve-block not only pro-
vides a cushion for the piston on its rearward
stroke, but also provides a meanstforoperating
the valve C, (through openings 15.) moving
sald valve rear W&I‘d]y in position to again ad—-

- mit pressure behind the piston.

Upon throwing the throttle-valve when the
valve C 1s in position to admit pressure be-
hind the piston 1t 1s obvious that the engine
will start irrespective of the position of the.
piston.

If, however, the valve C were in a

70

Each of the plugs referred -
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This trapped air in the
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forward position, as shown in Fig. 10, 1t 1s
obvious that the only work being done by the
pressure is in connection with the ejector de-
vice, and if the piston should occupy a posi-
tion so close to the groove 16 or be locatec
within the pocket in the front end of the
valve-block, so that no momentum could be

- built up to form a cushion to actuate the valve

10

20
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C and move it rearwardly, the engine would
not start and its point would have to be de-
pressed, so as.to permit gravity to act on the
valve and piston, moving them forwardly,
resulting in loss of time. To obviate this
difficulty, I provide ashoulder 28 on the valve,
which shoulder is designed when. the throttle-
valve is moved forward from its home posi-
tion to receive pressure for a short period of
time and throw the valve rearwardly. By
referring to Fig. 8 it will be observed that
the space between the middle and forward
heads of the throttle-valve is such that said
valve in its forward movement will tempo-
rarily establish communication between the

pressure-port 1 and a port 29, which leads to

an annular groove 30 in front of the head or
shoulder 28. In its forward movement the
throttle-valve will admit pressure in front of
the shoulder 28 and until the middle head of
the throttle-valve has closed the live passage

1. A continued forward movement of the

throttle-valve will open said live passage 1
and establish communication therebetween
and the live chamber 2 and close port 29
aogainstlive pressure. Port 29, however, while
closed to pressure is in this forward position

of the throttle-valve opened to atmosphere

via port 31, opening into the chamber con-
taining the throttle-valve-operating plunger.
Thus displacement of. air in front of shoulder
98 is taken care of. | |

It will be noticed that the rear face of the
enlarged head of the valve Chasa larger area
than the front face of sald enlarged head.
This is made necessary from the fact that
when the valve is in its rearmost position, as
shown in Fig. 8, and pressure is admitted to
the space behind the piston said pressure will
also act against the reduced front face of the
valve-head through the ports 15. When port
6 is open and live pressure is admitted behind
the head, the rear face having the greater area,
said pressure admitted through port 6 wili
preponderate and move the valve forwardly

 until the port 11 is open, which, as before de-

55
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scribed, will cause the valve to continue its
forward movement notwithstanding the pres-
ence of pressure in front of the enlarged head.

In order to get the valve C, with its en-
larged centrally-located head, in the valve-
block, I preferably form said valve-block in
two parts, the line of separation being at the
forward end of the chamber containing the
enlarged head.

32 indicates openings formed in the cylin-
der or barrel opposite the point where the

750,836

forward end of the piston strikes the shank
of the tool or chisel. These openings 32 serve
for the displacement of air due to the move-
ment of the piston in the cylinder. It will
thus be seen that there is nothing in front of

the piston to retard its movement until the
“piston strikes the shank ot the tool.

upon no pressure in front of the piston to re-
store the same, as will be evident from the
foregoing description, and consequently there
is no forward wall or cylinder-head with ap-
propriate port arrangements to admit and ex-
haust pressure therebetween and the forward
face of the piston to drive the piston rear-
wardly. Furthermore, as the shank of the
tool is not relied upon in my construction to
form the front wall of the cylinder to hold
pressure in the cylinder, as is done 1n some
cases, it is obvious that the tool may be fitted
loose in the front end of my cylinder and
be perfectly free to move, so as to receive
and transmit the full force of the impacting

70
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75
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blows of the piston. In such constructions

referred to where the shank of the tool 1s
fitted snugly in the forward end of the bar-
rel to make an air-tight joint and serve as an
end wall for the cylinder it is obvious that

9o

when the piston moves forwardly the air in '

advance thereof is compressed to an extent
that the full force of its blow is not delivered
upon the shank of the tool. On the contrary,

' the cushion in front of the piston materially

decreases the force of the blow of the piston.
When the piston is about to deliver its blow,
in some constructions, the pressure is admit-
ted in front thereof to lift the piston when 1t
rebounds from its blow. The admission of

95
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this pressure is controlled by a valve actua- -

ted by the cushion, and the pressure ot this
cushioning-air must be sufficient to throw said
valve, and to this extent the effectiveness of
the blow of the piston is decreased. .
So far as I am aware I am the first to ar-

range displacement-openings in front of the

piston of a long-stroke hammer which will ac-
commodate the movement of the piston,butdo
not contribute in any way to returning said pis-
ton rearwardly.
means acting only on the rear face ot the pis-
ton for actuating sald piston. |

I am aware that many minor changes in the
construction, arrangement, and combination

of the several parts of my device can be made.

and substituted for those herein shown and de-
seribed without in the least departing from
the nature and principle of my invention.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 15— | |

1. A pneumatic hammer comprising acylin-
der, a piston, a handle-base, and a nipple-plug
introduced through an opening in the handle-
base and into the cylinder for locking the parts
together:; substantially as described.

9. A pneumatic hammer comprising a cylin-

IOS

IIO

I am also the first to provide -
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der, a piston, a handle-base, a valve-block held
1n position by the handle-base, and a nipple-

plug tor securing the handle-base in position :

on the eylinder; substantially as described.
9. A pneumatic hammer comprising a cylin-
der, a piston, a handle-base, and a threaded

- plug for the attachment of a supply-pipe, said

10
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plug locking said handle-base in position on
the cyvlinder; substantially as described.

4. A pneunntm hammer comprising a cylin- |
dela a piston, a handle-base, and a plucf pass- |

ing through an opening in the handle-base and
threaded 1into the cylinder, said plug being
formed with an opening for the exhaust; sub-

stantially as described.

5. In a pneumatic hammer, the combination
with a cyvlinder having a counterbore in its
rear end, of a valve-block arranged 1n said
counterbore and provided with a pocket in
1ts inner end to receive and cushion the rear
end ot the piston, and means for holding said
valve-block 1n position; substantially as de-
scribed. | |

6. Ina pneumatic hammer, the combination
withacylinder, of a piston of uniform diameter
throughout i1ts length, said cylinder having a
counterbore 1n its rear end, and a valve-block

arranged in said counterbore and provided

with a pocket in its inner end having a diame-
ter corresponding to the bore of the cylinder,
whereby the piston 1s received in said poclket

~and cushioned; substantially as described.

In a pneumatic hammer, the combination
with acylinder and its piston, of a hollow valve
for admitting pressure behind the piston, said
valve being provided with an enlarged head,
a groove 8 in the chamber containing said en-
larged head, a passage 7 leading from said
oroove and terminating in a port 6 in the cyl-
incler, which port is controlled by the piston,
a groove 9 1n the enlarged head of the valve,

~from which groove lead openings 10 to one

side of said enlarged head, whereby, when port
6 1s open to pressure, the valve 1s initially
moved to shut off the admission of pressure
behind the piston, such movement continuing
while grooves 8 and 9 remain in registration.
and a port 11 tor admitting pressure to effect
a continued movement of said valve, said port
heing opened by the valve when the grooves
8 and 9 pass out of registration; substantially
as described.

8. Inapneumatic hammer, the combination

with a cylinder and its piston, of a valve for

admitting pressure behind the piston, a port
controlled by the piston for effecting an ini-
tial movement of said valve, a port controlled
by the valve for admitting pressure to effect
a continued movement thereof, and an escape-
port controlled by the piston, whereby the
pressure which actuates the valve is permitted
to blow through to relieve the V::'lee substan-
tially as described.

9. Inapneumatic hammer, the combination
with a eylinder and 1ts piston, of a valve for

O

admitting pressure behind the piston, said

valve having an enlarged head, a port under
control of the piston for admitting an impulse
of pressure behind the enlarged head to move
the valve, said valve in such initial movement
opening a port for admitting live pressure be-
hind said head, and a passage leading from the
chamber behind the enlarged head of the valve
to a port in the cylinder located in advance of
the first- mentioned port, whereby, when the
piston 1s in a forward position, the first-men-
tioned port is opened and the last-mentioned
port closed, said last-mentioned port being
opened by the piston when said piston is in
position on its rearward stroke to relieve the
pressure behind the enlarged head of the valve
and render the same sensitive to action un-
der opposing pressure; substantially as de-
scribed. | |

10. In a pneumatic hammer, the combina-
tion with a eylinder and its piston, of a valve
for admitting and exhausting pressure to and
from the space behind the piston, means con-
trolled by said piston for effecting the move-
ment of said valve in one direction to close the
ports which admit pressure behind the pis-
ton, means controlled by the piston for reliev-
ing the valve of pressure which holds 1t in its
closed position, and ports for conducting air
under pressure developed by the momentum
of the piston on its rearward movement for
throwing the valve in the opposite direction
to open the admission-ports:: substantially as
described. |

11. In a pneumatic hammer, the combina-
tion with a cylinder and its piston, of a valve-
block having a live-pressure chamber and an
exhaust - chamber, and a hollow valve ar-

ranged in said block for controlling ports lead-

ing to sald chambers, said valve-block having
a pocket formed in its forward end to receive
the rear end of the piston: substantlally as de-
scribed.

12. In a pneumatic hammer, the combina—
tion with a cylinder and its piston, of a valve-
block having a pressure-chamber 2, and a hol-
low valve having ports 3 designed in certain
positions of the valve to register with such
pressure-chamber, said valve-block also hav-
Ing an annular gr oove 4 and openings 5, com-
munication between the interior of the cyhn—
der and said groove being controlled by the
position of said valve; substantially as de-
sceribed.

In a pneumatic hammer, the combina-
tion with a cylinder and 1ts piston, of a valve-
block having an exhaust - chamber formed
therein, a hollow valve through which the ex-
haust passes, a space in said valve communi-
cating with the exhaust-chamber in certain

positions of the valve, said valve-block having

passages 17 and 18 communicating with the
cylinder and at all times in communication
with the space inside of the hollow valve; sub-
stantially as described.
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14. In a pneumatic hammer, the combina-
tion with asource of constant air-supply, acyl-
inder and its piston, means for admitting pres-
sure behind the piston to drive the same for-
wardly, and means for exhausting the pressure

behind the piston to draw the piston rear-

wardly: substantially as described.
15. In a pneumatic hammer, the combina-
tion with a source of constant air-supply, acyl-

inder and its piston, means for admitting pres- |

sure behind the piston to drive the same for-

wardly, and means for creating a partial vacu- |

um behind the piston for drawing the same
rearwardly; substantially as described.
16. In a pneumatic hammer, the combina-

tion with a source of constant air-supply, acyl- :

inder and its piston, a valve for intermittently
admitting pressure behind the piston, and
means controlled by said valve for creating a
partial vacuum behind the piston; substan-
tially as deseribed.

7. In a pneumatic hammer,
tion with a cyvlinder and its piston, of a valve
operated by the piston, said valve in one posi-

tion admitting pressure behind the piston, and |

means controlled by the valve in 1ts other posi-
tion for creating a partial vacaum behind the

- piston; substantially as described.
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18. In a pneumatic hammer, the combina-
tion with a cvlinder and its piston, of means
for admitting pressure behind the piston to
drive the same forwardly, and an ejector which
1s operative wheh the plston reaches 1ts for-
ward limit for creating a partial vacuum 1in

the space behind the piston: substantially as |

clescribed. - |

19. In a pneumatic hammer, the combina-
tion with a cylinder and its piston, of a valve
for admitting pressure behind the piston, an

ejector-nozzle, and a port controlled by said |

valve for admitting pressure to said ejector-
nozzle, whereby, when the valve is operated
to cut off all pressure behind the piston, the
blast i1ssuing from said ejector-nozzle becomes
effective to create a partial vacuum to move
the piston in an opposite direction; substan-
tially as described.

20. In a pneumatic hammer, the combina-

tion with a cylinder and its piston, of a valve |
plston delivers its impacting-blow upon the
shank of the tool, a valve for admitting pres-

for admitting pressure behind the piston,

means controlled by said piston for effecting a -

movement of said valve, and a plurality ot
ejector-nozzles to which pressure 1s admitted
by the valve when said valve 1s moved to a po-
sition to cut off the admission of pressure be-
hind the piston, whereby said nozzles act to
create a partial vacuum behind the piston to
restore the piston; substantially as described.

21. In a pneumatic hammer, the combina-
tion with a cylinder and its piston, of a valve
for admitting pressure behind the piston, a
shoulder on said valve, a port for admitting

pressure against said shoulder, and a throttle- |

the combina-

750,836

- valve for establishing communication between

said port and live pressure upon its initial

movement from its home or closed position,

said throttle-valve in its open position closing
saicd port; substantially as described.

992. In a pneumatic hammer, the combina-
tion with a cylinder and its piston, of a valve
for admitting pressure behind the piston, a

throttle-valve, a port controlled by said throt-

tle-valve for moving the first-mentioned valve
into operative position, and means controlled
by the throttle-valve for establishing commu-
nication between said port and atmoc‘;phere
after said valve has been actuated; substan-

tially as described.
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93. In a pneumatic hammer, the combina-

tion with a cylinder and its piston, of a valve
for admitting pressure behind said piston, a
shoulder on. said valve, a port for admitting

‘pressure against said shoulder, and a throttle-

valve for temporarily admitting pressure
through said port and against said shoulder,
said throttle-valve, by a continued movement,

opening sald port to atmosphere, so as to ac-

commodate displacement of air resulting from
a subsequent operation of the valve; substa;n-

tially as described.

24. Inalong-stroke pneumatic hammer, the
combination W1tl1 a cylinder, of a piston whose
stroke exceeds its length, means for admitting
pressure only to the rear face of the piston for
forcing the piston forwardly, and means for
creating the partial vacuum behind the piston
only for causing the piston to move rear-
wardly:; substantially-as described.

925. Inalong-stroke pneumatic hammer, the
combination with a cylinder, of a piston wholly
contained in the cylinder and whose stroke ex-
ceeds its length, openings in the front end of
the cylinder for accommodating the displace-

ment of air resulting from the movement of

the piston, and means acting on the rear face
only of the piston for operating the piston;
substantially as described.

26. Inalong-stroke pneumatic hammer, the
combination with a cylinder, of a piston wholly
contained therein and whose stroke exceeds its
leneth,said eylinder being provided with open-
1ngs to atmos*ahere about the point where the

sure to drive the piston forwardly, and means
controlled by said valve for creating a partial
vacuum behind the piston to retract the same;
substantially as described.

In testimony whereof 1 hereunto affix my
signature, in the presence of two witnesses,
this 15th day of August, 1902.

FRANCIS K. FASSETT.

Witnesses:
GEORGE BAKEWELL,
(r. A. PENNINGTON.
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