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IMPACT ‘TOOL.

- Application filed October 10, 1922. Serial No. 593,577.

My invention relates to impact tools, and
[})Mticularly but not exclusively to manual-
Ay supported: impact teols of the hammer
type.

My invention, which has among its objects
the provision ot simplicity in: constructlon
and efficiency in operation, will be best un-
derstood from- the following. description
when read in the light of the accompanying
drawing of one specific: embodiment of my
invention selected for- illustrative purposes,
while the scope of my invention will be more
particularly pointed out in the appended
elaims.

In the drawing:—

Fig. 1 shows a longitudinal section of an
embodiment of my invention applied to a
rivet breaker type of impact. tool; . .

Figs. 2 and 3 ave longitudinal sections of
the rearward end of the machine corre-
sponding to Fig. 1 with the:valve moved to
different poqmons

Fig. 4 is a section on the line 4—4 ot
Fig, 1;

Fig. 5 is

Hig. 6 1s
1; and: o

Fig. 7 is a side elevation: of the rearward

end of the machine, parts shown in: the sec-
tion on the line 7—T of Fig. 5;

figs. 8 and 9 are sections on the lines 8—8
and 9—9 of Fig. 7.

Referring to the drawing, which as here-

tofore indicated shows a specific embodi-
ment of one type of my invention, I have
provided a cylinder in the form of a tube 1
which is exteriorly screw threaded at oppo-
site ends,” The sczew threads at the forward
end of the cylinder: carry the sleeve 3 serv-
ing ag a retaiuer for- the working tool 5,
while the serew thead« at the vearward end
carvy the headbloek 7, the latter having a
boere: 9 Whmh coit 1(21des with the bore 11 of
the tube. In:the cylinder chamber provided
L) the boves 9 and-11 L mount for reciproca-
tion the hammen piston 13, the latter being
arranged: to stuko at the end: of'its forward
stroke the rearward end of the shank 14 of
the working tool, which shank fits the bore
11 and is retained therein by the sleeve 3.

Foy qn)pomlno the ‘device the headblock
is provided at its rearward.end with: a trans-
versed bore 15 which receives a hollow bar

an end elevation of thé machine;
a section on the line 6—6 of Fig.

17 the projecting ends of which form the

supporting handle for the machine.

At one side of the headblock is an enlarge-
ment 19 provided with a cylindrical bore 91
through which extends the sleeve 23. The
ends of the sleeve 23, are interiorly screw
threaded, . and receive the screw threaded
ends of pluos 95 and 27. The plugs which
thus serve to close the ends of the sleeve 23
are provided with hexagonal heads 29, cor-
ners 31 of which overhp the edges of the
bore 21 and bear cn the end surfaces of the
headblock adjacent said edges, and- thereby
serve: to' prevent movement of the: sleeve 23
in the bore 21.,

The 1nte.1101' of the sleeve 23 forms a valve
chamber in which reciprocates a piston valve

- for controiling the operation of the hammer

piston 13. This controlling valve comprises
a forward head 33 and a rearward head 35,
the heads being conneeted by the reduced: di-
ameter portion 87 of the valve. The valve
stém: 39 projecting through a suitable orifice
in the plug 25 serves as a convenient means
for connecting the valve tor the valve: con-
trolling member for actiiating it.

Tor actuating the controlhncr valve I pro-
vide a CODUOHIDO‘ member herein exempli-
fied by the handle lever 41, the latter having
a bifurcated portion 43 which straddles the

cylinder just forward of the headblock and
is pivotally supported at an intermediate po-

sition en ears 45 projecting forwardly from

the headblock.. The ears 45:carry outwardly
pr o;ectlno trunnions 47 which: enter suitable

perforations in the handle lever and thus is

formed: the pivotal support.  The end por-
tions of the bifurcation of the handle lever
ave connected to the endi of the valve stem
remote from the valve by means of a pin 49
which extends through and projects’ from
the valve stemr, and 1s received in perfora-
tions in the ends of the bifurcation. It will
be noted that by pivoting the handle lever
as described said lever is substantially bal-
anced in its effect on the valve.

At the rearward end of the headblock is
an opening 51 for receiving the connection
for am air hose constltutmtr a source of mo-
tive fluid supply.. Connectlntr the opening
51 with the interior of the valve chamber is
a passage53. Leading from the valve cham-
ber at a polut ionvardly of the:place of com-
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munication of the passage 53 therewith is a

second passage 55 which leads to the cylin-
der chamber at a point spaced from its ex-
treme rearward end. . A third passage 57
connects the interior of the valve chamber at
a point forward of the point of communica-
tion of the passage 55 therewith to the at-
mosphere.

With this arrangement of parts it will be
clear that with the valve in the position

shown by Fig. 1 motive fluid will be con-
“ducted from-the opening 51 to the rearward

end of the cylinder by way of the passage
53, the chamber formed by the reduced di-
ameter portion 37 of the valve, and the
passage 55, the passage 57 at this time being
closed by the head 33 of the valve; and,
further, that with the parts in the position
shown by Fig. 2, motive fluid will be con-
ducted from the rearward end of the cylin-
der to the atmosphere by way of the pas-
sage 55, the chamber accorded by the re-
duced diameter portion 37 of the valve, and
the passage 57, the passage 53 in this posi-
tion of parts being closed by the head 35
of the valve. In practice the valve is moved
to the position shown by Iig. 1 to permit
motive fluid to drive the piston forwardly
to strike the tool, and is moved to the po-
sition shown by Fig. 2 to exhaust such
motive fluid. o

For returning the piston after the motive
fluid which has driven the same forwardly
is  exhausted, I subject the rearward end
of the piston chamber to suction. To this
end I create a jet of motive fluid and cause
the suction induced thereby to create a par-
tial vacuum in the rearward end of the
cylinder. For giving effect to the partial
vacuum I connect the forward end of the
cylinder to any source of relatively low
pressure compared to the pressure of the mo-
tive fluid supply. In-the present embodi-
ment of my mvention this connection is ex-
emplified by passages 59 which place the for-
ward end of the cylinder in communication
with the atmosphere.

In order to form the ejectors heretofore
referred to I provide the opposite sides of
the headblock with enlargements 61, each
of which is provided with a longitudinal
bore 63, the forward end of which is flared
as at 65, while the rearward end is enlarged
and screw threaded for receiving the plug
67. The plug 67 is provided at an inter-
mediate portion with an annular groove 69,
and with an axially located passage 71, the
latter being of small bore and leading from
the forward face of the plug rearwardly to
a transverse passage 73 connected with the
annular groove 69. The forward end of
the plug 18 reduced to- fit the small diameter

portion of the bore 63, the latter being en-

Iarged immediately adjacent the forward
end of the plug to form a chamber 75. - In

1,683,501 °

this manner the portion of the bore 63, for-

wardly of the annular groove 75, forms the

combining tube -of an ejector, the annular
groove 75 the combining chamber of an
ejector, and the bore 71 of the plug the
nozzle of an ejector.

For supplying the nozzle of the ejector
with pressure fluid T provide a passage 77
formed on the outer surface of the sleeve
23 and opening into the valve chamber by
means of the radial passage 79 located just
rearwardly the point of communication of
the passage 53 of the valve chamber, while
adjacent the rearward end of the passage 77
the headblock is provided with a transvers
passage 81 which intersects the passage 77
and opens into the annular grooves 69 in the
plugs 67 of the ejectors. -Further the valve
head 85 is provided with a recess 83 which,
when the valve 1s moved to ‘the position
shown by Fig. 8, establishes communication
between the passage 79 and the passage-53
50 as to supply motive fluid to the nozzles
of the ejectors, B :

For connecting the combining chambers
75 of the ejectors to the cylinder T provide
the bove 21 of the headblock, which bore
receives the sleeve 23 with - a semi-annular
groove 85 communicating with the passage
55. Leading froin the semi-annular groove
85 1s a -longitudinal groove -87 formed in
the surface of the bore 23, the vearward
end of the groove being placed into com-
munication with the interior of the sleeve
23 by means of a-slot. 89. Leading from
the interior of the sleeve in the plane of
the slot 89 are transverse passages 91 which
open into the combining chambers 75. In
this manner it will be understood that with
the parts in the position shown by Fig. 3
not only will motive flnid be supplied to
the nozzles of the ejectors, but that in addi-
tion the rearward end of the cylinder will
be connected to the combining chambers 75
by means of the passage 55, the semi-annu-
lar groove 85, groove 87, slot. 89, the rear-
ward end of the valve chamber, and pas-
sages 91. ‘ ' '

To summarize the operations hereinbefore
expldained, it is pointed out that with the
valve in the position shown by Fig. 1 mo-
tive fluid is admitted to the interior of the
cylinder to drive the piston forwardly, the
exhaust from the cylinder at this time. be-
ing closed, and the ejectors being inopera-
tive. - After the blow is struck the valve is
moved to the position shown by Fig. 2 which
connects the interior of the cylinder with
the atmosphere by way of the passages 55,
the chamber about the reéduced diameter por-
tion 87 of the valve and . the passage 57
which exhausts the motive fluid which has
acted -to drive the piston forwardly. The
valve is now moved to its position shown
by Fig. 3 which interrupts the .connection
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between the rearward end of the cylinder

-and the atmosphere and connects the noz-
-zles of the ejectors to the motive fluid supply

and the interior of the cylinder to the com-
bining tubes of the ejectors. This creates
a partial vacuum in the rearward end of
the cylinder and causes the atmospheric
pressure acting on the forward end of the

Ppiston to retwrn the latter to its initial

position.

TFor i impro ving the oper ation of the device
T provide means for automatically moving
or tending to move the valve from the posi-

‘tion shown by Fig. 1 to that shown by Fig.

2. In the present form of my . device for
this purpose I form through the head 35
of the valve a passage 93 of small diameter.
With this construction, when the valve is
moved. into the position shown by Fig. 1,
motive fluid passes through the pass‘age 93
to the chamber. at the Keal of the valve,
-which moves the valve to he position shown

by Fig. 2, so as to cut off
the cyhndel and open it to exhaust.
of course-also opens the space at the rear of
the valve to- the atmosphere and exhausts
the air previously ‘Ldmlt'ed to said space.

I have found that by making the valve
move or tend to move automs: blLﬂhy from
the position chown by Fig. 1 to the position
shown by Fig. 2 that the recoil heretofore
incident to this type of machine is: practi-
cally eliminated. This follows fr om the fact
that it eliminates the tendency of the oper-
ator mot to move the valve to return the
piston until he is. conscious of the blow.
Specifically, I kave found that when the
valve is moved into the position shown by
Fig. 1, the piston almost instantly strikes
the tool and if the valve is kept in this
position long enough- the cylinder fills up
with air at h]nh pressure and causes a violent
recoil. Vith the present arrangement how-
ever the valve will be moved to exhaust the
cylinder beforc the recnil can take place;
and further, when the valve reaches the
position shown by Fig. 2 the tendency of the
opmatnr is to keep the valve in that posi-
tion for sufficient time to enable the cylinder

to fully exhaust befors the valve is moved
‘to the position skown by Fig. 3, which results

being returned mote qmckly

in the piston
have deser ibed for purposes of

Although I

illustration one specific embodiment of one

type of my invention it is to be understood
that T am net limited thereby to: its par-
ticular mechanical Jdetails, but within the
scope of niy invention wide deviations may
be made therefrom without departing from

‘the spirit of my invention.

Claims: ‘

1. An.impact tool having, in combination,
a cylinder, a hammer pwtom a tool for actu-
ation by said hammer piston, means form-
ing an ejector, a source of pressure fluid

the inlet of air to .
This

supply, ‘piston actuating 'means including a
coordinated: controlling wvalve mechanism

-and means forming ports and padssages con-

trolled by said valve mechanism, said valve
mechanism. operative for effecting by said

ports-and passages alternate admission of

pressure flnid from said source to an end
of said cylinder and admission of pressure

fluid from said source. to ‘said ejector with
connection -of the latter to said end of said 7

cylinder, said valve mechanism also operative
to effect by said ports and passages exhaust
of said pressure fluid admitted to said eylin-
der by passages independent-of said ejector.

2. An 1mp‘wt tool havmg, in combination,
a cylinder, a hammer piston, a tool for actu-
ation by said hammer piston, means form-
ing an ejector, a source of pressure fluid
supply, piston actuating means including a
coordinated controlling valve mechanism
and means forming ports and passages con-
trolled by said valve mechanism, said valve
mechanism operative for effecting by said
ports and passages alternate admlssmn of
pressure fluid from said source to. an end

a

70

80

00

of said cylinder and admission of pressure .

fluid from said source to-said ejector with
connection of the latter to said end of said
cylinder, said valve mechanism having a

“position in which said ports and parsages are

inoperative to admit pressure fluid to said
end of said cylinder and to said ejector, said
ports and passages when said valve is in

saidl position connecting said end of said

xyhnder to the atmosphere.

3. An impact tool having, in combination,
a cyhndm, a hammer pis ton a tool for actu-
ation by said hammer plqton, means form-
ing an ejector, a source -of pressure fluid

supply, piston actuating means including a
“coordinated -controlling

ralve mechanism
and means forming po1ts and passages con-
trolled by said valve mechanism, said valve

‘mechanism operative for eﬁ’ectmg by said

ports and passages alternate admission of
pressure fluid from said source to an end
of said cylinder and admission of pressure
fluid from, said source to said ejector with
connection of the latter to said end -of said
cylinder, said valve mechanism having =2
position in which said perts and pas‘ages

are inoperative to admit pressure fluid to
said end of said cylinder and to said ejector,
said ports and passages when said valve is
in said position connecting said end of said
cylinder-to the atmos phele independently of
zud ejector.

. 4. An impact tool having, in combination,
a cylinder, a hammer piston, a tool for ac-

tuation by said hammer piston, means form-

ing an ejector, a source of pressiire fluid
Cupp];, piston actuating means including a
coordinated controlling valve mechanism and
nmeans forming ports and passages controlled
by said valve mechanism, said valve mecha-
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nism operative for effecting by said ports

and passages alternate admission of pressuve

flnid from said source to an end of said cyl-
inder and admission of pressurve fluid from
said source to said cjector with connection
of the latter to said end of said cylinder,
said-valve mechanism also operalive to en-
force by said ports and passages exhaust of
the pressure fluid admitted to said end of
said cylinder before pressure fluid may be
admitted to said ejector.

5. .An impact tool having, in combination,
a eylinder, a hammer piston, a tool for ac-
tuation by said hammer piston, means form-
ing an ejector. o source of pressure fluid sup-
ply, piston actuating means including o co-
ordinated controlling valve mechrnism and
means forming ports and passages controlled
by said valve mechaniem, said volve mech-
anism operative for effecting by sald ports
and passages alternate admission ol pressure
finid from said source to an end of caid cyl-
inder and admission of preseuve fluid from

“said source to said ejector with connection of
the latter to said end of said cylinder, said -

valve mechanism also operative to. enforce
by said ports and passages exhaust of the
pressure fluid admitted to said end of
cylinder- before pressuve fluid may be ad-
mitted to said ejector and by passages inde-
pendent of said ejector. ‘

6. An impact tool having, in combination,
a cylinder, a hammer piston, a tool for ac-
tuation by said hammer piston, means {form-
ing an ejector, a source of pressure fluid
supply, piston actuating means including a
coordinated - controlling wvalve mechanism
and means forming ports and passages con-
trolled by said valve mechanism, said valve
mechanism operative for effecting by said
ports and passages alternate admission of
pressure fluid from said source to an end of
said cylinder and admission of pressure fluid
from said source to said ejector with connec-
tion of the latter to said end of said cylinder,
caid valve mechanism having operating po-
sitions for -successively eifecting by said
ports and passages the admission of pressure
fluid to said cylinder, then the exhaust of said
praessure fiuid, and finally admission of pres-
sure finid to said ejector and coniection of
said gjector to the end of caid cylinder.

7. A hand held impact tool having, in

satd

vy

combination, a cylinder, a hammer piston, a

tool for actuation by said hammer piston,
means forming an ejector, a source ol pres-
sure fluid supply, piston and ejector actua-
ting means including a coordinated control-
ling valve mechanism and means forming
ports and passages controlledt by said valve
mechanism, said valve mechanism having
two operating positions operative to effect
by said ports and passages alteinate admis-
ston of pressure fluid to an end of said eyi-
inder and operation of said ejector to effect

1,883,501

creation of a partial vacuum in said end of
said cylinder, and a third operating position
intermediate said two positions for connect-
ing said end of said cylinder to the atmos-

phere. -
8. A hand held impact tool having, in

combination, a- cylinder, a hammer piston, a
tool for actuation by said hammer biston,
means forming an ejector, a source of pres-
sure fluid supply, piston and ejector ac-
tuating means ncluding a coordinated con-
trolling valve mechanism and means form-
ing ports und passages controlled by said
valve mechanism, gaid valve mechanism hav-
ing two operating positions operative to
effcct by said ports and passages alternabe
admission of pressure fluid to an end of said
cvlinder and operation of said ejector to

offect creation of a partial vacuum in said-

end of said cylinder, and a third operating
position intermediate said two positions for
caneing cald ports and passages to connect
said end of said eylinder to the atmosphere
by passage: independent of said ejector.’
9. An impact tool having, in-combination,
a cylinder, a hammer piston, a tool for ac-
tuation by said hammer piston, an ejector
having means forming a jet orifice and a suc-
tion orifice, a source of pressure fluid sup-
ply; means forming passages for connecting
said soueee £6
said jet orifice, said-end of said cylinder to
said suction orifice and to the atmosphere,
and said suction orifice to the atmosphere;

~the last named means including a relatively

movable controlling valve and valve casing

“having formed therein cooperating ports for

causing said valve in onc position thereot

velative to said casing to connect said-source
of supply to said end of caid cylinder, when -

in another relative position to inteirupt the
connection between said source and sald end
of said cylinder and to connect said end to
the atmosphere, and.when in still. another
relative position to cause said end of said
cylinder to be connected to the atmosphere
by way of said suction orifice and live pres-
sure fluid to flow through said jet ovifice.

an end of said cylinder and to

70 .
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10. An impact tool having, in combina-

tion, a cylinder, a hammer piston, a tool
for actuation by said hammer Ppiston, an
ejector having means forming a jet orifice
and a suction orifice, a souvce of pressure
fluid supply; means forming passages for

connecting said source to an end of said cyl--

inder and to said jet orifice, said end of said
cylinder to said suction orifice and to the
atmosphere, and said suction orvifice to the
atinosphere; the last named means includ-
ing a relatively movable controlling valve
and valve casing having formed therein co-
operating ports for causing said valve in
one position thercof relative to said casing
to connect said source of supply to said
end of said cylinder, when in another rela-
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tive position to interrupt the connection: be-
tween: sald source and said end of said cyl-
inder and to connect said end. to- the atmos-
phere independently of caid ejector, and

when in still another rvelative position -te-

cause said end of said eylinder to. be con-

nected to- the atmospheie by way of said
suction 01’1ﬁce and hve pressure fluid to ﬂow
through said jet orifice.

11. An in npuet tool having
tion, a cylinder,
for actuation by said hamnler piston, a
source of pressure ﬂmd supply,. a control-
ling valve,
and a suction wrifice; conduit means. con-

;. in: combina-

necting said source of supply to said valve,
and connecting said valve to one end of said:
eylinder, the atmosphere, and said jet and.

suction orifices: passages in said valve for
cooperation with said conduit means; said:
conduit means and passages having cooper-
ating ports tu cause said valve.when in. one
position to connect sald source of supply to
said end of saud eylinder, wlien in. a second
position to mtemupt, the connectlon between
said source of supply and said end of said
qlmdor i to connect said end to, the at-
mosphere, and when in a third position to
“0n et said gomrce of supply to said jet
orvifice and said end of said cylinder to said
suction orifies while interrupting the con-

nection between sail source of supply: and:

atd end of said cylinder.

i_Q.. In a hand held impact tool,. ‘the com-
hination with a cyiinder and a. hammer pis-
ton,. of an ejector, s source of motive. fluid

supply, ineans Jnclmhng a controlling valve
and ports and passages controlled thereby
for al ternataly admitting motive fluid: from
said source {o.one end of said eylinder and
exhausting said end and for creating suc-

tion in said end by said ejector; said valve

having one position to effect supply of mo-
tive fluid to said end of said cylinder - to

cauge the Du\tun to make its power stroke,.

a second position to effect interruption of

“saick supply wnd connection of said end; of

said cylinder bo the atmosphere for exhaust-
ing the motive fluid admitted: in the first
position of said valve, and a third position

to effect interruption of said supply: to said.
I A

cylinder.and interruption ot that connection

to the atmosphere effected.in the second

position, said. valve in said third position
also effecting connection of the ejector to the
source of supply for creating a suction in
said end of said sylinder for returnlng said
piston.

13. Ta a hand hald impact tool, a cylinder,
n hemruey piston I said eylinder, an ejector,
a source of motive fluid supply, means in-
cluding a controlling valve and ports and

" passages controlled ihereby for alternately

admitting motive fluid from said source to
one end of said cylinder and exhausting said

a hammer piston, a tool

A1), ewctor having a jet orifice

S

end and for: creating: swction in: suid end by
said: ejector, said: valve: having an interme-
diate position. and: a; position on each. side
of said intermediate: position, said; valve in
its intermediate position: causing said ports
and: passages to. exhaust said: end of said
cylinder, in one of its other positions caus-
ing said ports and passages to: connect said
souree of motive thuid supply to said end

of said cylinder for- causing the piston to:

make its power: strole; and in the remain-
ing-of its other positions causing said ports
and passages to: connect said: source of mo-
tive fluid supply: and said end of said eyl-
inder to-said. ejector for subjecting said cyl-
inder to suction: for- returning said piston.

14. In.a hand held impact tool a.cylinder
having a hammer piston therein, a valve
cliamber,. said: cylinder having openings at
opposite ends. and being- imperforate be-
tween, said. openings;. one of said openings
leading to the: atmosphere and the: other to
said valve chamber, means. forming zn: ejec-

tor, a source of motive fluid: supply, a valve
in said valve chamber, means forming ports.

and: passages controlled by, said: Valve for
effecting in one position of said valve ad-
mission of motive fluid from said  valve

70

15

84

gy,

chamber to: said cylinder by way of the:

opening leading to said: chamber- from said
cylinder, in -another: position of said
valve connection: of- the last. named opening:
to the atmosphere; and in a third: position

of s‘lid valve connection: of said last named

opening to said: ejector and: qupply of motive
fluid to said ejector.
15.. In a hand held impact tool, a; r‘vbndel ;

» hammer piston therein, said cyhndel havs.

ing at opposite ends fluid conducting pas-
sages for the fluid actuating said plston and

bemo imperforate between. its ends, means-.
mcludln<r a- valve. and: ports. and passages.

controlled thereby, said walve being movable

for effecting by said: ports:and passages ad--

mission of moti,ve fluid to;one end of said cyl-

inder for causing said piston to make 1ts.

power stroke and. for then exhausting said
end, and means including am: ejector and
ports and passages controlled by said. valve
for subjecting said end to. suction when said
piston is to be returned to-said end aiter ex-
hausting said end.

16. A hand held impact tool havi ing, in.
comhination, a eylinder, a piston. therein,
means. including ports and passages and a
manually operated distributing- valve for
controlling the motive fluid for actuating
said plston, said valve having a neutral po-
sition in which the flow of motive fluid is
interrupted and a. position at each side of
said neutral position for causing flow of mo-
tive fluid for effecting movement of said pis-
ton in opposite du‘ectmns, and means form-
ing an expansible chamber device for mov-
ing said valve from one of the last named
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positions to said neutral position, said last
mentioned means comprising ports and pas-
sages controlled by said valve.

17. A hand held fluid actuated hammer

“having, in combination, a cylinder, a ham-

mer piston; and means for effecting actua-
tion of said piston in opposite directions in-
cluding a motive fluid supply connection, a
manually actuated valve, and motive fluid
conducting ports and passages controlled by
said valve; said valve at one end of its travel
rendering said means operative to admit mo-
tive fluid from said connection to said cyl-
inder to cause the stroke of said piston in
one direction, at an intermediate position
rendering said means operative to exhaust
the motive fluid admitted to said cylinder,
and at the opposite end of its travel ren-
dering said means operative to effect flow of
motive fluid from said connection for effect-
ing a return stroke of said piston.

18. A hand held fluid actuated hainmer
having, in combination, a cylinder, a ham-
mer piston, a tool operated upon by said
hammer piston, a source of motive fluid
supply, a manually actuated valve and ports
and passages controlled thereby, means
forming an ejector; said valve at one end
of its travel causing said ports and pas-
sages to supply motive fluid from said
source to sald cylinder for causing the
power stroke of said piston, at a position in-
termediate the ends of its travel causing
said ports and passages to exhaust said fluid
admitted to said cylinder, and at the oppo-
site end of its travel causing said ports and
passages to supply said ejector with motive
fluid for effecting suction in said cylinder
for causing a return of said piston: :

19. A hand held fluid actuated hammer
having, in combination, a cylinder, a ham-

“mer piston in said cylinder, a manuaily op-

erated controlling . valve, a source of motive

id su neans ming - s and
fluid - supply, means forming port 1
passages controlled by said valve for cffect-

ing action of said piston by motive finid.

from said source, said valve at one e¢nd of
its travel cansing said ports and passages to
admit motive fluid from said source to said
cylinder to effect the power stroke-of said
hammer piston; means including cooperat-
ing opposed pressure surfaces and conduit
means controlled by said valve for causing
fluid pressure to build up between said pres-
sure surfaces when said valve is at said end

1,683,501

of its travel for urging movement of said

valve from said end to a position interme-

diate the ends of its travel, said valve when -

in such intermediate position -exhausting

from said cylinder the fluid causing said
power stroke of the piston and exhausting
the fluid from between said pressure sur-
faces. S

20. A hand held fluid: actuated hammer
having, in combination, a cylinder, a ham-
mer piston in said cylinder, a source of mo-
tive “fluid supply; a manually controllec
ralve and ports and passages controlled

- thereby for effecting actuation of said pis-
ton, manually actuated means for moving

said valve, said valve having a position to
effect by said ports and passages exhaust of

the rearward end of said cylinder and hav-
-ing an end position to effect supply of said

rearward end with motive fluid from said
source, means including opposed pressure
surfaces and ports and passages controlled
by manual movement of said valve for cre-
ating when said valve is in said end posi-
tion a force urging movement of said valve

from said end position to its first named po-

sition, said means permitting unobstructed
manual movement of said valve toward said
end position. : I :
21. A bhand held fluid actuated: hammer
having, in combination, a cylinder, a ham-
mer piston, a source of motive fluid supply,
an ejector, a manually operated valve hav-
ing two end positions and an intermediate
position, a pressuie surface for said valve,
and ports and passages controlled by said
valve, for causing said valve in one end po-
sition to supply the rearward end of said

eylinder with motive fluid for driving said
hammer forward and for causing said mo- .4

tive fluid to act against said pressure surface
of said valve for urging said valve toward
its intermediate position, said valve when

moved to-its intermediate position exhaust-

ing the rearward end of said cylinder and
the motive fluid acting against said pressure
surface, said valve when moved- to its other

end position supplying motive fluid to said

ejector and’ conneeting the suction ovifice of
said ejector to the rearward end of said cyl-
inder. = c ' : : e

in testimony whereof; I have
name to this specification.

ERNEST H. SHAFF.
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