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This invention relates to impact or percussion 
tools and in particular to a tool of this type of 
utility in the drilling of earth bores for water, oil, 
gas, sulphur, and the like. ... -- 
It is known in the rotary method of drilling 

earth bores to supplement the cutting action of 
conventional types of earth boring bits with im 
pacts to facilitate the rate of disintegration of the 
bottom of the earth bore being formed. Theim 
pacts are usually effected by mechanisms actu 
ated by the flushing fluid pumped downwardly 
through the drill pipe to the bit where such fluid 
serves to keep the drill cool and free from cut 
tings, and to thereafter rise in the well bore about 
the device and the drill pipe and remove the cut tings from the bore. . . . 

In the past, springs have been used for effecting 
actuation of the valving mechanism whereby the 
flushing fluid is intermittently supplied to the 
hammer assembly so that energy is alternately 
imparted to and delivered by such assembly. In 
asmuch as devices of this type operate at hun 
dreds of cycles per minute, difficulty is encoun 
tered from breakage of the valve actuating 
springs and from variations in the constants of 
such springs during normal use of the device 
whereby efficiency of the device is greatly lim 
paired. It is therefore the primary object of the 
invention to provide an impact tool in which 
springs are eliminated from the valving mech 
anism. ". . . . . . . . . . . . . . .". ". . . . . . ' 

Another object is to provide an impact tool 
having a valving mechanism operable by hydrau 
lic pressure to produce desired valving action. 
Another object is to provide, in one form of 

the invention, a valving mechanism which in 
cludes a valve sleeve which is moved hydraulically 
to a retracted position for the succeeding stroke 
assoon as the valve has opened. 
A still further object is to provide a valving 

mechanism actuated to retracted position by the 
differential pressure between the interior and the 
exterior of the tool. 

Still another object is to provide an impact 
tool in which an annular piston and a valve sleeve 
cooperating therewith provide an extensible valve 
mechanism which presents a large area for the 
exertion of pressure to initially accelerate the 
hammer in a downward direction and also to de 
celerate the hammer as it moves to its terminal upward position preliminary to downward accel 
eration thereof on the succeeding stroke. 
Other objects and advantages of the invention will be more fully apparent from the following 

description, considered in connection with the accompanying drawings in which: 
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Fig. 1 is an elevational view of an impact tool 
embodying the invention, parts being shown in 
section to illustrate construction and operation of the device; 

Figs. 2, 3, 4, 5 and 6 are sectional views taken 
respectively on lines 2-2, 3-3, 4-4, 5-5 and 
6-6 of Fig. 1. 
Figure 7 is a partial view similar to that of 

Figure 1, showing the piston and valve sleeve in 
their lower positions. - - - - 

In the drawings an embodiment of the impact 
tool of the invention is shown generally at fat 
tached to the lower end of a drill stem 2, a bit 3 
being attached to the lower end of the tool. 
To facilitate assembly and maintenance of the 

tool the housing 4 is made up of sections 5 and 
6 interconnected by threads 7. The lower end of 
the housing includes a collar 8 to which is at 
tached a drive bushing 9 having an upwardly 
extendingshank which serves as an anvili to 
receive impacts from the hammer thereabove. 
As is well known in the art, a splined connection 
is provided between the bushing 9 and the lower 
end of the section 6 of the housing 4 so that 
axial but nonrotative movement may be had be 
tween the bit 3 and the tool F. It is to be under 
stood of course that the hammer and anvil 
may be integrated in which case the impacts are 
applied directly by the bit 3 to the formation be ing drilled. 
The valve mechanism is shown generally atti 

as comprising an annular piston 2 with -axial 
passage 3. This piston is mounted for limited 
reciprocation in the upper end of the housing 4. 
The stop f4 in the housing serves to terminate 
downward movement of the piston and an upper 
stop, such as the end of the pin 5 on the end of 
the drill stem 2-serves to determine the upper 
limit of travel of the piston. 
The lower end of the piston f2 is: reduced at 

16 to slidably and sealably fit within the valve 
sleeve 7 which in turn passes slidably and seal 
ably through the inwardly extending flange 3in 
the housing 4. Suitable-stop means, such as the 
rib 9 on the valve sleeve 7, is engageable with 
the flange 18 to terminate-downward movement 
of the valve sleeve relative to the housing 4. . It 
seems apparent that the valve-mechanism, just 
described, and its relationship with the housing 
4 provides a chamber 22 above the fiange i8 and 
about the valve sleeve f7, and such chamber is provided with passages 2 whereby fluid within 
the chamber is equalized with the pressure ex 

The hammer 25 is reciprocable within the sec s tion 6 of the housing 4-aid is guided-in its path 
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of travel by upper and lower axially extending 
fins 26 and 27 of which the latter form a shoul 
der for the compression spring 28 having its upper 
end engaging shoulder 29 on the hammer where 
by the hammer is constantly urged upwardly. 
Upward movement of the hammer under influ 
ence of the spring 28 moves the ball 30 into en 
gagement with the seat 3 at the lower end of 
the valve sleeve 7 and hence normally holds the 
valve in engagement with its seat and the valve 
mechanism in its uppermost position when the 
tool is not in operation. 
By way of further description of the inven 

10 

tion and explanation of the operation of the dis 
closed embodiment, it will be assumed that the 
parts are in the relative positions shown in Fig. 1 
of the drawings. The drill stem 2, the tool and 
the bit 3 will be rotated in the usual manner. 
During such rotation, flushing fluid is pumped 
downwardly through the drill stem 2 where it 
exerts a pressure upon the upper end of the piston 
2 and the ball valve 30, whereby the piston 2, 
the valve sleeve 7, the ball 30 and the hammer 25 
will be accelerated downwardly. When the pis 
ton 2 engages stops 4 travel of the piston is 
terminated but the continuing flow of fiuid to 
and through the passage 3 in the piston Will 
cause the valve sleeve to travel until the rib 9 
on the sleeve engages the flange 8 in the hous 
ing 4 whereupon travel of the sleeve is termi 
nated. During the continued travel of the sleeve, 
energy transmitted by the pumped fluid con 
tinues to accelerate the hammer 25. 

It is to be noted that the fluid pressure ini 
tiating the downward movement of the hanner 
is applied throughout an area equal to that of 
a circle having the outer diameter of the piston 
2. Thus the energy of the pressure fluid is effi 

ciently used to accelerate the hammer 25 which 
is further accelerated by the fluid entering the 
passage 3 after the piston has engaged the stop 
4. This action continues until the rib 9 on 
the valve sleeve 7 engages the flange 8 in the 
housing 4 at which time the hammer has attained 
its maximum velocity. 
At the instant the rib 9 of the valve sleeve T 

engages the flange 8 the ball valve 30 moves 
from its seat 31 and the fluid then flows unob 
structedly about the hammer, through the pas 
sage 20 in the drive bushing and thence through 
the fluid passages in the bit 3 to rise about the 
tool and drill stem as already explained. 

It is apparent that there is a drop in fluid 
pressure as the fluid passes downwardly to and 
through the bit 3. Hence, the fluid pressure 
within the tool is greater than the pressure on 
its exterior, a condition of importance in the 
operation of the tool. 
When the ball 30 leaves its seat, as illustrated 

in Fig. 7, the valve sleeve f l moves upwardly 
until it engages the nether side of the piston 2. 
This movement is brought about by the pressure 
within the tool upon an annular area of the 
sleeve having a cross Section indicated as A1. 
Such pressure is opposed by a pressure in the 
chamber 22 upon a like area on the upper end 
of the sleeve indicated as A2. Since the pressure 
within the tool is greater than that on its exte 
rior as already explained, the differential pres 
sure in an upward direction causes the valve 
sleeve to move upwardly. At the Same time the 
hammer 25 continues its downward travel and 
engages the shank or anvil 0 on the drive bush 
ing to impart energy by impact to the bit t 
supplement cutting action thereby. 
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4. 
The hammer then moves upwardly and the ball 

30 is again brought into engagement with its 
seat 3 on the valve sleeve 7. Pressure again 
builds up above the piston 2 and the ball 30 
and Such pressure decelerates the upward move 
ment of the hammer. The valve sleeve 7 and 
the piston 2 move upwardly with the hammer 
until its Velocity is reduced to zero whereupon 
the Succeeding stroke is initiated. 

Not only does the invention, described by refer 
ence to the embodiment shown in the drawings, 
obviate the use of Springs to obtain desired valv 
ing action but the structure is also such that 
pressure fluid is applied to a piston of large 
cross Section at those instants when a force of 
high magnitude is necessary to produce high ac 
celeration of the hammer at the beginning of its 
downward stroke and to produce high decelera 
tion of the hammer as it approaches the end 
of its upward stroke. 
The invention provides an impact tool capable 

of attaining the objects above set forth and also 
a tool having high operating efficiency with a 
minimum of maintenance. While the descrip 
tion is directed to a specific embodiment it is 
understood that the construction and combina 
tion of the Salient features of the invention may 
be altered without departing from the spirit of 
the invention. 
The invention claimed is: 
1. In a fluid actuated impact tool the com 

bination comprising, a housing having a passage 
therethrough, there being spaced inlet and outlet 
for the admission and exhaust of actuating fluid 
to and from the housing, a reciprocable hammer 
Within the housing intermediate the inlet and 
outlet, means for moving the hammer upwardly 
after an impact has been exerted thereby, a 
valve sleeve slidable axially of the housing and 
in Sealing engagement therewith, said sleeve be 
ing engageable with the hammer to close the 
paSSage through the sleeve so that fluid pumped 
into the housing above the sleeve forces the 
Sleeve and hammer downwardly, means for ter 
minating the downward movement of the sleeve, 
whereby the seal between the sleeve and hammer 
is broken, ineans including an annular piston 
having a portion fitting telescopically within the 
sleeve So that the upper surface of the sleeve is 
isolated from fluid pressure applied to the in 
terior of the sleeve, and additional means for 
Subjecting said upper surface to the fluid pres 
Sure exteriorly of the housing so that the valve 
sleeve moves upwardly under differential pres 
Sures exerted thereon after said seal is broken. 

2. In a fluid actuated impact tool the combina 
tion comprising, a housing having a passage 
therethrough, there being Spaced inlet and Outlet 
for the admission and exhaust of actuating fluid 
to and from the housing, a reciprocable hammer 
within the housing intermediate the inlet and 
outlet, means for moving the hammer upwardly 
after an impact has been exerted thereby, an 
annular piston mounted for reciprocation in the 
housing above the hammer, stop means in the 
housing for limiting the movement of said pis 
ton, within the housing, a valve sleeve telescop 
ically surrounding said piston and adapted to 
engage and form a seal with the hammer, where 
by the piston, sleeve and hammer move as a 
unit under preSSure of fluid entering the housing 
above the piston, means for terminating down 
Ward movement of said sleeve after predeter 
mined downward movement thereof relative to 
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the piston, and means for thereafter hydraulical 
ly lifting the sleeve relative to the piston. 

3. In a fluid actuated impact tool the combina 
tion comprising, a housing having a passage 
therethrough, there being spaced inlet and outlet 
for the admission and exhaust of actuating fluid 
to and from the housing, a reciprocable hammer 
Within the housing intermediate the inlet and 
outlet, means for moving the hammer upwardly 
after an impact has been exerted thereby, an 
annular piston mounted for reciprocation in the 
housing, a valve sleeve slidably and sealably sur 
rounding said piston and engageable with the 
hammer to close the passage through the hous 
ing, and a Seal between said sleeve and the hous 
ing below the piston, there being a passage be 
tWeen the interior and exterior of the housing 
above Said seal whereby the sleeve is subjected 
to the differential pressure between the interior 
and exterior of the housing and moves to an up 
Ward position. When the hammer moves from en 
gagement With the sleeve. 

4. In a fluid actuated impact tool, a tubular 
housing having spaced inlet and outlet for the 
admission and exhaust of the actuating fluid 
to and from the housing, an inwardly extending 
fiange in the housing and spaced from the upper 
end thereof to form upper and lower chambers 
in the housing a Valve sleeve slidable Within said 
flange, an annular piston reciprocable in the 
upper chamber and having telescopic relation 
With Said sleeve, whereby an annular chamber is 
formed about said sleeve, there being a port in 
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the housing between said annular chamber and 
the exterior of the housing, a hammer recip 
rocably mounted in the lower chamber, and 
means normally urging Said hammer in an up 
Ward direction to engage and form a seal with 
said sleeve to close the passage through the tool. 

5. In a fluid actuated inpact tool, a tubular 
housing having spaced inlet and outlet for the 
admission and exhaust of the actuating fluid to 
and from the housing, a valve assembly recip 
rocably mounted therein, and comprising, an 
annular piston and a valve sleeve mounted for 
telescopic in ovement, separate means for limit 
ing the downward travel of the piston and for 
thereafter terminating downward movement of 
the valve sleeve whereby the piston and sleeve 
are in extended position, a seal between the sleeve 
and housing whereby an annular chamber is 
formed about the valve assembly, there being a 
paSSage between said chamber and the exterior 
of the housing, a hammer reciprocably mounted 
in the housing below said valve assembly, a seat 
On Said sleeve engageable by said hammer to close 
the passage through the tool, and means nor 
mally urging the hanner in an upward direction 
to engage said seat. 
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