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lever 33, the valve 73 will be moved axially to open the 
line 71 to the fluid passing through the inlet line 67. 
The valve structure as well as the associated passages 

between the valve and cylinder 4 is for the purpose of 
providing a constant reciprocating action of the piston 
15. Consequently, it is, necessary that the valve be ac 
tuated so as to provide relatively fast shifting action of 
the valve for purposes of obtaining a high rate of re 
ciprocation of the piston 15. Generally, therefore, it 
will be the object of the present valve system, now to be 
explained, to create the shifting action of the valve 59 in 
response to the reciprocating motion of the piston 15. In 
this manner each stroke of the piston will shift the valve 
and consequently each shifting action of the valve will 
cause reciprocation of the piston. 
A first pair of axially off-set fluid passages extends from 

the casing to the cylinder 14 and opens into the cylinder in: 
axial off-set relation. The pair of passages comprises a 
first, supply line or passage 80 and a first return passage 
81 which opens into the cylinder 14 for purposes, of sup 
plying and returning, fluid from the reduced section 54 
of the piston. A second pair of axially offset passage. 
leads from: the casing to the cylinder 14 and opens into 
the cylinder in axial off-set relation. The second pair of 
axially, off-set passages includes a second supply line, or 
passage 82, and a second return passage, 83 for supplying 
and returning fluid from the second reduced section 53 
of the piston. A third pair of fluid passages 84, 85 leads 
from opposite-ends of the casing 64 into opposite ends of 
the cylinder 14. The lines or passages 84, 85 open into 
the cylinder 14 adjacent the respective opposite piston 
ends. 51, 50 and normally are: closed by the respective 
piston ends. 51, 50 except at the extreme terminal ends. 
of the piston strokes. 
The shiftable valve spool 59 is composed of three large 

spool knobs 86, 87, 88 separated by a pair of recessed, 
portions. 89,90. The fluid inlet 71 opens into the open 
ing in the casing: formed by the recessed: portion 89 and 
the fluid return line 72 opens into the opening formed by 
the recessed portion 90 of the valve spool. 59. It will be. 
noted that the inlet passage. 71 opens into the casing: 
cylinder adjacent the reduced portion, 89 of the spool. 
valve: 59 and also the first and second supply passages 
80, 82 open into an area of the casing adjacent the re 
cessed portion 89. The discharge outlet 72, opens: into 
an area of the casing cylinder adjacent the recessed por 
tion 90 of the spool. 59 and the return line-81, 83 also 
opens into the casing cylinder adjacent to or approximate - 
the recessed portion 90 of the spool. 59. 

Referring specifically to FIGS. 4 and 5 for explanation. 
of the operation of the mechanism, FIG. 4 shows the 
mechanism in; a position in which the piston has just re 
versed its stroke; and is moving in the initial stages ofits. 
power stroke. The spool. 59 is positioned, so that the 
second fluid passage 82 is blocked off by the enlarged 
spool section 86 and fluid, from the inlet 71 is passed. 
adjacent the reduced section 89 of the spool into the first. 
fluid supply, passage.80 to be passed into the area adjacent 
the reduced, piston-section. 54. The first return passage. 
8t, is blocked by the enlarged spool, section 87, and the 
second return passage.83; opens into the spool cavity 
formed by the reduced section.90 and consequently fluid 
may pass-from a position in advance of the spindle section 
52, through the return passage 83 and into the outlet, line. 
72. Therefore; the:fluid passing through the pressure lines. 
71 and into the first supply passage 80 to be passed behind, 
the enlarged piston section 52...will cause the piston-15 to 
move in its power stroke to, the right, at: a high rate of 
speed until the striking, end 50. of the piston contacts the: 
anvil 35 which in turnistrikes the tool. 10. It will.be.noted 
in. FIG., 4 that the passages, 84 85 are, open, but upon, 
slight. movements of the piston. 15 to the: rigth: both 
passages. will be closed. Consequently the valve. 59 at 
the initial stages of the movement of the piston 15 to the 

75 right is locked-against movement. . 
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4. 
Referring now to FIG. 5, it will be noted that the anvil 

striking end 50 of the piston passes beyond the passage 85 
thereby opening the passage 85 to the fluid contained in 
the recessed portion 53 of the piston. At the same time 
the discharge or return passage. 83 is closed by the en 
larged central section. 52, of the piston. Likewise, the 
head end of the piston will move in advance of the con 
trol passage 84 at the opposite end of the cylinder. When 
the latter three stages occur, further advance of the piston 
15 will cause the fluid trapped in the area. adjacent the 
reduced portion 53 to pass through the control passage 85 
and to drive the spool. 59 to the left or from a position 
shown in FIG. 4 to a position shown in FIG. 5. Move 
ment of the spool valve 59 to a second position, as shown 
in FIG. 5, and as compared to its first position as shown. 
in FIG.4, will permit communication between the third 
inlet 71. and the second supply passage 82 while blocking. 
communication between the pressure inlet 71 and the 
first supply passage 80. Likewise, the return passage 81 
will be open to communicate with the discharge or re 
turn outlet 72 and the second discharge passage 83 will 
be blocked by the spool valve -59. Consequently there 
will be a pressure build up in the area to the right of the 
enlarged central section 52 of the piston which will drive. 
the piston in its return, stroke to the left or to the head. 
of the cylinder. This movement to the left will con 
tinue until the opposite piston ends 51, 50 uncovers their 
respective control passages 84, 85 and the large central 
portion 52, of the piston covers the return passage 81, or 
to a position shown in FIG. 4 at which time the fluid 
will be forced into the passage 84 by advance of the 
piston which will cause the spool valve 59 to move from 
the postion shown in FIG. 5 to that shown in FIG. 4. 
Therefore, it becomes apparent that there is continuous 
reciprocating action of the piston 15 so, long as the valve 
73 is retained open. 

It becomes apparent that there will be some fluid re 
tained in the casing at opposite ends of the spool valve 59. 
and in the passages 84, 85 and may leak or be discharged 
into opposite ends of the cylinder opening 14 in advance. 
of the piston ends.50,51. Due to the pressure created by 
the movement of the piston 15 the oil will become gen 
erally vaporized and will enter into the passage, or duct 
40 from one end through the check valve 43 and, at the 
other end through the opening 41. Upon the piston head 
50 moving. to the right the oil in advance of the piston 
head 50 will move into the passage 40 and into the area. 
of the cylinder opening 14 adjacent the piston head. 51. 
Consequently there, will be no appreciatable pressure. 
build up in advance of the piston, in the anvil-striking 
stroke. Upon the piston 15 moving to the left the fluid. 
or vapor in advance of the piston-head 51 will move into 
the passage. 40 and since it is blocked by the check valve 
43 from entering the opposite end of the cylinder open 
ing. 14 will pass, through the check valve 56 and into the 
cylinder 13 adjacent the piston head. 51 where: it will be 
discharged into the return: passage 81. Viewing FIG. 4 
it becomes. apparent that the opening in which the check. 
valve. 56. is... disposed is blocked from entering into the 
cylinder opening. 14, by the enlarged central portion of 
the piston 52 as the piston moves to its extremeterminal 
end in its movement to the left. At this point it becomes 
obvious that all outlets in advance of the piston head 51 
have been blocked and consequently the pressure created 
in the cylinder opening.14 in advance of the piston head 
51 acts as a cushion to the piston 15 in its return stroke. 
While only one-form of the invention has been shown 

it should be recognized that other forms and variations 
will occur to those skilled in the art without departing 
from the basic principles of the invention. Therefore 
while the invention was shown and described in detail for 
the purpose of clearly and concisely illustrating the prin 
ciples, there is no intention: to'limitor narrow the inven 
tion beyond the broad concepts set forth in the appended. 
claims. V- 
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... What is claimed is: 
1. A hydraulic impact tool comprising a main body 

having a shank support, a tool having a shank carried by 
said shank support, said body having a cylinder, an anvil 
alined with said support to strike the shank, a hammer in 
said cylinder for striking said anvil, a piston movable 
with said hammer, a spool valve casing having hydraulic 
pressure inlet and return ports, pressure and return pas 
sageways extending between the casing and cylinder 
adapted to be connected to said inlet and return ports re 
spectively during the actuation of said piston; spool-con 
trol fluid passageways communicating between opposite 
ends of the cylinder and opposite ends of the casing, a 
spool valve carried in said casing for directing liquid under 
pressure into one of said pressure passageways when said 
piston is in a raised position so that liquid under pres 
sure may enter said cylinder and drive said piston in a 
power stroke during which the return port is open to a 
return passageway to exhaust and return most of the liquid 
in advance of said hammer, said piston closing said return 
passageway near the end of the power stroke of said 
hammer to form a pressure build-up in advance of said 
piston and opening a spool control passageway in advance 
of the piston to effect shifting of the spool valve to effect 
opening of the return port to the other of the return pas 
sageways and the pressure port to the other of the pres 
sure passageways while closing the pressure passageway 
and the return passageway effecting the power stroke of the 
piston, the shifting of the spool valve thereby effecting re 
versal of movement of the piston to its non-power stroke, 
said piston advancing in its non-power stroke to close said 
other of the return passageways to effect a pressure build 
up in advance of the piston while opening the other of 
the spool-control fluid passageways to reverse shift the 
spool valve to the position effecting the power stroke of 
the piston, and a fluid duct communicating between oppo 
site ends of the cylinder and containing check valves 
therein for relieving pressure within the cylinder and in 
advance of the hammer during the latter's power stroke 
and retaining pressure within the cylinder in advance of 
the piston during the latter's non-power stroke. 

2. Ahydraulic impact tool comprising a main body hav 
ing a shank support, a tool having a shank carried by said 
shank support, said body having a cylinder, an anvil 
alined with said support to strike the shank, a hammer in 
said cylinder for striking said anvil, a piston movable with 
said hammer, a spool valve casing having hydraulic pres 
sure inlet and return ports, pressure and return passage 
ways extending between the casing and cylinder adapted 
to be connected to said inlet and return ports respectively 
during the actuation of said piston; including a first com 
bination of pressure and return passageways effective to 
move the piston in its power stroke toward the anvil and 
a second combination of pressure and return passageways 
effective to move the piston in its opposite non-power 
stroke; a pair of valve-control fluid passageways commu 
nicating between opposite ends of the cylinder and oppo 
site ends of the casing, a spool valve carried in said casing 
for directing liquid under pressure into and movable to 
one position to effect communication between the inlet 
and return ports and the first combination of pressure and 
return passageways so that liquid under pressure may enter 
said cylinder and drive said piston in a power stroke, said 
piston closing the return passageway near the end of the 
power stroke of said hammer to form a pressure build 
up in advance of said piston and opening a spool control 
passageway in advance of the piston to effect shifting of 
the spool valve to a second position to effect communica 
tion between the second combination of pressure and re 
turn passageways and the inlet and return ports, the 
shifting of the spool valve thereby effecting reversal of 
movement of the piston to its non-power stroke, said pis 
ton advancing in its non-power stroke to close said other 
of the return passageways to effect a pressure build-up 
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in advance of the piston in its return stroke. 

6 
in advance of the piston while opening the other of the 
spool-control fluid passageways to reverse shift the spool 
valve to said one position, and a fluid duct communicating 
between opposite ends of the cylinder and containing 
check valve means; therein for relieving pressure within 
the cylinder and in advance of the hammer during the 
latter's power stroke and retaining pressure within the 
cylinder in advance of the piston during the latter's non 
power stroke. - . - 

3. A hydraulic tool connprising: an impact tool having 
a shank portion; a main body defining a hydraulic cylin 
der and having one end thereof supporting the shank of 
the impact tool for axial movement; an anvil supported 
at the one end and alined with the shank for striking the 
latter; a piston having an anvil-striking end, an opposite 
end, and a central portion, Said ends and central portion 
being separated by first and second fluid-receiving reduced 
sections; a valve including a valve casing connected to the 
main body and having a valve bore, and an axially shift 
able spool valve member contained therein, said casing 
having a pressure inlet and outlet, a first pair of axially 
offset passages leading from said casing to said cylinder 
and opening into the cylinder in axial offset relation com 
prising a first Supply passage and a first return passage 
for supplying and returning fluid from said first reduced 
section of the piston, a second pair of axially offset pas 
Sages leading from said casing to said cylinder and open 
ing into the cylinder in axial offset relation including a 
second supply passage and a second return passage for 
supplying and returning fluid from said second reduced 
section of the piston, and a third pair of fluid passages 
leading from opposite ends of the casing to the cylinder 
and opening into the cylinder adjacent respectively the 
anvil-striking end and head end of the piston whereby said 
latter passages are normally blocked by said ends and are 
open to communication with the respective reduced sec 
tions of the piston at the terminal ends of the piston stroke 
to thereby effect axial shifting of the valve; said valve 
member having thereon a plurality of axially spaced pas 
sage-controlling portions and shiftable axially in the cas 
ing between a first position in which the first supply pas 
Sage and said second return passage are in communication 
with the fluid inlet and outlet respectively and said second 
Supply passage and said first return passage is blocked to 
thereby effect the anvil-striking stroke of the piston and a 
second position in which the second passage and said first 
return passage is in communication with the fluid inlet 
and outlet respectively and said first supply passage and 
said Second return passage is blocked to thereby effect 
the return stroke of the piston; a communicating duct be 
tween the anvil end and head end of the cylinder; and 
check valve means in the duct permitting flow of fluid in 
the duct during the anvil-striking stroke of the piston and 
preventing flow of fluid in the duct during the return 
Stroke of the piston to thereby effect a pressure build-up 

4. A hydraulic tool comprising: an impact tool hav 
ing a shank portion; a main body defining a hydraulic 
cylinder and having one end thereof supporting the shank 
of the impact tool for axial movement; an anvil sup 
ported at the one end and alined with the shank for 
striking the latter; a piston having an anvil-striking end, 
an opposite end, and a central portion, said ends and 
central portion being separated by first and second fluid 
receiving reduced sections; a valve including a valve cas 
ing connected to the main body and having a valve bore 
and an axially shiftable spool valve member contained 
therein, said casing having a pressure inlet and outlet, a 
first pair of axially offset passages leading from said cas 
ing to said cylinder and opening into the cylinder in 
axial offset relation comprising a first supply passage and 
a first return passage for supplying and returning fluid 
from said first reduced section of the piston, a second 
pair of axially offset passages leading from said casing 
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to said cylinder and opening into the cylinder in axial-off 
set relation, including a second supply passage and a sec 
ond return passage for supplying, and returning fluid from 
said second reduced section of the piston, and a third 
pair of fluid passages leading from opposite ends of the 
casing to the cylinder and opening into the cylinder ad 
jacent respectively the anvil-striking end and head end. 
of the piston. whereby said latter passages are normally: 
blocked by said ends and are open to communication 
with the respective reduced sections of the piston at the 
terminal ends of the piston stroke to thereby effect axial 
shifting of the valve; said valve member having thereon 
a plurality of axially spaced passage-controlling portions 
and shiftable axially in the casing between a first position 
in which the first supply passage and said second return 
passage are in communication with the fluid inlet and 
outlet respectively and said second supply passage and 
said first return passage is blocked to thereby effect the 
anvil-striking stroke of the piston and a second position 
in which the second passage and said first return passage 
is in communication with the fluid inlet. and outlet re 
spectively and said first supply passage and said: Second 
return passage is blocked to thereby effect the return 
stroke of the piston; a communication duct between the 
anvil end and head of the cylinder to relieve pressure 
build-up in advance of the piston. 

5. A hydraulic tool comprising: an impact. tool having 
ashank portion; a main body defining a hydraulic cylinder 
and having one end thereof supporting the shank of the 
impact tool for axial movement; an anvil supported at the 
one end, and alined with the shank for striking the latter; 
a piston having an anvil-striking end, an opposite end, 
and a central portion, said ends and central portion be 
ing separated by first and second fluid-receiving reduced 
sections; a valve. including a valve casing connected to 
the main body and having a valve bore and an axially 
shiftable spool valve member contained therein, said cas 
ing having a pressure inlet-passage; and outlet passage, a 
first pair of axially offset passages leading from said cas 
ing to said cylinder and opening into the cylinder in axial 
offset relation comprising a first supply, passage and a 
first return passage for supplying and returning fluid from 
said first reduced section of the piston, a second pair of 
axially, offset passages leading from said casing to said 
cylinder and opening into the cylinder in axial offset rela 
tion including a second supply passage and a second re 
turn passage for supplying, and returning fluid from said. 
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second reduced section of the piston, and a third pair of 
fluid passages leading from opposite ends of the casing to 
the cylinder and opening into the cylinder adjacent re 
spectively the anvil-striking end and head end of the piston 
whereby said latter passages are normally blocked by said 
ends and are open to communication with the respective 
reduced sections of the piston at the terminal ends of the 
piston stroke to thereby, effect axial shifting of the valve; 
said valve member having thereon a plurality of axially 
spaced passage-controlling portions and shiftable axially 
in the casing between a first position in which the first. 
supply passage" and said second returni. passage are in 
communication with the fluid inlet and otitlet respectively 
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and said second supply passage and said first return pas 
sage is blocked to thereby effect the anvil-striking stroke 
of the piston and a second position in which the second 
passage and said first return passage is in communication 
with the fluid inlet and outlet respectively and said first 
Supply passage and said second return passage is blocked 
to thereby effect the return stroke of the piston; communi 
cating. duct means between the anvil end of the cylinder 
and the outlet passage effective to relieve pressure build 
in advance of the piston in its anvil striking stroke. 

6. A hydraulic tool comprising: an impact tool having a 
shank portion; a main body defining a hydraulic cylinder 
and having one end thereof supporting the shank of the 
impact tool for axial movement; an anvil Supported at 
the one, end, and alined with the shank for striking the 
latter; a piston having an anvil-striking end, an opposite 
end, and a central portion, said ends and central portion 
being separated by first and second fluid-receiving reduced 
sections; a valve including a valve casing connected to 
the main body and having a valve bore and an axially 
shiftable spool valve member contained therein, said cas 
ing having a pressure inlet passage and outlet passage, a 
first pair of axially, offset passages leading from said cas 
ing to said cylinder and opening into the cylinder in axial 
offset relation comprising a first supply passage and a first 
return passage for supplying and returning fluid from said 
first reduced section of the piston, a second pair of axi 
ally offset passages leading from said casing to said cyl 
inder and opening into the cylinder in axial offset relation 
including a second supply passage and a second return 
passage for supplying and returning fluid from said sec 
ond reduced section of the piston, and a third pair of 
fluid passages leading from opposite ends of the casing 
to the cylinder and opening into the cylinder adjacent 
respectively the anvil-striking end and head end of the 
piston whereby said latter passages are normally blocked 
by said ends and are open to communication with the re 
spective reduced sections of the piston at the terminal ends 
of the piston-stroke to thereby effect axial shifting of the 
valve; and said valve member having thereon a plurality 
of axially spaced passage-controlling portions and shift 
able axially in the casing between a first position in which 
the first supply passage and said second return passage 
are in communication with the fluid inlet and outlet re 
spectively and said; secondi supply passage and said first 
return passage is blocked to thereby effect the anvil-strik 
ing stroke of the piston, and a second-position in which 
the second passage and said first return passage is in 
communication with the fluid inlet and outlet respectively 
and said first supply passage and said second return pas 
sage is blocked to thereby effect the return stroke of 
the piston. 
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