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Lo atl whom ot may concer.:

Be it known that I, Carr R. GrREEN, a citi-
zen of the United E“:vtates;, residing at Chicago,
in the county of Cook and State of Illinois,
have invented a new and useful Improvement
in Fluid-Pressure Hammers, of which the fol-
lowing 1s a specification.

This invention relates to power-hammers
operated by air or other fluid under pressure,
and eapema]lyt that class of such tools in
which the flow of motive fluid to the cylinder
1s controlled by a reciprocating valve, one ob-
]ect of the invention being the pmductmn of
a hammer of this char acter in which the valve
will be moved positively at certain definite
points of travel of the hammer-piston and
will be held in its positions by the direct pres-
sure of the motive fluid on the ends thereof.

Another object of the invention is to pro-
vide a throttle-valve close to the main valve,
thereby giving a more direct passage for the

~alr from the hose to the main valve, also to

provide a trigger which 1s protected from be-
ing accidentally pulled, thereby opening the
throttle and operating the hammer-piston
when 1t is not desired to do so.

A further object of the invention is the sim-
plification of devices of this character, which
18 attained by rendering the same economical
and strong in construction and by using the
fewest possible parts, such parts as are sub-

jected to wear being readily replaceable.

The accompanying drawings, forming part
of this invention, illustrate two forms 01 my
invention, the one form showing the inven-
tion applied to a long-stroke power-hammer
and the second showing the same applied to
a power-hammer having a shorter stroke.
My invention may still be employed in other
forms which 1 have not illustrated, and I
therefore desire i1t to be understood that the
invention 18 not limited to the specific struc-
tures shown and described.

Kigure 1 1s a longitudinal sectional view
through the center of a long-stroke power-
hammer to which my invention is applied.
H1g. 2 1s a similar view of the rear end of the

hammer, showing the valve in its second PO-
sition. Kig. 3 1sa

' taken on the line 3

.]J(_,wd ]_mr twn u? on the

5 of Fie. 1 or 2 with the
ralve removed, said view looking in the di-
rection of the barrel of the hammer. HRig. 4
1s a transverse sectlonal view through the bar-
rel, taken on the line4 4 of Kig. 1. Kig. 51s
a similar view taken on the lme 5 b of Elu 1.
Fig. 6 isalongitudinal sectional view Lhmuuh

the center of a short-stroke power- ha:nm]m
to which my invention 1s applied, and Fig. 7

is a sectional view showing a modihied im mn

of handle.

similar reference characters designate cor-
responding parts throughout the several views
of the drawings, in whiel

1 represents the barrel of the hammer, to
the rear end of which is secured a handle-
piece 2, said barrel and handle-piece being
held together by any suitable means, as by the
shoul lmed collar 3, which engages the barrel
and 1s serew-threaded upon the lLuw y 4 of the
handle-piece. 1 have constructed this collar

and the associated part of the barrel as a

clamp to prevent 1t from being jarred loose:

while the hammer isin operation. This clamp
u}nmata 01 a Lapu ed houldel 36 on Lho b.-,u*-

It will be seen

tight on the handle the tapered parts actas ¢

we Ldtm preventing the collar from jarring
foose lwr the operation of the b .;11"1(:11(, The
yarrel is provided with a ecentral bore 5, within

which reciprocates the hammer- Jl%t(}n G, sald

piston i':u{*ing adapted to operate upon the ‘tool-

holder 7 in the Jm ward end of the barrel.

In the head-block of Lho handle-piece just
to the rear of the barrel I form a valve chest
01 dmm her o., wwlun which reciprocates a
double-piston valve 9, the

of ereater dl:lillb er th;m the lower piston 101'
a purpose hereinafter made to appear. The
stem connecting the pistons of the valve is
made hollow at 10 to form an air passage or
port, and the lower end of this hollow por-
tion communicates with the periphery of the
lower piston through ducts 11. The upper
end of the v Lhm-—-dmbt is closed by means of
a serew-threaded plug 12, the lower end of

transverse sectional view | which projects into the valve-chest and is

11]51{[6 o[ t,hu colLLI |
that when the collar 1s serewed

e upper piston being
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port 26 also communicates

—

2.

1f0rmed of two parts 13 and 14, said parts be-

ing of different diameters, the part 14 being
ada,pted to it into the hollow 10 in the mlve

That part of the valve-chamber immecdiately
below the plug 12 comprises an air-chamber

15, said chamber communicating through a

port 16 (shown in dotted lines in Fig. 3) with
a port 17 in the lower part of the barrel, said
latter port extending forwardly and commu-
nicating with the bore 5 of the barrel at 18,
which 1s just at the rear of the tool-holder.
In the upper part ot the barrel I provide a
series of ports 19, said ports communicating
with the bore of the barrel at a point 20 and
with a chamber 21 of the valve-chest. The
point 20 1s a slight distance to the rear of the
point 18 heretofore referred to, and the cham-
ber 21 is below the chamber 15 of the valve-
chest. Below the chamber 21 1s an exhaust-
port 22, said port leading through the side
of the handle-plece to the outside air. Be-
low the exhaust-port there is a chamber 23,
which communicates with ports 24 on theside
of the barrel, said ports opening into the bar-
rel at points 24 toward the front end of the
latter. Below the chamber 23 there is an in-
let-port 26, said portcommunicating with the
passage 27 for the compressed air or other
motive fluid, said motive fluid beingconduct-
ed to the hammer through any suitable pipe
which isattached to the handle-piece by means
of the screw-threaded thimble 28. Theinlet-
through the lower
part of the valve-chest with the admission-
port 29, which enters the bore 5 at its rear
end.

Inorder to control the admaission of the fluid
to the hammer, I provide a throttle-valve 30,
having a stem 31, which 1s mounted in the
head-block of the handle-piece and projects
inwardly therein, so as to be acted upon by
the trigoer 32, said trigger having a ring por-
tion 33 for the finger of the operator. By
orasping the handle and pulling back with the
finger on this ring portion the valve is de-
pressed and the motive fluid is admitted to the
hammer. Normally the valve is maintained
in a closed position by meansof a coiled spring
34. One end of said spring engages the head
of the throttle-valve, and the other end is en-
oaged by the thimble 28. By this construc-
tion the spring is easily inserted into and re-
moved from its port, and the thimble forms a
convenient means for adjusting the tension ot
said spring. The large size of said port, com-
pared with that of the spring, permits the

fluid to pass without obstruction to the main

valve.
For a purpose hereinafter made to appear
I provide an opening 35 between the bore 5
and the port 17’ the distance between the open-
ings 18 and 35 of this port being shightly
greater than the length of the hammer- piston.
In Fig. 7 1 have shown a modified form of

— e e ——

—_— a s mn—-
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hammer heretofore described. In thiscasel
make the rear or grip portion 38 of the han-
dle removable from the head-block 2" thereof,
the parts being suitably secured together, as
by bolts 39 extending therethrough. The
trigeer 32’ 1s pivoted to the main portion of
the handle and, like the trigger of the other

‘modifications, is entirely within the exterior

casing of the same, whereby it is protected
from being accidentally operated to turn on
or cut off the supply of pressure fluid at an
nopportune time. -

By making the rear or grip portion of the
handle 1emova,ble and by locating the pres-
sure-fluid connection,throttle- Valve and trig-
oer in the front or permanent portion or head-
block of said handle it follows that should
the orip become broken or otherwise injured
it may be readily replaced at a trifling ex-
nense and without interfering with the opera-
tion of the hammer other than to make the
necessary substitution.

The operation of the hammer may be stated
to be as follows: With the valve 9 1n the po-
sition shown in Fig. 1 and the throttle-valve
open the motive fluid passes through the
ports 26 and 29 to the rear end of the cylin-
der, and thusdrives the hammer-piston 6 for-
ward. During the travel of the hammer in
this direction the port 19 i1s 1n open commu-
nication with the exhaust-port 22, so that the
hammer meets with noappreciable resistance
from the air in front of 1t, the multiplicity of
the ports 19 affording a ready escape tor the
air. With the valve 9 in the position shown
in Fig. 1 the portion 14 of the plug 12 closes
the hollow 10 of the valve, and thus the ports
24 are closed by the lower piston of the valve.
After the hammer-piston passes tne point 20
the ports 19 are cut off and the motive fluid
is compressed in the forward end of the cyl-
inder and also in the ports 17 and 16 and in
the chamber 15 above the valve. After the
hammer-piston passes the opening 35 the live
air at the rear of the piston entersthrough this
opening intothe ports 17and 16 and bears upon
the upper end of the valve. At this time.,
therefore, the valve is subject at each of
ends to live-air pressure, and as the upper
end of thée valve is larger than the lower end
the valve will be shltted downwardly into the
position shown in Fig. 2. When in this po-
sition, the air enters through the ports 11, the
hollow 10, the valve-chamber 15, and the ports
16 and 17 to the front end of the barrel and
drives the hammer-piston rearwardly. With
the valve in the position shown in Fig. 2 the
ports 24 are in communication with the ex-
haust-port 22, so that the air escapes from the
rear of the hammer until the latter reaches the
opening 25, when the exhaust is cut off and
the air 1s compressed 4t the rear end of the
cylinder. Owing to the fact that the ports
16, 17, and 18 are able to carry a great deal

65 handle which I may use with either form of | more air than the ports 11 and the hollow 10
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in the valve, the pressure above the valve is

comparatively low, so that the pressure on
the lower end of the valve, caused by the re-
turn movement of the hammer-piston, 18 suf-
ficient to shift the valve back into the posi-
tion shown in Kig. 1.

In Kig. 6 I have shown my invention as ap-
nlied to a short-stroke power-hammer 1n
which the valve i1s operated in one direction
by a constant pressure of live air on one of
its pistons and 1n the other direction by the
air compressed in the forward end of the cyl-
inder, said airacting on the larger piston of the
valve and being assisted by live air adnaitted to
the rear of the hammer- -piston. In thisfigure
the port 17 communicates with the bore of
the hammer at the two points 18 and 35, the
latter point beine so located as to be at the
rear of the hammer-piston when 1t 1s 1n its
extreme forward position. The air 1s ex-
hausted from the front of the hammer-piston
throuegh a port 40 and also through ports
19, which communicate each at one of its
ends with the bore of the hammer at 20" and
at the other end with the chamber 21" in the
valve-chest, sald chamber being in communi-
cation with the exhaust-port 22" when the
valve 18 1n the position shown. This valve
44 also differs slightly from the valve 9, here-
tofore described, 1n that the hollow extends
straight through the valve from one end to
the other, the ports 11 belng omitted. With

the valve in the position shown the air will

35
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enter at the rear of the hammer-piston through
the port 29" and will drive the hammer-pis-
ton forward, the air in the meanwhile hold-
ing the valve 44 in its upper position. As
the hammer-pigton moves torwardly the air

escapes from the front of the same through-

the ports 40, 19, and 22 until the piston
passes the opening 207, at which time the alr
is confined and compressed 1n the front end
of the barrel and 1s caused to act
wardly through the port 17" upon the top of
the valve 44. Attu the hammer-piston passes
the opening 35" the live air acts backwardly
through the ports 17 on the top of the valve
and pushes it downwardly, thus opening the
hollow through the valve and permitting the
alr to enter through the opening 18 in the
front of the piston, thus driving the latter
rearwardly. When the hammer-piston passes
the exhaust 40, the pressure in the front of
the piston in the ports 17" and above the valve
drops and the pressure of the live alr on the
smaller piston of the valve is sufficient to lift
the latter again. Before the valve is thus
moved, however, the hammer-piston is moved
rearwardly, through 1ts own momentum, to a
point which depends upon the location of the
port 40, and sald port 1s so placed that the
hammer-piston will travel to substantially the
rear end of the barrel.

From the above description it will be seen

‘therein,

back-

‘therethrough

“admitted through the valve to the front of

hammer that 1g ver
valve being located
handle-piece directly
tributing-vaive 9. I wml it to be understood,
however, that my Invention 18 not limited to
the precise structure shown, as many details
may be varied without departing from the
spirit of my mvention. |

Having thus described my invention, what
I elaim as new, and desire to secure by Lem,u
Patent, 1s—

In a fluid-pressure power-hammer hav-
ing a cylinder and a reciprocating hammer
a valve, said valve controlling the
flow of motive luid 1nto the cylinder, a hol-
low or port extending through the valve, and
a port leading from the end of the valve to
the cylinder near its front end, the said hol-
low and port conducting the motive Huid to
the front of the lmunnu* -piston to move the
same rearwardly.

9. In a fluid-pressure power-hammer hav-
ing a cylinder and a reciprocating hammer
therein, a valve located at one end mounted
to reciprocate at substantially a right angle
to the direction of the motion of Lhe. himnnm
said valve controlling the flow of motive fuid
into the eylinder, a hollow or port extending
through the valve, and a port leading from
the end of the vm]m to the cylinder near its
front end, the said hollow and port concduct-
ing the motive fluid to the front of the ham-
mer- -piston to move the same rearwardly.

In a fluid-pressure power-hammer hav-
ing a cylinder and a reciprocating hammer
therein, a double-piston valve for controlling
the flow of the motive fluid to the cylinder,
one piston of the valve bemng of larger th.:mm,-
ter than the other, a port leadmn from the

large end of the valve to the (J'_Vlmdu. near 1ts
front end, whereby the air that 1s compressed
in the said front end is used to shift the valve
in one direction by pressure on the large pis-
ton, and the air compressed in the rear eml
of the cylinder is used to return the valve

its original position, and the port {htb11£1111{1
Lhmuoll the valve through which air1s: admit-
ted to the tront end of the cylinder to return
the hammer-piston.

J In A Hmd pl*ﬂ%ﬂl ¢ 1}0\%1‘ h;uumu hn?'-

y compact, the throttle-
in the head-block of the

themim a, V:‘;ﬂvewchesst,, 2, V! lee MOov! Lbl[‘ n hd]d
chest, a port through which air is admaitted to
said chest, said port being normally open to
the rear end of the cylinder, a hollow or port
extending through the valve, a port extend-
ing from the Vr,tlv‘e bo the cyviinder near its
front end and through which the air that is
compressed at the front end of the cylinder
is caused to act on the valve to shift the latter,
said valve, when shifted, having the port
brought into communication
live alr is
the

with the main 1 ﬂut--pm t so that the

65 that I have invented a fiuid-pressure power- | cylinder to return the piston.
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5. In a fluid-pressure power-hammer hav-
ing a cylinder and a reciprocating hammer
therein, a valve-chest, a plug for closing one
end of the chest, said plug having a portion
extending into the said chest, a valve recip-
rocating in said chest, said valve having a port
extending therethrough, said port being closed
by the said plue when the valve 1s in one of
its positions.

6. In a fluid-pressure power-hammer, the
combination of a cylinder, a handle-piece car-
ried by the rear end of said cylinder, said han-
dle-piece consisting of a head-block secured to
the cylinder and a lower orip portion, a main
distributing-valve in the head-block of the
handle, adjacent tosaid eylinder and mounted
to reciprocate transversely of the axis of said

793,876

cylinder, a throttle-valve in the head-block of

sald handle adjacent to said main valve, a

short port connecting said valves, an operat-

' ing-stem for said throttle-valve, a thimble for

pressure fluid threaded into said head-block
opposite the head of the throttle-valve, an en-
larged port connecting said thimble and the
head of said throttle- Valve and a spring hav-
ing one end 1n engagement with the head of
the throttle-valve and the other end engaged
by the thimble, substantially as Speczﬁed

In testimony Whereot I affix my signature in

the presence of two witnesses.
CARL R. GREEN

Withesses:
J. (. HaLg,
A. H. ZIMMERMANN.
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