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My invention relates to impact tools, and 
particularly but not exclusively to manual 
ly supported impact tools of the hammer 
type. 
My invention, which has among its objects 

the provision of simplicity in construction 
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 
claimas. 

in the drawing:- 
Fig. 1 shows a longitudinal section of an 

embodiment of my invention applied to a 
I'livet breaker type of impact, tool; 

Figs. 2 and 3 are longitudinal sections of 
the real ward end of the machine corre 
sponding to Fig. 1 with the valve moved to 
different positions: 

Fig. 4 is a section on the line 4-4 of 
IPig. 1; 

Fig. 5 is an end elevation of the machine; 
Fig. 6 is a section on the line 6-6 of Fig. 

t; and 
Fig. 7 is a side elevation of the rearward 

end of the machine, parts shown in the Sec 
tion on the line 7-7 of Fig. 5; 

Figs. 8 and 9 are sections on the lines 8-8 
and 9–9 of Fig. 7. W 

Refering to the diraWing, 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 
sie ends. The Screw threads at the forward 
end of the cylinder carry the sleeve 3 Serv 
ing as a retainer for the working tool 5, 
Nihile the screw threads at the rearward end 
ai'ily the headblock 7, the latter having a 
bore 9 which coincides with the bore 11 of 
the tube. In the cylinder chamber provided 
by the bores 9 and 11 mount for reciproca 
tion the hammel piston 13, the latter being 
arranged to strike at the end of its forward 
stroke the reaward end of the shalk 14 of 
the working tool, which shank fits the bore 
it and is 'etained therein by the sleeve 3. 
For supporting the device the headblock 

is provided at its rear Ward end with a trans 
versed bore 15 which receives a hollow bar 

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 21 
through which extends the sleeve 23. The 
ends of the sleeve 23, are interiorly screw 
threaded, and receive the screw threaded 
ends of plugs 25 and 27. The plugs which 
thus Selve to close the ends of the sleeve 23 
are provided with hexagonal heads 29, cor 
ne's 31 of which Overlap the edges of the 
bol:e 21 and bear on the end surfaces of the 
headblock adjacent said edges, and thereby 
Serve to prevent movement of the sleeve 23 
in the bore 21. 
The interior of the sleeve 23 forms a valve 

chambel' in which reciprocates a piston valve 
- for controlling the operation of the hammer 
piston 13. This controlling valve comprises 
a forward head 33 and a real ward head 35, 
the heads being connected by the reduced di 
ameter portion 37 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 to the valve: con 
trolling member for actuating it. 

For actuating the controlling valve. I pro 
vide a controlling 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 on ears 45 projecting forwardly from 
the headblock. The ears 45 carry outwardly 
projecting trunnions 47, which enter suitable 
perforations in the handle lever and thus is 
foirmed the pivotal support. The end por 
tions of the bifurcation of the handle lever 
are connected to the end of the valve stem 
urennote fi'om the valve by means of a pin 49 
which extends through and projects from 
the valve stem, and is 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 al?n: air hose constituting a Source of mo 
tive fluid Supply. Connecting the opening 
51 with the interior of the valve chamber is 
a passage 53. Leading from the valve cham 
be at a point forwardly of the place of Com 
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munication of the passage 53 thereWith i? 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 chalmber at 
a point forward of the point of communica 
tion of the passage 55there with 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 Rosi 
tion of parts being closed by the head 35 
of the valve. In practice the valve is moved 
to the position shown by Fig. 1 to pel'mit 
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. ? : ' ' 
For returning the piston after the motive 

fluid which has driven the same for Wardly 
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 pa!'- 
tial vacuum in the rearwald 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 ino 
tive fluid supply. In the present embodi 
ment of my invention this connection is ex 
emplified by passages 59 which place the for 
waid end of the cylinder in communication 
with the atmosphere. 

In order to form the ejector's 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 froin 
the forward face of the plug rearwardly to 
a transverse passage 73 connected with the 
annular groove 69. The forward end of 
the plug is reduced to fit the Small diameter 
portion of the bore 63, the latter being en 
larged immediately adjacent the forward 
end of the plug to form a chamber 75. In 
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this manner the portion of the bo'e 63, for 
wardly of the annular groove 75, forms the 
combining tube of an ejectoi', 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 I 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 35 is provided with a recess 83 which, 
when the valve is moved to the position 
shown by Fig. 3, establishes communication 
between the passage 79 and the passage 53 
so as to supply motive fluid to the nozzles 
of the ejectors. 

For connecting the combining chambers 
75 of the ejectors to the cylinder I provide 
the bore 21 of the headblock, which bore 
receives the sleeve. 23 with a semi-annular 
groove 85 communicating with the passage 
55. Leading from the Semi-annual groove 
85 is a longitudinal groove 87 formed in 
the surface of the bore 23, the "earward 
end of the groove being placed into coin 
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 fluid 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 S9, the rea'- 
ward end of the valve chamber, and pas 
sages 91. 
To summarize the operations hereinbefore 

explained, 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 reduced diameter po'- 
tion 37 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 

70 

85 

90 

95 

00 

O 

25 

30 



O 

5 

25 

30 

35 

40 

45 

60 

1638,501 

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 atmosphelic 
pressure acting on the forward end of the 
piston to return the latter to its initial 
position. 

For improving the operation of the device 
I 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 passage 93 
to the chamber at the rear of the valve, 
which moves the valve to the position shown 
by Fig. 2, so as to cut of the inlet of air to . 

This the cylinder and open it to exhaust. 
of course also opens the Space at the real' of 
the valve to the atmosphere and exhausts 
the air previously admitted to said space. 

I have found that by making the valve 
move or teni to moye automatically from 
the position shown 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 from the fact 
that it eliminates the tendency of the ope!’- 
ator not to move the valve to return the 
piston until he is conscious of the blow. 
Specifically, I have found that when the 
valve is moved into the position shown by 
TFig. 1, the piston almost instantly strikes 
the too and if the valve is kept in this 
position long enough the cylinder fills up 
with air at high pressure and causes a violent 
recoil. With the present arrangement how 
ever the valve will be moved to exhaust the 
cylinder before the recoil can take place; 
and further, when the valve reaches the 
position shown by Fig. 2 the tendency of the 
operator is to keep, the valve in that posi 
tion for sufficient time to enable the cylinder 
to fully exhaust before the valve is moved 
to the position shrown by Fig. 3, which results 
in the piston being returned moie quickly. 
Although i have described for purposes of 

illustration. One specific embodiment of one 
type of my invention it is to be understood 
that I am not limited thereby to its par 
ticular mechanical details, but within the 
scope of ny invention wide deviations may 
be made therefrom without departing from 
the spirit of my invention. 

Claims: 
1. An impact tool having, in combination, 

a cylindel, a hammer piston, a too for actu 
ation by said hammer piston, means form 
ing an ejector, a Source of presSuure 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 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 datter to said end of Said i 
cylinder, Said valve mechanism also operative 
to effect by Said ports and passages exhaust 
of said pressure fluid admitted to said cylin 
der by passages independent of Said ejector. 

2. An impact tool having, 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 admission of 
pressure fluid from said source to an end 
of said cylinder and admission of pressure 
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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 passages 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 atmosphere. 

3. An impact tool having, in combination, 
a cylinder, a hammer piston, a tool for actu 
ation by Said hammer piston, means forma 
ing an ejector, a source " of pressure flui ! 
Supply, piston actuating means including a 
coordinated controlling valve mechanism 
and means forming ports and passages coin 
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 en! 
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 passages 
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 atmosphere independently of 
said ejector. 

4. An impact tool having, in combination, 
a cylinder, a hammer piston, a tool for ac 
tulation 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 controlled 
by said valve mechanism, said valve mecha 
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tive position to interrupt the connection be 
tween said source and said end of said cyl 
inder and to connect said end to the atmos 
phei.e. independently of Said, ejector, and 
when in still another relative position to 
cause said end of Said cylinder to be con 
nected to the atmosphere by way of said 
suction orifice and live pressure fluid to flow. 
through Said jest orifice. 

11. An impªct tool having, in combina 
tion, a c 
for actuation by said hammer piston, a 
Source of preissue fluid supply, a control 
and a suctio rifice; conduit means. con 
necting said Source of supply to Said valve, 
and connecting said valve to one end of said 
Cylinder, the atmosphere, and said jet and 
Suction Oificies; assages in said valve for 
cooperation with said conduit means; said 
cond it means and passages having cooper 
atting ports to cause said valve, when in one 
position to connect said source of supply to 
sai end of Sid cylindler, when in a second 
Osition to interrupt the connection between 

said soul','e' of supply and said end of said 
cylinder aid to connect said end to, the at 
mosphere, and wheil in a third position to 
connect said source of Supply to said jet 
o; ifice and said end of Said cylinder to said 
suction orificie While interrupting the con 
nection between. Sail source of supply, and 
said end of said cylinder. 

12. In a land held impact tool, the com 
hination with a cylinder and a hammer pis 
ton, of an ejector', a source of motive fluid 
stipply, ineans including a controlling valve 
and Orts and passages controlled thereby 
for alternataly admitting motive fluid from 
said source G. one end of said cylinder 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 fuid to said (ind of said cylinder to 
cause the piston to make its power stroke, 
a second position to effect interruption of 
said supply and connection of Said end of 
said cylinder to the atmosphere for exhaust 
ing the notive fluid admitted in the first 
position of said valve, and a third position 
to affect interiliption of said supply to said 
cylinder and interruption of that connection 
to the atmosphere effected in the second 
positioji, said valve in said third position 
also effecting connection of the ejector to the 
(orce of supply for creating a suction in 
said end of said 'ylinder for returning said 
piston. 

13. In a hand held inpact tool, a cylinder, 
in har Immorº písto ir said eylinder, an ejector, 
a source of motive fluid supply, means in 
cluding a controlling valve and ports and 
passages controlled hereby for alternately 
admitting motive fluid from said source to 
one end of Said cylinder and exhausting said 

cylinder, a hammer piston, a tool 

end and for creating suction in said 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 
tyli)icer, in One of its other positions caus 
trig said ports and passages to connect said 
source of motive fluid supply to said end 
of said cylinder for causing the piston to: 
(lake its power stroke, 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 cyl 
indeår to said ejector for subjecting said cyl 
indel' 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 an 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 
innission of motive fluid from said valve 
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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 Said valve connection of said last named 
opening to Said ejector and supply of motive 
fluid to said ejector. 

15. In a handi held impact tool, a, cylinder, 
a hammer piston therein, said cylinder hav. 
ing at Opposite ends fluid conducting pas 
sages for the fluid actuating said piston and 
being imperforate between its ends, means, 
including a Valve and ports and passages. 
controlled thereby, said valve being movable 
for effecting by said ports, and passages ad 
mission of motive fluid to one end of said cyl 
inder for causing said piston to make its 
power stroke and for then exhausting said 
end, and means including an 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 after ex 
hausting said end. . . . . . . . . . 

16. A hand held impact tool having, in 
combination, a cylinder, a piston, therein, 
means, including ports and passages and a 
manually operated distributing valve for 
controlling the motive fluid for actuating 
said piston, 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 directions, 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. 
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17. A hand held fluid actuated hammer 
1 having, in combination, a cylinder, a hain 
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 no 
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 hammel' 
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, illeans 
forming an ejector; said valve at One end 
of its travel causing said ports and pas 
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for causing a return of said piston. 
40 

sages to supply motive fluid from said 
source to said 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 

19. A hand held fluid actuated hammer 
having, in combination, a cylinder, a han 
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mer piston in said cylinder, a manually op 
erated controlling valve, a source of motive 
fluid supply, means forming ports and 
passages controlled by said valve for effect 
ing action of Said piston by motive fluid. 
from said source, said valve at one end of 
its travel causing 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 

1,633,501 . 

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. * 

60 

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 
falve and ports and passages controlled 
thereby for effecting actuation of Said pis 
tion, 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 cite 

65 

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 
end position. - 

21. A hand held fluid actuated hammer 
having, in combination, a cylinder, a. han 

toward said 
85. 

met piston, a source of motive fluid supply, 
an ejector, a manually operated valve hav 
ing two end positions and an intermediate 
position, a preSSui'e surface for Said valve, 
and polts and passages controlled by said 
valve, for causing said valve in one end po 
sition to supply the rearward end of said 
cylinder with motive fluid for driving said 
hammer forward and for causing said mo-'. 
tive fluid to act against said pressure surface 
of said valve for urging said valve toward 
its intermediate position, said valve when 
Inoved 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 connecting the suction orifice of 
said ejector to the rearward end of said cyl 
ide. . ... -- . . . . . 

in testimony whereof, I have signed my 
name to this specification. 

ERNEST H. SHAFF. 


