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1. 

This invention relates to a fluid actuated con 
trol apparatus, and more particularly but not 
by way of limitation to a fluid actuated motor 
plunger unit and the control valve mechanism 
therefor. 

It is an important object of this invention to 
provide a fluid actuated motor adapted to pro 
vide a positive working stroke for utilization in 
numerous types of reciprocating piston ap 
paratus. 
And still another object of this invention is 

to provide a hydraulic piston impact unit hav 
ing a pilot valve responsive to movement of the 
piston unit for controlling the position of a main 
valve which in turn controls the supply pressure 
fluid for actuating the piston unit. 
And still another object of this invention is 

to provide a hydraulic plunger unit having a 
valve control mechanism which includes a pilot 
valve controlling the position of the main valve 
wherein said pilot valve is always moved or 
pushed into or against a high pressure condi 
tion regardless of its direction of movement. 
And still another object of this invention is 

to provide a hydraulic plunger unit having an 
independent valve control mechanism regulat 
ing the stroke of the plunger so that on the 
working stroke of the plunger, the exhaust 
pressure is substantially eliminated thereby pro 
viding a more positive and efficient working 3 
stroke for the hydraulically actuated plunger 
unit. 
And still another object of this invention is 

to provide a hydraulic plunger unit where the 
input pressure is constantly maintained on one 
face of the plunger, and regulated or controlled 
pressure is directed to the opposite face of the 
plunger to cause a working stroke thereof. 
And still another object of this invention is 

to provide a hydraulic plunger unit having an 
independent valve control mechanism regulat 
ing the stroke of the plunger and which in 
cludes a pilot valve movable into a position to 
cause an exahust of the pressure fiuid actuat 
ing the plunger prior to the completion of the 
working stroke of the plunger. 
And still another object of this invention is 

to provide a fluid actuated piston unit incor 
porating a component valve mechanism there 
in, comprising a main and pilot valve assembly. i 
So arranged that the power fluid consumed on 
the piston back stroke transfers to the power 
stroke cavity of the piston cylinder without hin 
drance from exterior environment, thus allow ing the fluid power to implement the forward 
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stroke in an unrestricted thrust against the 
piston. 
And still another object of this invention is 

to provide a fluid actuated motor so devised 
that the piston moves through its forward or 
power stroke without spent or exhausting 
power fluid leaving the piston cylinder, and also 
wherein the combined fluid displacement of a 
complete piston cycle exhausts during the se 
quent reverse or back stroke thereof. 
An additional object of this invention is to 

provide a hydraulic piston body having two 
working faces of selective cross-sectional area, 
wherein the constantly maintained input pres 
Sure against one face is Sufficient to cause re 
verse or backward power movement of the pis 
ton body while effecting the manageable exhaust 
of fluid responsible for a previous piston cycle 
into an environment of variable pressure, and 
wherein the cross-sectional area of the second 
face may be proportionately small so that the 
power fluid implementing the reverse stroke 
constitutes the major portion of the fluid move 
ment toward the second face to effectively snub 
excessive forward piston speed. 
Other objects and advantages of the inven 

tion will be evident from the following detailed 
description read in conjunction with the accom 
panying drawings which illustrate my invention. 
In the drawings: 
Figure 1 is a vertically sectional view of the 

working parts of the invention, and showing one 
position of the valve control mechanism and the 
piston unit. 

Figure 2 is a vertically elevational view with 
certain parts in section disclosing the invention 
adapted for use with an impact punch. 

Figure 3 is a view similar to Figure 1 showing 
another position of the valve control mechanism 
and piston unit. 

Figure 4 is a similar view to Figure 1 and 
showing still another position of the working 
parts. 

Figure 5 is a vertically sectional view with 
certain parts in elevation showing the invention 
utilized in the oil well pump. 

Figure 6 is a schematic view of the valve and 
piston mechanism of the unit shown in ifigure 5. 

Referring to the drawings in detail, and more 
particularly Figures 1 and 2, the piston unit 
comprises an outer sectional housing generally 
indicated at 2, having an upper sleeve is and a 
lower sleeve 6. An adaptation of the valve and 
piston unit is disclosed in Figure 2, and relates 
to a road punch or horizontal digger generally 
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indicated at 3, and comprising an outer shell 5 
having a plurality of spaced brackets support 
ing the Outer housing 2 of the valve unit dis 
closed in Figure 1. It Will be understood that 
although the invention is preferably shown with 
a horizontal ditch cutter, that the application or 
utilization of the apparatus is not limited there 
to. The further adaptation of the piston and 
valve unit to the road punch 3 will be herein 
after Set forth. 

Referring to Figure 1 and the working parts 
of the plunger unit and its co-operating valve 
control mechanism, the upper cylinder A is pro 
Wided with an end plate 8 welded thereto at it. 
The end plate 8 is provided with a sleeve 2 ex 
tended therethrough by threading into an aper 
ture 4 in the plate 8. A pipe or sleeve 6 is 
welded at 8 to the upper face of the end plate 
8 and, in turn, is adapted to receive a supply 
pressure conduit 9 secured thereto. The upper 
end of the tube 2 receives a cap 20 threaded 
thereto. The upper housing 4 is secured by 
threading (not shown) at 2 to the lower housing 
6. The lower housing 6 receives angled spacer 
plate 22 Welded thereto and, in turn, having a 
pipe 23 of Smaller diameter Welded thereto. A 
nut 24 is threaded to the pipe 23 for holding 
packing 25 between the pipes 23 and 35 for a 
purpose as Will be hereinafter set forth. A ring 
26 is Welded to the inner periphery of the cylin 
der 6 for Supporting a plurality of packing rings 
2 for a purpose as will be hereinafter set forth. 
A piston generally indicated at 28 is disposed 

in the housing 2, and comprises an outer cylin 
der 29 and inner cylinder 30 Spaced therefrom, 
The cylinders 29 and 3) are secured together at 
their upper end by a spacer ring 3 welded there 
to, and at their lower end by a welded spacer 
ring 32. It will be noted that the outer cylin 
der 29 extends vertically only a portion of the 
length of the inner cylinder 30, particularly at 
the location of the spacer ring 32. However, the 
inner cylinder 30 extends below the spacer ring 
32 and outside of the housing cylinder 6. Leak 
age is prevented by the packing 25. It will be 
apparent that the retaining nut 28 and spacer 
22 holds the packing as well as the piston bear 
ing sleeve 33 in the space between the cylinder 33 
and the short cylinder 23. A ring 34, preferably 
of rubber or resilient material, is disposed im 
Imediately above the spacer 22 and within the 
housing cylinder 6. This circular ring acts as 
a bumper and particularly for the spacer ring 
32 as will be hereinafter set forth. 
At a point adjacent the spacer ring 32 the 

inner cylinder 3() is provided with a plate or 
baffle 35 welded to the inner periphery thereof. 
The plate 35 is provided with a central bore 
33 into which is threaded a tube 3 extending 
downwardly therefrom. A horizontal bore 38 
provides communication with an aperture 39 
in the cylinder 30 thereby providing communica 
tion. With the chamber 44 between cylinders 29 
and 36, and the aperture 36 in the plate 35. It 
Will also be apparent that the outer cylinder 
28 is provided with an orifice or aperture ? pro 
viding communication between the chamber 44 
and a chamber 4 between the cylinder 3e and 
the cylinder 6. The outer housing is provided 
With an aperture 42 adapted to communicate 
With an outlet aperture 43 in tube 6 by any 
Conventional conduit 43a (Fig. 2). The pis 
toia unit 28 is adapted to receive an internal 
valve unit generally indicated at 45. 
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a cylinder 47 secured thereto and extending up 
wardly therefrom to receive a threaded nut 48 
which, in turn, is threaded to a cylinder 49 ex 
tending upwardly into welded contact with an 
apertured plate 59 threaded to the piston cylin 
der 39. The housing 46 is provided With a cen 
trai bore 5 I having Vertically Spaced counter 
bores 52 and 54. An apertured valve seat 53 
is pressed into the bore 5. At a point adjacent 
to counterbore 54 the main bore 5 is provided 
with an apertured spacer ring 56 pressed therein. 
Immediately above the Spacer ring 56 is pro 
Vided a Second apertured valve seat 5 arranged 
in inverted position relative to the valve seat 
53 as will be hereinafter set forth. The spacer 
ring 5S is provided with transverse apertures 58 
in alignment with the counterbore 54. It will 
be noted that the upper valve seat 5 is pro 
vided with a central aperture 59 of variable di 
ameters, and is arranged in a substantially coin 
vex position. The lower valve seat 53 is pro 
vided with a central aperture 53d of variable 
diameters, but arranged in a concave position. A 
vertically disposed cylinder 60 is pressed in the 
bore 5, and is closed at its upper end with a 
plate 6 threaded thereinto. Encased in the 
cylinder 69 is the main valve generally indicated 
at 62. A vertical passageway 63 in the housing 
45 provides communication between the coun 
terbores 52 and 54. The counterbore 52 also 
connunicates With the chamber 64 provided be-, 
tween the cylinders 47 and 69. 
The valve 82 freely disposed in cylinder 6 com 

prises a cylinder or sleeve 62a having a central 
bore 65 extending longitudinally through a por 
tion thereof. The lowermost end of the valve 
&4 is provided with an aperture 66 into which 
is secured an extension valve 67 having an Outer 
periphery of varying diameters adapted to co 
operate with the apertured valve seats 53 and 51, 
as will be hereinafter set forth. The valve 6 
is provided with an axial bore 68. The aperture 
S6 communicates with drilled passageways 89 
in valve 62, which in turn communicate with the 
central bore 65. Furthermore, the Valve cylin 
der 62a is provided With drilled transverse eX 
haust passageways 10 providing communication 
between the bore 65 and the Space between 
the outer periphery of the valve sleeve 62a and 
the cylinder 69. 
A pilot valve is loosely disposed in the bore 

85 of the main valve 62 and comprises a sleeve 
2 loosely disposed on an inverted T-shaped rod 

73. The rod 73 is secured to a yoke connection 
74 disposed in the bore 65 above the valve sleeve 
2. The loose disposition of the sleeve 72 on 

the rod 73 is such to provide a passageway 75 
providing communication from the lower side 
of the valve sleeve 72 to the upper side thereof. 
The yoke 4 has a leg portion 76 extending verti 
cally upward through a bushing 77 provided in 
the apertured plate 6. The leg 76 is coupled 
by nut it a with a valve rod 78. The valve rod 78 
extends upwardly into the sleeve í 2 and through 
a bushing 9 moveable within the sleeve 2. The 
bushing also anchors one end of a helical Spring 
33 disposed in the sleeve 2 between the bushing 
9 and a lower bushing 79a disposed adjacent the 
apertured lower end 8 thereof. The end 8i of 
the sleeve 2 is apertured to permit extension 
of the shaft or valve rod 78 therethrough into 
the connection with the nut 7d. The upper end 
of the shaft 78 receives a nut 82 for a purpose 
as Will be hereinafter Set forth. The inner pe 

The valve unit comprises a housing 46 having 75 riphery of the sleeve 2 is provided with in 
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wardly projecting shoulders 83 which limit the 
upper travel of the bushing 79. 

Operation 

When, it is desired to actuate the piston unit 5 
28 to do work in conjunction with an auxiliary 
member Such as a lifting jack, pump, plunger, 
ram, or the like as will be hereinafter set forth, 
then constantly maintained fluid pressure from 
a Surce of Supply (inot shown) and in communi 
cation with tubing 9 is directed through out 
let 43 and into the inlet 42 to be placed in coin 
Inunication with the orifice 40, passageway. 38, 
and aperture 36 of the plate 35. Although not 
shown, the lower extending tube 37 is plugged 
Off at its lowermost end to prevent dissipation 
of the supply pressure fluid. The supply pres 
Sure fluid at orifice. 40 is directed into communi 
cation with the lowermost face of the valve 6 
shown in its uppermost position in Figure 1. It 
Will be apparent that in this position of the 
Wave” 67, the Supply fluid is in communication 
with the passageway 58 of the spacer 56, and the 
counterbore 54 of the valve housing 46, and is 
thus directed into the vertical passageway 63 
which Communicates with the chamber 84 and. 
in turn is in communication with a chamber 36 
above the plate 59. The Supply pressure fluid 
discharges through cylinder 49 above the aper 
tured plate 50. of the piston unit 28, and thus 
exerts its pressure against the piston plate 5 
to cause movement of the piston 28 away from 
the end plate, 8, of the housing A. It will be 
apparent... that the supply pressure fluid acting 
against the piston plate 59 will cause nove 
ment of the piston. 28 in a downward direction 
due to the effective area of the piston, cylinder 
30 times the pressure exerted, since supply pres 
Sure fluid is also present in the chamber 4 A. 
Movement. of the piston unit 28. noves the 

valve rod 8 to bring the nut 82.in contact, with 
the bushing 9 in order to place the helical spring 
80. under compression. During this movement 
of the valve rod i8, the high fluid pressure in 
the cylinders. 2 and 39 exerts pressure against 
the nut. 7 a. and the cross-sectional area of rod 
76 to prevent, the valve. 73 from moving up 
ward during the initial downward movement of 
the piston unit 28. However, continued pres 
Sure-contact of the nut, 82, and bushing 29 against, 
the Spring 80 undel', compression will. increases 
the tension of the Spring to such an extent. ii. 
Overconnes- the fuid pressure...in cylinders 2 and: 
49, thereby moving the shaft. 58, and the tep; 
of the yoke 4 upward into contact with the: 
lower face of the plate:Sf. Continued downward; 
movement of the piston-tos the end of its:stroke 
does not change: the relative: position. of the: 
valve sleeve 12 and yoke i4; as: will be: herein 
after set forth. The-pilot valve 2 in its original: 60: 
down.. positions shown in. Figure 1: closes off the: 
upper portion of the bore: 65; from the input. of 
the supply. pressure: fluid by blocking the pass 
SageWayS. 69, communicating therewith. Hgy. 

upward, it will open, passageways: 69: to bore. S5 
and close: off the exhaust, passageways: 9 fron. 
the bore 65. (Fig. 3). These exhaust: passageways: 
are in: Communication with the space, or cham. 
ber i? communicating with an exhaust. port: 87: 705 
in: valve; housing 66- and an. Sxhaust port. 83 in 
baffle-plate 35. With the exhaust passageways 70. 
closed off by the upward: movement of valve, 2. 
(Fig. 3), the: input pressure: is then permitted 
to-flow, through: the bore 68 of valve. 67, and into, 75. 
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the:pa:SSageways: 69; and T5 tota, point above: the 
upper face: Or topmost portion of the main valve: 
62. 
The presences of the supply pressure fluid act 

ing against the top face of the valve 62 will 
CauSe movement of the valve 62 downward in 
the cylinder 60, thereby moving the extension 
valve 67 away from the top valve seat 57 into 
contact. With the lower valve: seat. 53. It will be 
apparent that the area of the valve: 62 is greater 
in diameter than that of valve 67 to permit the 
downward movement, and change, the seating po 
Sition of the valve 6. Furthermore the valve 
62 is provided with circular packing rings: 89 (Fig. 
3) On its outer periphery to prevent leakage of 
the Supply pressure fluid in the downward move 
ment Of the Walwe - 62: 
This new position of the valve 67 precludes 

input pressure from orifice or port 58 and permits 
an exhaust of the Supply pressure fluid acting 
against the top of the piston unit 28. The moti 
Vating pressure in the chambers 86, passage 
ways 64 and 63 is allowed to exhaust between 
the intermediate portion 99 (Fig. 3) of the valve 
67 and the apertures 53 and thereby flow to the 
exhaust ports 8 and 88, and hence to atmosphere 
(not shown). Similarly, any supply pressure fluid 
flowing into port 68 enters passageways 69 and 
15 to maintain the pressure on top of the main 
valve. 62. In this position the piston 28 has been 
moved through its complete stroke against the 
rubber bumpers 34. As soon as the exhaust pres 
sure at the top of the piston unit 28 is depleted, 
the constantly maintained supply pressure in 
chamber 4 will exert itself against the under 
Cut Surface 9 of the piston spacer 32. The 
larger diameter of the spacer 32 relative to piston 
cylinder 3 will cause upward movement of the 

The upward 
movement, of the piston moves the complete main 
valve housing 46, waive unit 62, valve rod 73, 
and coupling member or nut. 77 into contact, 
with the lower face a of the sleeve. 2. 
The upstroke of the piston unit 28 is influenced 

by the Supply pressure fluid acting against the 
undercut surface and it will also be apparent 
that the supply pressure fluidis present in chain 
ber 96 and influences the cross-sectional area, 
of valve rod 76 to maintain a simultaneous up 
Ward movement of the valve 2 and its rod 73 
With that of the piston unit. 28. This movement 
Will. Continue until the top. of the coupling nut 

a. contacts. the bushing 9a acting as a lower 
anchor for the Spring 8... encased in sleeve. 2. 
During the upward movement of the piston 28 
and the valve.72, the nut.82 is moved away from 
engagement. with the spring 8. to relieve the 
compression, thereof. Engagement of nut a 
With the bushing, 79.a. again places the spring 85 
under compression in a reverse, manner to Sich 
an extent that the tension exerted by the spring 
86 Will overcome the high pressure in chamber 
96, and cause novement of the pilot, valve 2 
downward against the high pressure in chamber 

ever, When the pilot valve sleeve 12. is: movedt 65.96 (Fig. 4). This pushing or moving of the pilot 
valve 2, will close off chamber 96 to supply pres 
Sure. fluid. and uncover the exhaust ports T 9 to 
relieve the pressure condition against the top 
of the main valve unit 82 through the exhaust, 
passageways, 8 and 88. As soon as the pressure 
on top of main valve: 62 is sufficiently depleted, 
the Supply pressure fluid in communication with 
the valve 6 will cause movement of the valve 
unit. 52 upwardly to uncover the port 58 for dis 
charging Supply pressure fluid to the chamber 
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86 above the piston unit 28 and thus repeating 
the working stroke of the piston unit 28. 

It will be apparent that the spring functions 
to cause movement of the pilot valve before the 
piston unit 28 completes its full working stroke, 
however the momentum of the piston actuated by 
the supply pressure fluid will permit the piston. 
to move through a complete working stroke into 
contact with the rubber bumper 34 as will be 
hereinafter set forth. 
From the foregoing it will be apparent that the 

pilot waive 2 is caused to be moved by a motiva 
tion of the main piston which motivation is con 
trolled by the pilot valve determining the posi 
tion of the main valve 82 which controls the Sup 
ply pressure fluid. 
Movement of the piston unit 23 moves the pilot 

valve 2, movement of the pilot waive 2 controls 
the position of the main valve 62, and the posi 
tion of the main valve 62 controls the supply 
pressure fluid for moving the piston 28 in one 
of two directions. 

It will also be apparent that the pilot, valve rod 
is always moving into or pushed into or against 
a high pressure area, regardless of the direction 
of movement of the piston unit 28, and conse 
quently away from a low pressure area. Further 

Ore, the pilot Val'Ve 2 is always noved in a 
direction opposite the next desired movement, of 
the main valve 62. The particular operation of 
the pilot valve is such that the piston unit, 23. 
is provided with a reciprocating stroke without 
i'egard to the velocity of the stroke, rhyth;in 
or nonentum. The positive action of the pilot 
valve is such that it does not have any Ori-center 
position and its movement is highly sensitive to 
ashy changes in pressure conditions on eitiner side 
of the piston unit causing movement thereof. 
The application of the valve and piston unit 

With a road punch or inpact tool (Fig. 2) uti 
lizes a 'an, such as an extension pipe 92 coupled 
to the piston cylinder 3 by any conventional 
couipling means 98. A circular cutter head S3 is 
Secured to the end of the ram 37 by cross bars 
: 83 secured to a nut . . . Clamp members 2 
co-operate with the brackets for Itaintaining 
te otsing unit 2 in the cylindrical sleeve º. 

It will be appareint that the piston unit 28 dis 
ci?sed in Figures i, 3 and 4 in a thovenent toward 
the ring is causes a power stroke of the ran 35, 
and its comple:nnentary cutter 99. Further note, 
the waive unit, 32 and pilot valve 2 control the 
supply pressure fluid to permit a reversal of the 
giston, it 23 to move the ran 9; and cutter 
89 in a direction toward the ring 33, where again. 
the pistol unit 28 is in position to provide a, 
working stroke to the cutter 95. The horizontal 
"aad punch is particularly adapted as auxiliary 
aparatliS utilized in the laying of pipe line across 
the country. Many difficulties have been experi 
enced in providing a, ditch for the pipe under 
Ileath, paved road Ways, Strealins, canals and the 
like. The road punch may be placed conternii 
2iclls With the pipe line ditch and actuated to 
drill or bore an aperture under a roadway neces 
S3ry to lay a pipe line therethrough. The nove 
Irent of the shell 5 longitudinally in the boring 
operation is controlled by any conventional raecii 
ainiSI) (not shown). It will be apparent that, the 
cuttings from the circuiar cutter 99 are pushed 
Ol' iroved into the interior of the cylindricai Shell 
5 during the operation of the ran 9. As the sileii 

is filed with the earth cuttings, the apparatus 
is removed and dumped, where it is again dis 
posed in the bore to continue the cutting or coi'- 
ing operation, 
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The action of the spring to move the pilot valve 

and cause a movement of the main valve 62 prior 
to the completion of the stroke of the piston unit 
is particularly advantageous in the road punch, 
shown in Figure 2, particularly where the boring 
operation is only through dirt and the like. The 
momentum of the piston is such to move it 
through its complete stroke after reversal of the 
valve 2, in boring through the earth, and thus 
provide an additional boring action for the pis 
ton. However where the cutter is contacting 
shale, hard rock and other material difficult to 
penetrate, the additional boring action by the 
nonentum of the piston is not present, and the 
action of the spring changing the position of the 
pilot valve will provide an immediate retrograde 
action of the piston unit 28 in order to provide 
successive impact strokes against the hard shale 
Or the like. 

Figures 5 and 6 disclose a modified adaptation 
of the valve and piston unit shown in the pre 
ferred embodiment, as a vertical reciprocating. 
unit for use in a botton hole oil well pairap. The 
in echanism in this adaptation is shown disclosed 
in a tubing string 3 disposed in spaced rela 
tion to the well casing í fá. The tubing string 
is provided with inwardly projecting shoulders 
i5 for Supporting the pump housing generally 
indicated at 36. The lower end of the string 3 
is of reduced diameter as at 97 for receiving 
the lower end 8 of the unit is, supported 
thereign by packing cups. 9. A plurality of cir 
Cumferentially spaced inlet apertures í ít) are pro 
vided in the reduced portion (7. The pump 
illnit 6 connects with a string of macaroni tub 
ing extending from the well surface for sup 
plying the motive pressure fluid from a source 
(not shown) as will be hereinafter set forth. The 
Valve and piston mechanism of the preferred en 
bodiment is utilized as the bottcin hole putap 
í 66, however the structure is arranged as shown 
in the Schematic drawing of Figure 6. In this 
adaptation the main valve 32 of the preferred 
embodiment is shown disposed in an inverted 
position relative to Fig. 1 with the extension 
valve 8 and pilot valve 72 likewise inverted. The 
piston unit 23 of the preferred embodiment has 
been modified and is disposed in the lower hous 
ing portions 2 and 3 of the punp unit 36. 

Referring to the Figure 6, the modified piston 
unit 4 comprises a cylindrical piston 5 hav 
ing an enlarged head or flange fiG at one end, 
and a similar enlarged head 7 at the opposite 
end. The piston heads is and are provided 
With packing rings 8. The valve rod 78 of the 
preferred embodiment extends through an aper 
turel i 9 of the upper flange i 16. The lower pis 
ton head has an aperture 2 G. A ball valve 
20a is disposed above the aperture 9 acting as 
the valve seat. A port 2 is provided in the head 

for a purpose as will be hereinafter set forth. 
In the schematic showing of Figure 6 the Supply 
preSSure fluid from the tubing is directed 
through a passageway 22 in-housing 86 to a 
chamber 23 beneath the underface of the Upper 
piston flange if 6. 
In the position shown in Figure 6, the piston 

has completed its working stroke, and has started 
the upward or exhaust stroke. The Supply pres 
Sure fluid in chamber 23 will react against the 
difference in cross-sectional area between the 
packing ring 18 and the packing gland 24 to 
cause upward movement of piston unit 4 as ex 
halust Supply fluid leaves chamber 86, which si 
multaneously moves lower piston head up 
Ward to displace any well fluid present in a chan 

  



9. 
ber 25 into a displacement or reservoir chamber 
26. The up-stroke of the piston 20 will relieve 
the pressure against the standing valve 27, so 
that the sand pressure will move valve 27 away 
from the seat. 28 and permit discharge of pro 
duction fluid into the lower chamber 29. The 
upward movement of the piston-unit 4 moves 
the head 6 into engagement with the coupling 
nut 77a connected with the valve 72 to cause 
movement of the nut al. in the same direction 
thereof with a simultaneous. movement of the 
valve 72 to close off the passageways 69 and the 
chamber 96 from Supply, pressure fluid, and un 
cover the exhaust passageways 70 in communica 
tion with the exhaust: passageways 87 and 88, 
thereby relieving: the pressure in chamber 3 on 
one side of the main valve 62. This position of 
valve 2. directs the supply, pressure fluid in pas 
sageways 3 against the valve 67 to move the 
valve 67, and the connecting main valve 62 in a 
direction toward the piston unit; 4, thereby 
Opening theº inlet port 5i?º; and passageway · 64. to 
Supply pressure fluid. 
Supply pressure fluid is then directed into the 

chamber 86 to infiuence one-face of piston flange 
6 and cause movement of the piston f 5 in a 

direction towards, the standing Valve 27 in a 
Working stroke. The downward or Working stroke 
of the piston unit 4 displaces: production fluid 
that may be present in chamber 29 through the 
valve 20, orifice f2l, and into the chamber 25, 
which fluid is partially displaced on the down 
ward movement of the piston 5. 
Continued downward movement of the piston 

unit 4 will engage flange f6 with the nut 82 
to positively move the valve 72 simultaneously 
therewith. Downward movement of the valve 2 
with block-off exhaust ports to and permit flow of 
Supply pressure fluid through passageways 68 and 
passageway 75 into the chamber 30. As soon as 
the supply pressure in chamber 30 is increased, 
it Will move the main valve unit 62, and extension 
Valve 67 into a seating position as shown in Fig 
lure 6 and close off the supply pressure fluid from 
orifice 54 and chamber 86. The supply pressure 
fluid is: constantly maintained through passage 
Way 22 to the chamber 23, then influences, the 
underface of fange i fil 6 andmoves the piston unit 
20 upwardly in a repeated operation 
The displacement of fluid into the reservoir 

chamber 26, constantly creates an increase in 
the hydrostatic head therein, which when suffi 
ciently high will cause actuation of a differential 
valve, unit 32 similar to that of applicant's co 
pending application, Serial. No. 690,006, filed 
August 6, 1946, now Ratent No. 2,501,380, issued 
March 21, 1950, to direct flow of supply pressure 
from the tubing i? through passageway. 33 
for slugging the fluid in the reservoir. 26 to the 
Surface of the well. 
From the foregoing it will be apparent that 

the present invention contemplates a hydraulic 
power apparatus; that can be utilized for various 
purposes. The apparatus: contemplates.a.recip 
rocating piston unit having: a positive and effi 
cient Working stroke by the substantial elimina 
tion of exhaust pressure against the working 
stroke which permits the piston to move in a 
power stroke, as expeditiously as the regulated 
Supply pressure fluid. is directed thereto. Fur 
thermore the valve mechanism and particularly 
the action of the pilot valve is such that it moves 
against the pressure of supply pressure fluid at 
all times, in order to permit variable positioning 
of the main valves for controlling or regulating 
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the flow of the supply pressure fluid to the power 
face of the piston unit. Any pre-determined 
cushioning of the return or exhaust stroke of the 
piston unit may be controlled through the size 
of the exhaust ports which has the particular ad 
vantage of either speeding up or slowing down 
the back or return stroke of the piston for various 
purposes. The hydraulic power apparatus may 
be modified to various adaptation, as shown, such 
as a horizontal road punch or a bottom hole oil 
well pump without any substantial modification 
of the apparatus and particularly the operation 
of the valve mechanism controlling the actuation 
of the piston unit. 
Changes may be made in the specification and 

drawings without departing from the spirit of 
the invention within the scope of the following 
Clains, as set forth. 
What I claim is: 
1. In a fluid motor comprising a cylindrical 

housing having a piston unit adapted to recipro 
cate therein, said piston unit comprising a plu 
rality of cylindrical members arranged in spaced 
relation to each other, an inlet conduit providing 
constantly maintained supply pressure fluid in 
communication with the housing, a passageway 
for directing pressure fluid to one end of the pis 
ton unit to cause actuation thereof in a power 
stroke, a main valve unit disposed in the piston 
unit for controlling the flow of pressure fluid to 
the piston, a pilot valve slidably disposed in the 
main valve and responsive to the movement of 
the piston to control the positioning of the main 
valve, and Spring means responsive to movement 
of the piston to control the movement of the pilot 
WalWe. 

2. In a hydraulic motor comprising a cylin 
drical housing having a piston unit adapted to 
reciprocate therein, means providing constantly 
maintained Supply pressure fluid in communi 
cation. With the housing and in constant con 
tact with one face of the piston unit, main valve 
means disposed in the piston unit for controlling 
the flow of the supply pressure fluid to the op 
posite face of the piston unit to cause actuation 
thereof in a power stroke, a pilot valve slidably 
disposed in the main valve, a valve rod there 
for, a nut coupling the pilot valve with the rod, 
Said pilot valve maintained in one position by 
the pressure of the Supply fluid acting against 
the rod and nut, a helical spring co-operating 
with the valve rod and responsive to movement 
of the piston unit to cause movement of the pilot Valve against the pressure of the Supply 
fluid, said movement of the pilot valve permit 
ting a positioning of the main valve by the 
Supply fluid pressure to control the flow of 
Supply pressure. fluid to the last mentioned face 
of the piston. * 

3. In a hydraulic power apparatus comprising 
a housing having a piston unit adapted to re 
ciprocate therein, means providing constantly 
maintained supply pressure fluid in communi 
cation with the housing and in constant contact 
with one face of the piston, an automatic valve 
mechanism operable in one direction to direct 
the Supply pressure fluid.to, an opposite face of 
the piston, Said valve mechanism operable in 
another position to preclude Supply pressure 
fluid to the last mentioned face of the piston and simultaneously permitting exhaust of the 
Supply pressure fluid from the last. merationed 
face of the piston, a pilot, valve slidably disposed 
in the valve meghanism, and spring means co 
operating. With the pilot valve and responsive to 
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a movement of the piston for moving the pilot 
valve to a position to control the position of 
the Valve mechani Sm. 

4. In combination with a hydraulic power unit 
and a horizontal boring apparatus, a fluid actu 
ated reciprocating piston having an impact 
cutter connected therewith, an automatic valve 
mechanism operable in One directic to direct 
the supply pressure fluid to one end of the 
piston, said valve mechanism operable in another 
position to preclude Supply preSSure fluid to the 
last mentioned end of the piston and Simul 
taneously permitting exhaust of the Supply 
pressure fluid from the last mentioned end of 
the piston, a pilot valve slidably disposed in the 
valve mechanism, Said pilot Valve maintained in 
at least one operative position by the Supply 
pressure fluid, and Spring means co-operating 
with the pilot valve and responsive to a imove 
ment of the piston for moving the pilot, valve 
to a position to control the position of the valve 
mechanism. 

5. A fluid motor comprising: a cylindel' and 
a piston unit reciprocable therein and having 
a first end face of relatively small effective area. 
and an oppositely directed end face of relatively 
large effective area, said cylinder having fluid 
inlet means adapted to provide constant con 
munication between Said first end face of the 
piston unit and a Source of Operating fillid. Under 
pressure; Said piston unit having a paSSage 
therein adapted, When Open, to communicate 
said oppositely directed end face of Said piston 
unit. With the Source of operating fluid; main 
valve means carried by the piston unit and op 
erable by fluid pressure to alternately open and 
close said passage; and a pilot Valve mounted 
in Said main valve means and movable With the 
piston unit, and operable, upon predetermined 
movement of the piston unit, to control the 
application of Operating fluid preSSure to Said 
main valve means to actuate the sane. 

6. A fluid motor Comprising: a cylinder and 
a piston unit reciprocable therein and having 
a first end face of relatively small effective 
area, and an oppositely directed end face of 
relatively large effective area, Said Cylinder hav 
ing fluid indet means adapted tO Provide Con 
Stant communication betWeen Said first end face 
of the piston unit and a Source of Operating 
fluid under pressure; Said piston unit including 
a piston rod having an exhaust paSSage therein; 
said piston unit having a first passage in con 
stant communication with the Source of oper 
atting fluid and a second passage in constant, 
communication with Said exhaust passage; main 
valve means carried by the piston unit and 
operable by fluid preSSure to provide comimuni 
cation between said oppositely directed end face 
of the piston unit and, alternately, said first 
passage and Said Second paSSage; and a pilot 
valve mounted in said main Valve means and 
movable With the piston unit and operable, upon 
predetermined movement of the piston unit, to 
control the application of Operating fluid pres 
Sure to said main Valve to actuate the same. 

7. A fluid motor comprising: a cylinder and 
a piston unit reciprocable therein and having a 
first end face of relatively Small effective area, 
and an oppositely directed end face of relatively 
large effective area, said cylinder having fluid 
inet means adapted to provide Constant Con 
munication betWeen said first end face of the 
piston unit and a source of Operating fluid un 
der pressure; said piston unit including a valve 
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12 
housing carried thereby and main valve means 
reciprocable in Said housing and operableto con 
trol the application of operating fluid pressure 
to Said oppositely directed end face of the piston 
unit, Said main Walve means having a relatively 
Small preSSure area, constantly Subjected to op 
erating fiuid pressure and an oppositely directed 
relatively large pressure area; and a pilot valve 
Carried by and nowable With the piston unit and 
operable, upon predetermined movement of the 
piston unit, to control the application of operat 
ing fluid preSSure to Said relatively large pressure 
area of Said main Valve means. 

8. A fluid motor comprising: a cylinder and 
a piston unit reciprocable therein and having 
a first end face Of Irelatively Small effective area, 
and an oppositely directed end face of relatively 
large effective area, said cylinder having fluid 
inlet means adapted to provide constant com 
munication betWeen Said first end face of the 
piston unit and a Source of operating fluid un 
der pressure; Said pist.On unit including a valve 
housing carried thereby; main Valve means re 
ciprocable in Said WalWe houSing in opposite di 
rections to alternately apply and release operat 
ing fluid preSSure to and from Said oppositely 
directed end face of the piston unit; and a pilot 
valve mounted Within and novable with Said 
Valve housing, Said pilot Walve being reciprocable 
relative to Said main valve means upon pre 
deterrained movement of Said piston unit and 
being operable, upon movement thereof in one 
direction, to effect movement of Said main valve 
lineans in the opposite direction. 

9. A fluid motor Comprising: a cylinder and 
a piston unit reciprocable therein and having 
a first end face of relatively small effective area 
and an oppositely directed end face of relatively 
large effective area, said cylinder having fluid 
inlet means adapted to provide constant com 
nunication betWeen Said first end face of the 
piston unit and a Source of operating fluid under 
preSSUre; main Valve means carried by the piston 
unit and operable by fluid pressure to control 
the application of Operating fluid pressure to 
said oppositely directed end face of the piston 
unit; a pilot valve carried by said main valve 
means and movable thereWith during the major 
portion of each stroke thereof, said pilot valve 
being movable relative to said main walve means 
to Control the application of operating fluid pres 
Sure to Said main valve means to actuate the 
Same; and actuating means connected to said 
pilot valve and engageable with cooperating 
abutment means associated with said cylinder 
to effect movement of Said pilot valve relative 
to said piston unit upon predetermined move 
ment of Said piston unit. 

10. A fluid motor comprising: a cylinder and 
a differential area pistOn reciprocable therein 
and having a relatively Small effective pressure 
area and an oppositely directed relatively large 
effective pressure area, said cylinder having fluid 
inlet means adapted to provide constant com 
munication between said relatively. Small pres 
Sure area, and a Source of Operating fluid under 
pressure; a valve housing; main valve means 
reciprocable in Said housing and operable to pro 
Vide communication between said relatively large 
pressure area and, alternately, said source of 
operating fluid and a zone of lower pressure than 
that of the operating fluid to effect reciproca 
tion of Said piston; said main valve means hav 
ing a relatively Small pressure area constantly 
Subjected to operating fluid pressure and having 



an oppositely directed relatively large pressure 
area; and a pilot valve carried by and recipro 
cable in said valve housing and operable, upon 
predetermined movement of said piston, to pro 
vide communication between Said relatively large 
pressure area on said main valve means and, 
alternately, said source of operating fluid and 
Said Zone of lowei preSSL re. 

11. A piston and valve assembly for a fuid 
motor comprising: a piston having a first end 
face of relatively small effective area, and an 
oppositely directed end face of relatively large 
effective area, said piston having a first passage 
therein communicating with said first end face 
thereof, a second passage therein communicating 
with said oppositely directed end face thereof, 
and a third passage therein communicating with 
an exhaust passage; fluid-actuated main valve 
means carried by the piston and movable *rela 
tive thereto to provide communication between 
said second passage and, alternately, said first 
passage and said third passage; and a pilot valve 
mounted in said main valve means and operable 
to control the actuation of said main valve means. 

12. A piston and valve assembly for a fluid 
motor comprising: a piston and a piston rod 
connected thereto, said piston rod having an ex 
haust passage therein, said piston having a first 
end face of relatively small effective area and 
an oppositely directed end face of relatively large 
effective area, said piston having a first passage 
therein communicating with said first end face 
thereof, a Second paSSage communicating with 
said oppositely directed end face thereof, and a 
third passage communicating with Said exhaust 
passage in said piston rod; fluid-actuated main 
Valve nearls Carried by the piston and movable 
relative thereto to provide communication be 
tween Said Second paSSage and, alternately, said 
first passage and said third passage; and a pilot 
valve mounted in said main valve means and 
operable to control the actuation of Said main 
Valve means. 

13. A piston and valve assembly for a fluid 
motor comprising: a piston having a first end 
face of relatively small effective area and an 
oppositely directed end face of relatively large 
effective area, said piston having a first passage 
therein communicating with said first end face 
thereof, a second passage therein communicating 
with Said oppositely directed end face thereof, 
and a third passage therein communicating with 
an exhaust passage; a first valve seat associ 
ated with Said first passage, and a second valve 
seat aSSociated with said third passage; a fluid 
actuated valve member carried by the piston 
and movable into engagement with said first seat 
to close said first passage and provide com 
munication between said second and third pas 
Sages, said valve member being movable, alter 
nately, into engagement with said second seat 
to close Said third passage and provide corn 
munication between said first and second pas 
Sages; and a pilot valve mounted in said valve 
member and operable to control the actuation 
of said valve member. 

14. A piston and valve assembly for a fluid 
motor comprising: a piston having a first end 
face of relatively small effective area and an 
Oppositely directed end face of relatively large 
effective area, said piston having a first passage 
therein communicating with said first end face 
thereof, a second passage therein communicating 
with said oppositely directed end face thereof, 
and a third passage therein communicating with 
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4 
an exhaust passage; a first valve-seat associated 
with said first passage, and a second valve seat 
aSSociated with said third passage; a fiuid-a,ctu 
ated valve member carried by the piston and 
movable into engagement with said first seat. to 
close said first passage and provide. Communica 
tion between said second- and third-passages, said 
valve member being movable, alternately, into 
engagement with said. Second seat to close said 
third passage and provide communication be 
tween said first and second passages; said valve 
member having oppositely directed pressure areas, 
one of which is exposed to said first passage; 
Said valve memberi having a fourth passage com 
municating at Öne end With Said first passage, 
and having a fifth passage communicating at 
One end With said third passage; and a pilot 
valve. movably nounted in Said valve member 
and operable to provide communication between 
the other of said pressire areas on said valve 
member and, alternately, said fourth passage 
and Said fifth passage. 

15. A fluid motor comprising: a cylinder and 
, a piston unit reciprocable therein and having a 
first end face of relatively small effective area. 
and an oppositely directed end face of relatively 
large effective area, 'said cylinder, having fluid 

...inlet means adapted to provide constant corn 
munication between said first end face of the 
pistön unit and a.source of operating fluid un 
der pressure; said piston unit including a valve 
housing carried thereby, main valve means slid 
ably mounted within said housing and operable 
by fiuid pressure to control the application of 
Operating fluid pressure to said oppositely directed 
end face of the piston unit, and a pilot valve 
Siidably mounted within said housing and mov 
able with the piston unit, said pilot valve being 
Operable, upon predetermined movement of the 
piston unit, to control the application of operat 
ing fluid pressure to said main valve means to 
actuate the same; said pilot valve having a valve 
rod connected therewith and extending through 
a Wall of said valve housing, said valve rod hav 
ing abutinent means thereon adapted to engage 
cooperating abutment means associated with 
Said cylinder to move said pilot valve relative 
to said housing to an intermediate position where 
in it is effective to cause actuation of said main 
valve means by fluid pressure, said pilot valve 
being adapted to be moved from said intermedi 
ate position to a final position and to be held 
in Said final position by a fluid pressure differen 
tial between the interior and exterior of said 
Valve housing, established by actuation of said 
main Valve means. 

16. A fluid motor comprising: a cylinder and 
a piston unit reciprocable therein and having a 
first end face of relatively small effective area, 
and an Oppositely directed end face of relatively 
large effective area, said cylinder having fluid 
inlet means adapted to provide constant com 
munication between said first end face of the 
piston Unit and a source of operating fiuid under 
pressure; said piston unit having a passage there 
in adapted, when open, to communicate said 
oppositely directed end face of said piston unit 
With the Source of operating fluid; main valve 
means carried by the piston unit and operable 
by fiuid pressure to alternately open and close 
Said passage; and a pilot valve carried by said 
piston unit in coaxial relation to said main valve 
means and Operable, upon predetermined move 
ment of the piston unit, to control the appli 
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cation of operating fluid pressure to said main 
valve means to actuate the same. 

17. A piston and Valve assembly for a fluid 
motor comprising: a piston having a first end 
face of relatively small effective area, and an 
oppositely directed end face of relatively large 
effective area, said piston having a first passage 
therein communicating With said first end face 
thereof, a second passage therein communicat 
ing with said oppositely directed end face thereof, 
and a third passage therein communicating with 
an exhaust passage; fluid-actuated main valve 
means carried by the piston and movable rela 
tive thereto to provide communication between 
said second passage and, alternately, said first 
passage and said third passage; and a pilot valve 
carried by the piston in coaxial relation to said 
main valve means and operable to control the 
actuation of Said main valve means. 

18. A piston and waive assembly for a fluid 
motor comprising: a piston having a first end 
face of relatively Small effective area and an 
oppositely directed end face of relatively large 
effective area, said piston having a first passage 
therein communicating with said first end face 
thereof, a second passage therein communicat 
ing with Said oppositely directed end face thereof, 
and a third passage therein communicating with 
an exhaust passage; and a valve unit detachably 
secured to Said piston, Said valve unit compris 
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ing a valve housing, fiulid-actuated main valve 
means mounted in said valve housing and Oper 
able to provide communication between said sec 
Ond passage and, alternately, said first passage 
and said third passage, and a pilot valve mounted 
in Said Valve housing and operable to control 
the actuation of Said main valve means. 
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