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pressure chamber portion (14), low pressure--high pressure piston means
including a low pressure Field of the Invention:
piston section (26) mounted for reciprocal move- ment in said low pressure
chamber portion (14) This invention relates to high pressure fluid   5
and a pair of elongated high pressure piston sec- intensifier systems. More
particularly, this invention  tions (28, 30) connected to opposite sides of
said relates to double-acting hydraulic intensifiers.    low pressure
piston section (26) and extending from said low pressure chamber portion
(14) into Background of the Invention:                         an adjacent
high pressure chamber for reciprocal 10   movement therein, fluid
inlet-outlet means (25) in In a typical high pressure fluid intensifier
sys-  fluid communication with said high pressure cham- tem, hydraulic
fluid acts on a reciprocating double-  bers (20) to simultaneously
introduce fluid to be acting, low pressure -- high pressure piston assem-
pressurized to one high pressure chamber and bly to compress water to
several thousand Pa. The    withdraw pressurized fluid from the other high
pres- piston assemblies of such systems are exposed to  15  sure chamber,
and working fluid inlet-outlet means hydraulic fluid pressures on the order
of 20,000 Pa  (62) mounted in fluid communication with said low and to
water pressures on the order of 140-420,000   pressure chamber portion (14)
such that working Pa. These assemblies must be designed to with-      fluid
may alternately work against one said or the stand tremendous pressure
fluctuations while at the  other of said low pressure piston section (26)
to same time maintain hydraulic fluid/water separa-   20  cause said low
pressure piston means to recipro- tion.
cate, characterized in that the cylindrical low pres- The pressure chambers
within which such a        sure chamber portion (14) is a single chamber,
in piston assembly works, and the various pressure     that the low
pressure piston section (26) is a dou- seals incorporated in the assembly
are severely      ble acting low pressure piston section, in that a
stressed. The pressure chambers are often made   25  cylindrical housing
means (10) encloses and con- up of members that are screwed and/or bolted
strains said low pressure--high pressure cylinder together to resist cyclic
pressure build-up and re-  means to position and maintain said pressure
lease. Replacement of the high pressure seals pe-    chambers in alignment,
said housing means (10) riodically is difficult because of the attachment
of  includes end retainer means (12) for threadedly the various members
making up the intensifier  30   mounting said fluid inlet-outlet means (25)
to the pressure chambers and piston assembly. Usually,     ends of said
housing means (10) and compres- the intensifier must be completely
dismantled to    sively engaging said fluid inlet-outlet means (25) to
reach and repair or replace internal elements.      the outer ends of said
low pressure--high pressure FR-A-2110263 discloses a fluid pressure inten-
piston means whereby said cylindrical housing sifying  device  including
two  separate  axially  35   means (10) is placed in tension and said low
pres- aligned low pressure cylinders, pistons for moving   sure-high
pressure cylinder means is placed in in the cylinders, a fluid input
passage for applying  compression to establish and maintain alignment of a
pressurised fluid to the pistons, plungers moved   said fluid inlet-outlet
means (25) and the elements by the pistons for fluid tight movement in a
cavity  making up said low pressure--high pressure cyl- of an end body and
movement of the pistons   40  inder means. results in pressurisation of air
in the cavity. The     Another aspect of the invention is the provision
desire is held in alignment by tensioning rods and   of a low pressure
fluid control valve actuator. This bolts. The present invention has a
single low pres-  actuator involves a piston assembly, in fluid com- sure
cylinder, and a single, double-acting piston    munication with the low
pressure chamber, coupled mounted for reciprocal movement in the single  45
to an external limit switch. Two such activators are cylinder.
Furthermore, the present invention is held  provided, one on each side of
the low pressure together by a cylindrical housing which includes
chamber, for actuating the low pressure fluid con- end retainers.
trol valve. The piston assembly of each actuator extends into one end of
the low pressure chamber Summary of the Invention:                       50
and is shifted by the low pressure piston to activate the external limit
switch and effect a change in the The intensifier of this invention
comprises a    flow direction of the low pressure fluid. As a con- fluid
pressure-intensifying apparatus comprising a   sequence, the low pressure
piston will be moved low pressure--high pressure cylinder means includ-
out of contact with the actuator piston and low ing a cylindrical low
pressure chamber portion (14)  55   pressure fluid will act on the piston
to extend it and a pair of elongated cylindrical high pressure    back into
the low pressure chamber and out of chambers (20), the high pressure
chambers (20)       contact with the external limit switch. As the low
extending coaxially from opposite ends of said low   pressure piston
travels to the opposite side of the 2  
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chamber, the process will be du-      elements may be removed from the
housing in a plicated with respect to the other low pressure fluid  very
expeditious manner. The low pressure and control valve actuator. These
actuators are moun-  high pressure cylinders, 16 and 22, are mounted in ted
by cylinder blocks that also define the adjacent  axial alignment with the
housing cylinder 10 by the and boundaries of the low and high pressure
cham-   5   end caps 18 and the retainer rings 12. Because of bers. The
activators are accessible through housing  the relative dimensions of the
elements thus far cut outs.
described, the pressure chamber elements are confined against any lateral
or longitudinal move- Brief Description of the Drawings
ment. 10      The low pressure - high pressure piston as- Figure 1 is a
front elevation of the right half of  sembly comprises a low pressure
piston 26 and the intensifier of this invention in partial cross  left and
right hand high pressure pistons 28 and section; and
30. The low pressure piston is a cylindrical disk Figure 2 is an enlarged
front elevation of a     contained within low pressure chamber 14. Its
outer portion of the Figure 1 intensifier in partial cross-  15  surface
conforms to the inner surface of low pres- section.
sure cylinder 16, with a small allowance for a slip- Figure 3 is another
partial front elevation of the  fit clearance, and mounts appropriate
hydraulic intensifier of this invention illustrating a preferred  pressure
seals 32 to seal one side of low pressure check valve assembly;
chamber 14 from the other. The high pressure Figure 4 is an enlarged
cross-section of the   20  pistons are connected to opposite faces of the
low preferred check valve assembly depicted in Fig-  pressure piston 26 and
extended through the re- ure 3;
spective cylinder block 18 into high pressure Figure 5 is a view similar to
Figure 4 illustrating  chamber sleeve 20. the preferred check valve
assembly.                 Each high pressure piston is a one piece ele- 25
ment machined to provide an elongated solid cylin- Description of the
Invention                       drical rod 30a having a diameter slightly
smaller than the inside diameter of sleeve 20, and to pro- The intensifier
of this invention utilizes hydrau-  vide a cylindrical flange 30b at its
inner end having lic fluid (oil) to drive a high pressure - low pressure  a
diameter larger than its rod. The high pressure piston assembly to produce
a high pressure water  30  piston flange 30b is fitted within a cylindrical
coun- flow. The intensifier shown in Figure 1 is double-  ter bore 34
machined in the respective face of the acting. It comprises a housing 10 in
the form of an  low pressure piston 26. The flange 30b is held in elongated
steel cylinder. One half, the right half, is  place by a retaining ring 36,
the latter being re- shown in Figure 1. The left half is a duplicate. Each
tained in a groove machined in the counterbore for end of the housing
mounts an end retainer ring 12,  35  that purpose. The cylindrical passage
in end cap the end of housing 10 being internally threaded to  18, through
which the high pressure piston rod 30a mate with external threads on end
retainer ring 12  extends, has a diameter slightly larger than the as
shown. Within housing 10, a low pressure cham-  piston rod diameter. The
high pressure side of the ber 14 is provided by a steel cylinder 16 fitted
onto  cylinder block 18 is machined to provide a stepped a cylindrical end
cap 18 at each end (the right  40  cylindrical counterbore 18a of
inwardly-reducing di- hand cap being shown; the left hand end cap is an
ameters, the outermost portion to fit high pressure opposite hand
duplicate). Also within housing 10, a  cylinder 22, the middle to fit a
cylindrical piston rod left hand and a right hand high pressure chamber
centering ring 38, and the innermost to fit an ap- are provided (the right
hand high pressure chamber  propriate high pressure static seal 40. 20
being shown; the left hand high pressure cham-   45  The centering ring 38
is machined to provide a ber is a duplicate), each by an elongated steel
middle portion that conforms to the diameter of the barrel cylinder 22
fitted at its inner end into end  middle portion of counterbore 18a and an
inner cap 18 and at its outer end onto a valve body 24 of  extension that
conforms to the diameter of the an inlet/outlet water check valve assembly.
Sleeve  innermost portion of counterbore 18a. The inner and ring bearings,
26 and 28, center the outer end   50  extension of centering ring 38 bears
against and of barrel cylinder 22 in end retainer 12.          retains
hydraulic seal 40 in place. Centering ring 38 The outer surface of end cap
18 conforms to     also has an outer extension that extends outward the
inner surface of housing cylinder 10, with a   beyond the middle portion of
counterbore 18a and small allowance for a slip-fit clearance. Tightening
conforms to the inner diameter of high pressure the end retainers 12 places
the pressure chamber  55  cylinder 22. The high pressure cylinder 22 abuts
elements in longitudinal compression and the hous-  the outermost portion
of counterbore 18a in load ing cylinder 10 in longitudinal tension. When
one or  bearing contact, and also abuts the outer extension both end
retainers 12 are removed, however, these  of centering ring 38 to hold it
in position. The 
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hydraulic force of the fluid working in low  position shown, thus
retracting the right hand high pressure chamber 14 is transmitted through
the    pressure piston rod 30a and extending the left end cap 18 and high
pressure cylinder 22 into the  hand high pressure piston rod 28a.
Concurrently, end retainer 12 and the internal threads of housing
hydraulic fluid will be vented through the hydraulic cylinder 10.
5   fluid port in the left hand cylinder block, and water The centering
ring 38 is made of a non-ferrous  in the left hand high pressure chamber
will be metal, such as beryllium-copper or an aluminum-   compressed and
forced out through the left hand nickle-bronze alloy. It serves as a
bushing for the  valve body. When low pressure piston 26 reaches high
pressure piston rod 30a as well as a retainer  the left end of low pressure
chamber 14, hydraulic for hydraulic seal 40. It also holds high pressure
10  fluid flow will be reversed and low pressure piston cylinder 22
concentric with high pressure piston  26 will be driven rightward.
Hydraulic fluid will be rod 30a. It also provides a metal back up for a
high  vented through right hand cylinder block port 60 pressure dynamic
seal group 42.                   and water in high pressure chamber 20 will
be The opposite end of high pressure cylinder 22  compressed and forced out
through valve body 24. fits over a stub that protrudes from the check valve
15  As low pressure piston 26 reciprocates, hy- body 24. Valve body 24 is
machined to provide a   draulic fluid will accumulate between high pressure
cylindrical stub 24a for that purpose. The end of  piston flange 30b and
the low pressure piston the stub is machined to provide a smaller cylin-
counterbore 34. To prevent undue pressure buildup drical end surface as a
seat for a high pressure  behind flange 30b, the base of counterbore 34 is
dynamic seal group 44. The stepped transition   20  vented through vent
passage 64 and check valve between the high pressure cylinder - mounting
stub  66 to the opposite side of the low pressure piston and the high
pressure seal seat provides a metal  26. High pressure piston flange 28b
and its mating back up for seal group 44. The end diameter of
counterbore 34 are likewise vented through vent stub 24a corresponds to the
diameter of high pres-  passage 68 and check valve 69. By this arrange-
sure piston rod 30a as shown.                25   ment, a relatively loose
fit can exist between the High pressure piston rod 30a reciprocates with-
high pressure piston flanges and their respective in the sleeve 20 inside
of the cylinder 22 between  counterbore seats, and the high pressure
pistons the position shown and a position indicated by the  can be easily
retained by their respective counter- dotted line adjacent seal group 42
that depicts the  bore seat snap rings 36. end of piston rod 30 in full
retracted position. Seals  30  A limit switch 74 for signaling a hydraulic
fluid groups 42 and 44 maintain the high pressure integ-  control valve is
mounted adjacent each end cap 18. rity within cylinder 22 as piston rod 30a
recipro-  The signal condition of each switch is affected by cates back and
forth. Seal group 42 comprises a   the reciprocal movement of an actuator
piston as- delrin dynamic back-up seal ring 42a that abuts   sembly which
is slidably mounted in the adjacent center ring 38 and a polyurethane lip
type seal  35  cylinder block 18 as shown. It is contemplated that 42b.
Seal group 44 is composed of the same        a solenoid-operated 4-way
directional control valve commercial lip seal 44a abutting a deirin ring
44b  will be provided to control hydraulic fluid flow into in turn abutting
a non ferrous back up ring 44c.  and out of low pressure chamber 14. Each
limit As high pressure piston rod 30a is retracted   switch 74 would
actuate one of two control valve from the position shown, low pressure
water is  40  solenoids. drawn into high pressure chamber 20 through an
With respect to the right hand assembly inlet check valve 48, mounted by
valve body 24,   shown, rightward travel of an actuator shifter pin 72 with
passage 50 to valve body opening 52. When    toward the outer side of end
cap 18 is effected by piston rod 30a is driven back to the position shown,
mechanical contact with low pressure piston 26, inlet check valve 48
closes, water is compressed to  45  and leftward travel of shifter pin 72
toward the inner a high pressure and then forced out through valve  side of
end cap 18 is effected by hydraulic fluid body opening 52, outlet passage
54 and through    from low pressure chamber 14. outlet check valve 56,
mounted by valve body 24.     When low pressure piston 26 begins to travel
Reciprocation of the high pressure piston is  leftward from the position
shown, hydraulic fluid will effected as a consequence of hydraulic fluid
being   50  enter chamber 70 and force shifter pin 72 leftward pumped into
low pressure chamber 14 on one side   to effect a change in the signal
condition of limit of low pressure piston 26 or the other. Each end  switch
74. Chamber 70 is defined between shifter cap 18 is ported as at 60 to
provide for hydraulic  pin 72, a seal ring 73 and a cylindrical passage
fluid flow into and out of low pressure chamber 14.  provided in end cap
18. This passage has an outer An inlet tube 62 is screwed into port 60 for
connec-  55  portion of larger diameter than its inner portion, and tion to
a hydraulic fluid supply. When hydraulic  the stepped surface 78 between
them provides a 



fluid is pumped through port 60 into chamber 14,  stop to limit the
leftward travel of shifter pin 72. low pressure piston will be driven
leftward from the  Shifter pin 72 comprises a cylindrical member that 4
7                 EP 0 302079 B1                    8 is machined to the
configuration of the passage      By providing a cutout in housing 10 as
shown, and has a smaller diameter inner end portion and a  limit switch 74
can be mounted within the confines large diameter middle portion with the
stepped    of housing 10 and still be accessible. Switch 74 is surface 78
between them provided to engage sur-   bolted to a mounting bracket 90.
Bracket 90 is gace 76 to limit leftward travel of the pin. Shifter   5
bolted at one end to a mounting plate 92 which pin 72 has a smaller
diameter outer end portion   itself is bolted to end cap 18. Mounting plate
92 that extends though seal ring 73 toward limit switch  has a passage
machined through it that fits over 74 and mounts limit switch actuating
pluynger 77.  the outer end portion of pin shifter 72. Mounting Shifter pin
72 contains an axial passage 80    plate 92 also closes the outer end of
the actuator extending from its inner end and an interconnecting   10  pin
passage provided in end cap 18, and abuts the diametral passage 82
providing fluid communica-   outer end of sealing ring 73 to hold it in
place tion between low pressure chamber 14 and cham-    against the
reactive force of hydraulic fluid acting ber 70. The stepped surface 84
between the mid-   in chamber 70. die portion and the smaller diameter
outer portion  An intensifier arrangement utilizes hydraulic fluid of
shifter pin 72 provides a piston face 84. The   15  (oil) to drive a high
pressure - low pressure piston diameter of the pin outer portion is
sufficiently  assembly to produce a high pressure water flow. reduced so
that the area of piston face 84 is     The intensifier shown in Figure 1 is
double-acting. greater than the area of the inner pin end 86. When  It
comprises a housing 10 in the form of an elon- piston 26 travels leftward
from the position shown,  gated steel cylinder. One half, the right half,
is hydraulic fluid from low pressure chamber 14 en-  20  shown in Figure 1.
The left half is a duplicate Each ters chamber 70 through passages 80 and
82 in      end of the housing mounts an end retainer ring 12, shifter pin
72. The hydraulic fluid in chamber 70  the end of housing 10 being
internally threaded to acts against piston face 84. Because the area of
mate with external threads on end retainer ring 12 piston face 84 is
greater than the area of the inner  as shown. Within housing 10, a low
pressure cham- end 86 of shifter pin 72, the hydraulic fluid in  25  ber 14
is provided by a steel cylinder 16 fitted onto chamber 70 will drive
shifter pin 72 leftward, until  a cylindrical end cap 18 at each end (the
right travel of shifter pin 72 is stopped by contact be-  hand cap being
shown; the left hand end cap is an tween the stepped surface 78 and surface
76 in    opposite hand duplicate). Also within housing 10, a end cap 18.
When piston 26 is reversed and trav-  left hand and a right hand high
pressure chamber els rightward to the position shown, piston 26 will  30
are provided (the right hand high pressure chamber contact the protruding
piston pin end 86 and drive  20 being shown; the left hand high pressure
cham- the pin rightward to the position shown. The cham-  ber is a
duplicate), each by an elongated steel ber 71 between stepped surfaces 76
and 78 is      barrel cylinder 22 fitted at its inner end into end vented
through passage 79 to the ambient at-      cap 18 and at its outer end onto
a valve body 24 of mosphere. The inner and middle portions of shifter  35
an inlet/outlet water check valve assembly. End pin 72 are provided with
appropriate hydraulic fluid  retainer 12, acting through valve body 24,
centers seals as shown to substantially prevent hydraulic  the outer end of
cylinder 22. fluid from entering chamber 71.                      The outer
surface of end cap 18 conforms to Plunger 77 comprises an elongated rod 77a
the inner surface of housing cylinder 10, with a loosely fitted within an
axial passage provided in  40  small allowance for a slip-fit clearance.
Tightening the outer portion of pin 72. The outer end of     the end
retainers 12 places the pressure chamber plunger 77 is capped by a switch
contact 77b. A   elements in longitudinal compression and the hous- coil
spring 75 extends between the end of the pin  ing cylinder 10 in
longitudinal tension. When one or outer portion and plunger contact 77b to
urge     both end retainers 12 are removed, however, these plunger 77
rightward. As piston 26 drives shifter  45  elements may be removed from
the housing in a pin 72 rightward to the position shown, spring 75 is  very
expeditious manner. The low pressure and compressed and urges plunger 77
into effective    high pressure cylinders, 16 and 22, are mounted in
contact with limit switch 74. When piston 26 travels  axial alignment with
the housing cylinder 10 by the leftward and pin shifter 72 is driven
leftward from  end caps 18 and the retainer rings 12. Because of the
position shown, shifter pin 72 travels relatively  50  the relative
dimensions of the elements thus far to plunger 77. This relative movement
relieves the  described, the pressure chamber elements are compressive
force on spring 75 and permits plung-  confined against any lateral or
longitudinal move- er 77 to release from effective contact with limit
ment. switch 74. The loose, sliding connection between     The low pressure
- high pressure piston as- 



pin 72 and plunger 77 affords some leeway in the   55  sembly comprises a
low pressure piston 26 and positioning of switch 74 during installation and
pro-  left and right hand high pressure pistons 28 and tects the limit
switch from damage if pin 72 should  30. The low pressure piston is a
cylindrical disk overtravel.
contained within low pressure chamber 14. Its outer 5    9
EP 0 302 079 B1                       10 surface conforms to the inner
surface of low pres-  a spring retainer "E" ring clip 112 for retaining
sure cylinder 16, with a small allowance for a slip-  poppet 100. The
mechanism is so arranged that fit clearance, and mounts appropriate
hydraulic   inlet poppet 100 seats on the inner end surface of pressure
seals 32 to seal one side of low pressure  pilot 24a to seal low pressure
water inlet passage chamber 14 from the other. The high pressure   5   50,
and outlet poppet 102 seats on high pressure pistons are connected to
opposite faces of the low  seat element 106 to seal high pressure water
outlet pressure piston 26 and extended through the re-    54. Inlet poppet
100 is slidably mounted by and is spective cylinder block 18 into high
pressure      axially moveable on the inner end of stem 104. chamber sleeve
20.                                 Outlet poppet 102 is slidably mounted
by and is The outer end of high pressure cylinder 22 fits  10  axially
movable on the outer end of stem 102 and over a pilot or shoulder that
protrudes from the  retained thereon by enlarged stem end 108. The check
valve body 24. Valve body 24 is machined    length of stem 104 between head
110 and the end to provide a cylindrical pilot 24a for that purpose.  108
is sufficient to enable outlet poppet 102 to be The end of the pilot is
machined to provide a      unseated (as shown in Figure 2) when high pres-
smaller cylindrical end surface as a seat for a high   15  sure water bears
against head 110 and shifts stem pressure static seal group 44. The stepped
transi-  104 as far outward as head 110 permits. Head 110 tion between the
high pressure cylinder-mounting   and the inner end portion of stem 104 are
axially pilot and the high pressure seal seat provides a   counterbored to
provide a passage that commu- metal back up for seal group 44. The end
diameter  nicates with one or more diametric passages 116 of pilot 24a
corresponds to the diameter of high   20  cross-bored in stem 104. The
outer end of stem pressure piston rod 30 as shown.                   104,
just inward of outlet poppet 102, is shaped to As high pressure piston rod
30 is retracted    provide a passage 118 between that portion of from the
position shown, low pressure water is     stem 104 and the bore through
valve body 24 high drawn into high pressure chamber 20 through inlet
pressure water outlet passage 54. passage 50 in inlet/outlet water check
valve assem-   25  The intermediate length of stem 104 is shaped to bly 25.
When piston rod 30 is driven back to the   provide a passage 120 between
that portion of position shown, water is compressed to a high     stem  104
and the bore through valve body 24, pressure and then forced out through
outlet pas-   which bore provides high pressure water outlet sage 54 in
check valve assembly 25. Water flow     passage 54. Passage 120
interconnects cross-bore into and out of high pressure chamber 20 is con-
so  116 and passage 118 to enable high pressure trolled by a water
pressure-influenced poppet-type  water to pass through water outlet passage
54 check valve mechanism 52.                          when outlet poppet
102 is lifted from Its seat 106 to Inlet/outlet water check valve assembly
25     the position shown in Figure 2. Adapter 53 is comprises valve body
24, low pressure water inlet  provided with an inner cavity 122 that
extends from manifold 51 communicating with low pressure wa-  35  seat
element 106 to the high pressure outlet water ter inlet passage 50, poppet
check valve mecha-    line 57 and encloses outlet poppet 102 and en- nism
52, high pressure outlet water line adapter 53  larged stem  108 with space
to spare for high communicating with high pressure water outlet pas-
pressure water travel around poppet 102 and end sage 54, and manifold lock
nut 55 receiving mani-  108 from passage 54 to outlet line 57. Adapter 53
fold 51 to valve body 24. The outer end of valve   40  has a beveled
annular surface 124 at the base of body 24 is externally threaded and lock
nut 55     cavity 122. Surface 124 bears against a corre- screwed thereon
to position manifold 51. Low pres-  sponding beveled surface on seat
element 106 to sure inlet water line 56 is attached to manifold 51  secure
seat 106 in a recess 126 provided therefore and high pressure outlet water
line 57 is attached  in the outer end of valve body 24, when adapter 53 to
adapter 53. The inner face of manifold 51 is  45  is screwed onto valve
body 24. Inlet poppet 100 is machined to provide an annulus 58 for
distribution  provided with an annular recess 128 that commu- of inlet
water from inlet line 56 to inlet passage 50.  nicates with inlet water
passage 50 when inlet The check valve mechanism 52, as shown in      poppet
100 is seated against the end surface 130 enlarged detail in Figures 4 and
5, comprises an   of stub 24a. Spring 114 seats in a depression inlet
poppet 100, an outlet poppet 102, a valve   50   machined In the adjacent
face of inlet poppet 100. stem 104 connecting the two poppets, a high pres-
When water has been compressed by the high sure poppet seat 106, and an
enlarged abutment     pressure piston rod to a pressure sufficient to over-



end 108 of stem 104 to retain and secure outlet    come the spring force of
spring 114, valve stem poppet 102. The stem 104 extends through high
105 is shifted to the position shown in Figure 2 by pressure water outlet
passage 54 and mounts the  55   water pressure acting on valve stem head
110. poppets at opposite ends. The inner end or head    Prior to that point
in time, water pressure acting on 110 of stem 104 is machined to provide an
inner    inlet poppet 100 would have closed inlet poppet annular groove 111
for a return coil spring 114 and  100 against surface 130 on valve body
plug 24a to 6    11                 EP 0 302 079 B1
12 seal off low pressure inlet water passage 50. With  Claims valve stem
104 positioned as shown in Figure 2, outlet poppet is raised from its seat
element 106   1. A fluid pressure-intensifying apparatus com- and high
pressure water is forced by the high           prising pressure piston rod
through passages 114, 116,   5         a low  pressure--high pressure
cylinder 120 118 into cavity 122 and out through line 57.       means
including a cylindrical low pressure When the high pressure piston rod
reaches the end       chamber portion (14) and a pair of elongated of its
pressurization cycle, reverses, and begins to   cylindrical high pressure
chambers (20), the retract, the spring force of spring 110 and the
high pressure chambers (20) extending co- reverse force of high pressure
water in line 57   10    axially from opposite ends of said low pressure
forces valve stem  104 to the position shown in         chamber portion
(14) Figure 3, seating outlet poppet 102 against seat           low
pressure--high pressure piston means element 114 to close off the high
pressure outlet to   including a low pressure piston section (28) line 57.
As the high pressure piston rod is re-         mounted for reciprocal
movement in said low tracted, the force of low pressure water from pas-  is
pressure chamber portion (14) and a pair of sage 50, acting concentrically
within annular recess    elongated high pressure piston sections (28, 128
on inlet poppet, lifts poppet 110 from its seat     30)connected to
opposite sides of said low 130 on pilot 24a and flows around poppet 100
into       pressure piston section (26) and extending the high pressure
chamber. The spring force of          from said low pressure chamber
portion (14) spring 114 is sufficiently small that the force of low   20
into an adjacent high pressure chamber for pressure water acting on the
opposite side of pop-      reciprocal movement therein pet 100 will shift
poppet 100 along valve stem 104         fluid inlet-outlet means (25) in
fluid com- from the position shown in Figure 3 toward valve
munication with said high pressure chambers stem head 110 to release water
from passage 50         (20) to simultaneously introduce fluid to be into
the high pressure chamber. The travel length  25   pressurized to one high
pressure chamber and of poppet 100 is limited by spring clip 112.
withdraw pressurized fluid from the other high Of the two poppet sealing
surfaces, the sealing     pressure chamber, surface 132 associated with
outlet poppet 102 in-          and working fluid inlet-outlet means (62)
curs much more severe stress. Consequently, seat        mounted in fluid
communication with said low element 124 is provided as a replaceable
element.  30   pressure chamber portion (14) such that work- Moreover, the
mating surfaces of poppet 102 and        ing fluid may alternately work
against one said seat element 124 undergo wear, necessitating that       or
the other of said low pressure piston section these surfaces must be
periodically polished to        (26) to cause said low pressure piston
means avoid high pressure water back leakage from line        to
reciprocate, 57. The configuration and arrangement of adaptor  35
characterized in that the cylindrical low 53 permits convenience handling
of these matters.       pressure chamber portion (14) is a single Without
dislodging or disassembly of any part of        chamber, in that the low
pressure piston sec- the rest of the system, adaptor 53 can be un-
tion (26) is a double acting low pressure piston screwed and removed from
valve body 24 to ex-           section, in that a cylindrical housing means
pose seat element 106, poppet 102 and enlarged   40     (10) encloses and
constrains said low pres- stem  end 108. Poppet 102 can be removed to
sure--high pressure cylinder means to position permit polishing of the
sealing surfaces, replace-      and maintain said pressure chambers in
align- ment of the seat element 106 or poppet 102, or          ment, said
housing means (10) includes end whatever else may be required in connection
with       retainer means (12) for threadedly mounting the high pressure
outlet check valve mechanism by   45  said fluid inlet-outlet means (25) to
the ends of removing the assembly and disconnecting clip 112.       said
housing means (10) and compressively High pressure outlet line 57,
typically a stainless     engaging said fluid inlet-outlet means (25) to
steel tubing, is preferably coiled in the vicinity of  the outer ends of
said low pressure--high pres- adaptor 53 and screwed thereto by means of a
sure piston means whereby said cylindrical coupling that permits adapter 53
to be turned rela-  so  housing means (10) is placed in tension and 



tive to line 57. The resiliency of the coiled tubing   said  low
pressure--high  pressure  cylinder permits the removal of adapter 53 away
from the         means is placed in compression to establish valve body 24
for working on the exposed mecha-         and maintain alignment of said
fluid inlet-outlet nism.
means (25) and the elements making up said 55      low pressure--high
pressure cylinder means. 2. The intensifier of claim 1 characterized in
that said low pressure-high pressure means in- 7    11                EP 0
302 079 B1                     12 seal off low pressure inlet water passage
50. With  Claims valve stem 104 positioned as shown in Figure 2, outlet
poppet is raised from its seat element 106  1. A fluid
pressure-intensifying apparatus com- and high pressure water is forced by
the high          prising pressure piston rod through passages 114, 116,
5        a low  pressure--high pressure cylinder 120 118 into cavity 122
and out through line 57.       means including a cylindrical low pressure
When the high pressure piston rod reaches the end      chamber portion (14)
and a pair of elongated of its pressurization cycle, reverses, and begins
to   cylindrical high pressure chambers (20), the retract, the spring force
of spring 110 and the        high pressure chambers (20) extending co-
reverse force of high pressure water in line 57   10   axially from
opposite ends of said low pressure forces valve stem  104 to the position
shown in        chamber portion (14) Figure 3, seating outlet poppet 102
against seat          low pressure--high pressure piston means element 114
to close off the high pressure outlet to  including a low pressure piston
section (26) line 57. As the high pressure piston rod is re-        mounted
for reciprocal movement in said low tracted, the force of low pressure
water from pas-  15  pressure chamber portion (14) and a pair of sage 50,
acting concentrically within annular recess   elongated high pressure
piston sections (28, 128 on inlet poppet, lifts poppet 110 from its seat
30)connected to opposite sides of said low 130 on pilot 24a and flows
around poppet 100 into      pressure piston section (26) and extending the
high pressure chamber. The spring force of         from said low pressure
chamber portion (14) spring 114 is sufficiently small that the force of low
20  into an adjacent high pressure chamber for pressure water acting on the
opposite side of pop-     reciprocal movement therein pet 100 will shift
poppet 100 along valve stem 104        fluid inlet-outlet means (25) in
fluid com- from the position shown in Figure 3 toward valve
munication with said high pressure chambers stem head 110 to release water
from passage 50         (20) to simultaneously introduce fluid to be into
the high pressure chamber. The travel length  25  pressurized to one high
pressure chamber and of poppet 100 is limited by spring clip 112.
withdraw pressurized fluid from the other high Of the two poppet sealing
surfaces, the sealing     pressure chamber, surface 132 associated with
outlet poppet 102 in-         and working fluid inlet-outlet means (62)
curs much more severe stress. Consequently, seat       mounted in fluid
communication with said low element 124 is provided as a replaceable
element.  so  pressure chamber portion (14) such that work- Moreover, the
mating surfaces of poppet 102 and       ing fluid may alternately work
against one said seat element 124 undergo wear, necessitating that      or
the other of said low pressure piston section these surfaces must be
periodically polished to        (26) to cause said low pressure piston
means avoid high pressure water back leakage from line       to
reciprocate, 57. The configuration and arrangement of adaptor  35
characterized in that the cylindrical low 53 permits convenience handling
of these matters.      pressure chamber portion (14) is a single Without
dislodging or disassembly of any part of       chamber, in that the low
pressure piston sec- the rest of the system, adaptor 53 can be un-
tion (26) is a double acting low pressure piston screwed and removed from
valve body 24 to ex-          section, in that a cylindrical housing means
pose seat element 106, poppet 102 and enlarged   40    (10) encloses and
constrains said low pres- stem end 108. Poppet 102 can be removed to
sure--high pressure cylinder means to position permit polishing of the
sealing surfaces, replace-     and maintain said pressure chambers in
align- ment of the seat element 106 or poppet 102, or         ment, said
housing means (10) includes end whatever else may be required in connection
with       retainer means (12) for threadedly mounting the high pressure
outlet check valve mechanism by   45  said fluid inlet-outlet means (25) to
the ends of removing the assembly and disconnecting clip 112.      said
housing means (10) and compressively High pressure outlet line 57,
typically a stainless    engaging said fluid inlet-outlet means (25) to
steel tubing, is preferably coiled in the vicinity of  the outer ends of
said low pressure--high pres- adaptor 53 and screwed thereto by means of a
sure piston means whereby  said cylindrical 



coupling that permits adapter 53 to be turned rela-  50  housing means (10)
is placed in tension and five to line 57. The resiliency of the coiled
tubing   said  low  pressure--high  pressure cylinder permits the removal
of adapter 53 away from the        means is placed in compression to
establish valve body 24 for working on the exposed mecha-        and
maintain alignment of said fluid inlet-outlet nism.
means (25) and the elements making up said 55     low pressure--high
pressure cylinder means. 2. The intensifier of claim 1 characterized in
that said low pressure-high pressure means in- 7    13
EP0302079B1                         14 cludes a low pressure cylinder (16)
a pair of      reciprocal movement and so constructed and end caps (18)
fitted to opposite ends of said      arranged to be shifted from a first,
inert posi- low pressure-cylinder (16) to define said low      tion to a
second, actuating position by contact pressure chamber portion (14), and a
pair of       with said low pressure piston section (26) and centering
rings (38) in that each end cap (18)   5  to be returned to said first
position by working includes a longitudinal passage therethrough
fluid in said low pressure chamber portion (14). for receiving one of said
high pressure piston sections (28, 30) for reciprocal movement       6. The
intensifier of claim 5 characterized in that therein, each such passage
being counterbor-       said  low  pressure--high  pressure  cylinder ed
for containing one of said centering rings   10  means includes a pair of
low pressure cham- (38), in that a pair of high pressure cylinders    ber
and caps (18) defining opposite ends of (22) define said high pressure
chambers (20),      said low pressure chamber portion (14), each each
fitted over a portion of one of said center-  end cap being provided with a
bore in which ing rings (38), and fitted to and extending        an
actuating piston means extends; and in that outward from an end cap (18)
whereby each   15     each actuating piston means includes a shifter
centering ring (38) maintains the adjacent high    pin (72) having an inner
end exposed to said pressure cylinder inner end in alignment with      low
pressure chamber portion (14), an outer said low pressure cylinder (16) and
with said      end extended outward from said end cap (18) cap longitudinal
passage.                          and a mid portion providing a piston face
in 20      fluid communication with said low pressure 3.  The intensifier
of claim 2 characterized in that    chamber portion (14), said shifter pin
(72) be- said fluid inlet-outlet means (25) includes a      ing so
constructed and arranged that the area pair of check valve bodies (24) each
having a      of said piston face is greater than the area of portion
fitted into the outer end of one of said   said inner end whereby
pressurized working high pressure cylinders (22) whereby the adja-  25
fluid in said low pressure chamber portion (14) cent outer ends of said
high pressure cylinders    acting on both said pistons pace and said (22)
are maintained in alignment with said low     inner end will effect
movement of said shifter pressure cylinder (16).
pin (72) into said low pressure chamber portion (14). 4. The intensifier of
claim 3 characterized in that  30 said housing means (10) includes threaded
7. The intensifier of claim 6 characterised in that and sections, a pair of
threaded retainers (12)    said actuating piston means includes a spring-
each having a bore in which one of said valve      loaded
switch-contacting   plunger  (77) bodies (24) is fitted, each end retainer
(12)      telescopically mounted in the outer end of said being so
constructed and arranged to com-   35    shifter pin (72) for actuating
contact with a pressively engage an adjacent valve body with      switch
when said actuating piston means is the adjacent one of said high pressure
cyl-        shifted to its actuating position. inders, when said end
retainers (12) are screwed to said housing cylinder, with suffi-   8.  The
intensifier of claim 3 characterized in that cient force to hold together
and position the   40  each valve body (24) is provided with a lon-
aforesaid intensifier elements under operating     gitudinal axial fluid
passage (54) opening at conditions.
one end into an adjacent high pressure piston chamber and opening at the
other end into a 5  the intensifier of claim 1 characterised in that it
cavity provided in an adjacent high pressure further incudes a working
fluid inlet-outlet  45   outlet line coupling (56), in that said fluid
inlet- means mounted in fluid communication with          outlet means (25)
includes a valve mechanism said low pressure chamber such that working
for each valve body (24), each such valve fluid may alternately work
against one side or     mechanism  comprising an elongated valve 



the other of said low pressure piston section      stem (104) extended
through said axial fluid (26) to cause said low pressure--high pressure  50
passage into the high pressure chamber at the piston means to reciprocate;
and working fluid     inner end and the coupling cavity (122) at the flow
control actuating means for actuating a       outer end and being so
configured as to en- working fluid flow control means to change the
able high pressure fluid passage into said cou- direction of working fluid
flow through said       pling cavity; in that an outlet seat element
working fluid inlet-outlet means (62), said ac-  55  (124) exposed to said
coupling cavity and tuating  means  including  actuating  piston
through which said coupling passage, an outlet means (72) mounted in fluid
communication          poppet (102) mounted by said valve stem with said
low pressure chamber portion (14) for    (104) outer end within said
coupling cavity 8    17                EP 0 302 079 B1
18 ein Paar mit Gewinde versehene stirnseitige        druckbeaufschlagte
Arbeitsfluid eine Bewe- Haiteeinrichtungen jeweils eine Bohrung ent-
gung des Schaltstifts (72) in den Niederdruck- halten, in die einer der
Ventilk8rper (24) einge-  Kammerteil (14) hinein bewirkt. setzt ist, wobei
die Halteeinrichtungen (12) je- kJ )  weils so aufgebaut und angeordnet
sind, daB    s   7. Verstarker nach Anspruch 6, dadurch ge- sie beim
Einschrauben der stirnseitigen Haltee-    kennzelchnet, daB die
Bet~tigungskolben-Ein- inrichtungen (12) in den Gehausezylinder den
richtung einen einen Schalter berthrenden fe- jeweils angrenzenden
Ventilkorper so fest auf      dervorgespannten Schaltkolben (77) aufweist,
den jeweils angrenzenden Hochdruck-Zylinder        der teleskopartig im
auBeren Ende des Schalt- aufdrOcken, daB die vorgenannten Elemente  10
stifts (72) angeordnet ist und sich betatigend des Verstarkers unter den
Arbeitsbedingungen       an einen Schalter anlegt, wenn die Betati- in der
Sollage zusammengehalten werden.            gungskolbeneinrichtung in die
Betatigungspo- sition gebracht wird. 5. Verstarker nach Anspruch 1, dadurch
ge- kennzelchnet,  daB  weiterhin  eine  Ein-  15   a  Verstarker nach
Anspruch 3, dadurch go- IaB/AuslaB-Einrichtung far Arbeitsfluid in Str8-
kennzelchnet, daB jeder Ventilkorper (24) mit mungsverbindrung mit der
Niederdruck-Kam-          einem  lingsverlaufenden axialen Fluidkanal mer
so angeordnet ist, daB das Arbeitsfluid        (54) versehen ist, der an
einem Ende in die abwechselnd auf die eine oder andere Seite
angrenzende  Hochdruck-Kolbenkammer und des  Niederdruck-Kolbenteils  (26)
arbeiten   20   am anderen Ende in einen Hohiraum im an- Z     kann, um die
Niederdruck-Hochdruck-Kolbenein-      grenzenden
Hockdruck-AuslaBleitungsanschluB richtrnng hin- und herzufahren, daB eine
Ar-       (56) mUndet, daB die Fluid-EinlaB/AuslaB-Ein-
beitsfluid-Betltigungseinrichtung eine die Str6-   richtung (25) far jeden
Ventilk6rper (24) eine mung des Arbeitsfluid steuernde Einrichtung
Ventilmechanik aufweist, die jeweils einen aufweist, um die
Str6mungsrichtung des Ar-  25     langgestreckten Ventilschaft (104)
aufweist, der beitsfluids  in   der   Fluid-EinlaB/AuslaB-       durch den
axialen Fluidkanal in die Hochdruck- Einrichtung (62) zu andern, wobei die
Betati-      kammer am inneren Ende und in den Hohl- gungseinrichtung eine
Betatigungs-Kolbenein-       raum (122) im AnschluB verlauft und so konfi-
richtung (72) aufweist, die zur Hin- und Herbe-    guriert ist, daB
Hochdruck-Fluid in den Hohl- wegung in Strdmungsverbindung mit dem Nie-  3o
raum im AnschluB stromen kann, und daB ein derdruck-Kammerteil (14)
angeordnet und 50         AuslaB-Sitzelement (124) zum  Hohiraum  im
aufgebaut und angeordnet ist, daB sie durch        AnschluB bin offenliegt,
durch den der An- Kontakt mit dem  Niederdruck-Kolbenteil (26)
schlugkanal verlauft, und daB auf das auBere aus einer ersten Ruhe- in eine
zweite Betati-      Ende des Ventilschafts (104) im  Hohiraum gungslage
gebracht und von dem Arbeitsfluid  35    (124) im AnschluB ein
Verschlulkopf (102) auf- in den Niederdruck-Kammerteil (14) zurackge-
gesetzt und so gestaltet ist, daB er auf das fthrt wird.
AuslaB-Sitzelement aufsetzen und den axialen Fluidkanal gegen einen
RtckfluB von Hoch- 6  Verstarker nach Anspruch 5, dadurch ge-
druckflinid aus dem  Hohlraum (122) sperren kennzelchnet, daB  die
Niederdruck-Hoch-   4o      kann. druck-Zylinder-Einrichtung ein Paar
stirnseiti- ger Hiederdruckkammer-Endkappen (18) auf-       9. VerstIrker
nach Anspruch 8, dadurch go- weist, die die entgegengesetzten Enden des
kennselchnet, daB die Fluid-EinlaB/AuslaB- Niederdruck-Kammerteils (14)
abschlielen, wo-      Einrichtung (25) auf jedem  Ventilkorper (24) be!
jede Kappe mit einer Bohrung versehen ist,  45  einen
Niederdruckfluid-Einlalverteiler (51) auf- in der sich ein
Betatigungskolben erstreckt,       weist, daB jeder Ventilkdrper (24) einen
lang- 



und daB jeder Betatigungskolben einen Schalt-      gestreckten
Fluid-Einlalkanal (50) aufweist, der stift (72) aufweist, dessen inneres
Ende zum       an einem  Ende in eine angrenzende Hoch-
Niederdruck-Kammerteil (14) offenliegt, dessen     druck-Kolbenkammer und
am anderen Ende in auBeres Ende aus der Kappe (18) hinaus vor-  5o    einen
angrenzenden Niederdruck-FluideinlaB- steht und dessen Mittelteil eine mit
dem Nie-      verteiler mUndet, und daB jede Ventilmechanik
derdruck-Kammerteil (14) in Str6mungsverbin-       einen
EinlaB-VerschluBteller (100) aufweist, der dung stehende Kolbenflache
aufweist, wobel         in der Hochdruckkammer vergchiebbar auf der
Schaltstift (72) so aufgebaut und angeord-     dem inneren Ende des
Ventilschafts (104) an- net ist, daB der Flacheninhalt der Kolbenflche   55
geordnet und so gestaltet ist, daB er sich Ober grdBer ist als der des
inneren Endes, so daB       die MUndung des Fluid-Einialkanals zur Hoch-
das im Niederdruck-Kammerteil (14) auf beide       druck-Fluidkammer legt
und sie verschlieBt, Kolbenflachen und das innere Ende wirkende         und
daB der Druck in der Hochdruck-fluidkam- 10    19                EP 0 302
079 B1                   2  I lii 1lIJI 1111 111 *C   L  M   S* mer die vom
EiniaBfluid im Fluid-Einlafkanal      par compression ledit moyen
d'entree-sortie ausge~tbte Kraft Ubersteigt.                      de fluide
(25), sur les extrdmites exterieures dudit moyen de piston de basse
pression- Revendlcatlons                                        -haute
pression, ce qui fait quo ledit moyen de >
,         6       logement cylindrique (10) est mis sous tension 1.
Dipositif d'intensification de la pression d'un    et quo ledit moyen de
cylindre de basso pros- fluide comprenant:
sion- -haute pression est mis sous compres- un moyen de cylindre de basse
pression-        sion pour etablir et maintenir l'alignement dudit -haute
pression comprenant une partie de          moyen d'entrde-sortie (25) et
les elements chambre de basso pression cylindrique (14) et  10  constituant
ledit moyen de cylindre de basso une paire de chambres de haute pression
cy-       pression--haute pression. lindriques allong6es (20), les chambres
de haute pression (20) s'etendant coaxialement    2. Dispositif
d'intensification selon la revendica- depuis les extremit6s opposees de
ladite partie   tion 1, caract6ris6 on co quo ledit moyen de de chambre de
basse pression (14),        15      basso pression--haute pression comprend
un un moyen de piston de basso pression-          cylindre de basso
pression (16), une paire de -haute pression comprenant une section de
capuchons d'extremite (18) mont6s sur les ex- piston de basse pression (26)
monte pour ef-      tremites opposees dudit cylindre de basse fectuer un
deplacement en va-et-vient dans        pression (16) en vue de definir
ladite partie de ladite partie de chambre de basso pression   20   chambre
de basso pression (14) et une paire K>     (14) et une paire de sections de
piston de         de bagues de centrage (38), on co quo chaque haute
pression allongees (28, 30) reliees aux     capuchon d'extremite (18)
comprend un passa- extr6mites opposeos de ladite section de pis-     ge
longitudinal qui lo traverse en vue de rece- ton de basso pression (26) et
s'etendant de-      voir l'une desdites sections de piston haute puis
ladite partie de chambre de basso pros-  25  pression (28, 30) pour y
effectuer un deplace- sion (14) jusgu'a l'interieur d'une chambre de
ment en va-ot-vient, chacun de tels passages haute pression adjacente pour
y effectuer un      etant contre-perce on vue de contenir l'une d~placement
en va-et-vient,                       desdites bagues de centrage (38), en
ce un moyen d'entr6e-sortie de fluide (24) on     qu'une paire de cylindres
de haute pression communication fluidique avec lesdites cham-  3o   (22)
definit lesdites chambres de haute pros- bros de haute pression (20) pour
introduire       sion (20), chacun des cylindres 6tant monte simultan6ment
on fluide destine & etre mis        sur une partie de l'une desdites bagues
de sous pression dans une premibre chambre de        centrage (38) et etant
monte sur un capuchon haute pression et I extraire lo fluide sous
d'extremite (18) a partir duquel il s'etend vers pression de I'autre
chambre de haute pression,  35  I'exterieur, co qui fait quo chacune des
bagues et un moyen d'entree-sortie de fluide actif    de centrage (38)
maintient l'extrdmit4 interne (62) monte en communication fluidique avec
des cylindres de haute pression adjacents all- ladite partie de chambre de
basse pression        gnes avec ledit cylindre de basso pression (14) de
fagon telle quo le fluide actif puisse    (16) et avec ledit passage
longitudinal. K>     agir d'une maniere alternee contre la premiere   40 ou
l'autre de ladite section de piston de  3. Dispositif d'intensification
selon la revendica- basse pression (26) pour amener ledit moyen       tion
2, caracterise en ce quo ledit moyen d'en- de piston de basse pression a
effectuer un        tree-sortie de fluide (25) comprend une paire 



ddplacement en va-ot-vient,                       de corps de clapet
anti-retour (24) dont chacun caracterise en ce quo la partie de chambre  46
possede une partie qui est montee dans l'ex- de basse pression cylindrique
(14) est une        tremite externe de l'un desdits cylindres de chambre
unique, en ce quo la section de pis-      haute pression (22), co qui fait
quo les extremi- ton de basse pression (26) est une section de     t6s
exterieures adjacentes desdits cylindres de piston de basso pression a
double efFet, en co    haute pression (22) sont maintenues align6es qu'un
moyen de logement cylindrique (10) ron-  5o  avec ledit cylindre de basso
pression (16). forme et amene ledit moyen de cylindre de basso
pression--haute pression a positionner  4. Dispositif d'intensification
selon la revendica- et maintenir lesdites chambres de pression        tion
3, caracterise en ce quo ledit moyen de alignees, ledit moyen de logement
(10) com-       logement (10) comprend des sections d'extre- prenant un
moyen de retenue d'extremit6 (12)  55  mite filetees, une paire d'elements
de retenue destine a maintenir ledit moyen d'entree--sor-    filetes (12),
dont chacun possede un al6sage tie de fluide (25) par filetage sur les
extremit6s  dans lequel est monte l'un desdits corps de dudit moyen de
logement (10) et appliquant        clapet (24), chaque element de retenue
d'ex- 11    21                EP 0 302 079 B1                   22    I
1111111111111 flj  l BI tr~mit6 (12) 6tant congu et agenc6 de fagon I
de basse pression (14), ladite broche de d~pla- appliquer par compression
un corps de clapet      cement (72) 4tant congue et agenc~e de fagon
adjacent sur le cylindre adjacent desdits cylin-  telle que la surface de
ladite face de piston est dres de haute pression lorsque lesdits di4-
plus grande que la surface de ladite extrdmit4 ments de retenue d'extrdmit4
(12) sont viss6s   5  interne, ce qui fait que le fluide actif sous sur
ledit cylindre de logement avec une force     pression prdsent dans ladite
partie de chambre suffisante pour maintenir ensemble et position-   de
basse pression (14) agissant a la fois sur ner les 6lments du dispositif
d'intensification  lesdites faces de piston et sur ladite extrdmit6
pr~c6demment mentionnds dans des condi-           interne effectuera un
ddplacement de ladite tions de fonctionnement.                  10
broche de deplacement (72) pour l'amener dans ladite partie de chambre de
basse pres- 5. Dispositif d'intensification selon la revendica-   sion
(14). tion 1, caractdrWs en ce qu'il comprend en outre un moyen
d'entrde-sortie de fluide actif  7. Dispositif d'intensffication selon la
revendica- mont4 en communication fluidique avec ladite  s5    tion 6,
caracterise en ce que ledit moyen de chambre de basse pression de fagon
telle que      piston d'actionnement comprend un plongeur le fluide actif
puisse, d'une maniere altemee,    de contact de commutateur charge
6lastique- agir contre un premier c8t6, ou l'autre, de       ment (77)
mont4 d'une manibre t~lescopique ladite section de piston de basse pression
(28)   dans l'extrdmit4 externe de ladite broche de pour amener ledit moyen
de piston de basse  20    deplacement (72) pour actionner un contact
pression--haute pression a effectuer un d~pla-    muni d'un commutateur
lorsque ledit moyen cement en va-et-vient et un moyen d'actionne-     de
piston d'actionnement est ddplac6 vers sa ment de commande d'6coulement
fluidique ac-       position d'actionnement. tif destind I actionner un
moyen de comman- de d'4coulement fluidique actif en vue de mo-  25  &
Dispositif d'intensification selon la revendica- difier la direction
d'4coulement fluidique actif a  tion 3, caracteris6 en ce que chaque corps
de travers ledit moyen d'entrde-sortie de fluide     clapet (24) est pourvu
d'un passage de fluide actif (62), ledit moyen d'actionnement compre-
axial longitudinal (54) s'ouvrant & une premlire nant un moyen de piston
d'actionnement (72)       extremit4 dans une chambre de piston de hau-
monte en communication fluidique avec ladite  30  te pression adjacente et
s'ouvrant en I'autre partie de chambre de basse pression (14) pour
extrdmit6 dans une cavit6 form~e dans un rac- effectuer un ddplacement en
va-et-vient, celui-   cord de conduite de sortie de haute pression ci 6tant
congu et agenc4 de fagon a 8tre          adjacent (56), en ce que ledit
moyen d'entrde- deplac4 d'une premibre position inerte vers       sortie de
fluide (25) comprend un m~canisme une seconde position d'actionnement par
35       de clapet destind & chaque corps de clapet contact avec ladite
section de pistion de basse   (24), chacun desdits mdcanismes de clapet
pression (26) et a Stre ramen6 vers ladite        comprenant une tige de
soupape allong~e premibre position par le fluide actif dans ladite  (104)
passant & travers ledit passage de fluide partie de chambre de basse
pression (14).         axial dans la chambre de haute pression au 40
niveau de 1'extrdmit4 interne et a travers la 6. Dispositif
d'intensification selon la revendica-   cavit4 de raccordement (122) au
niveau de 



tion 5, caractdris6 en ce que ledit moyen de      l'extrdmit6 externe et
6tant configurde de fa- cylindre de basse pression--haute pression
gon & permettre un passage du fluide haute comprend une paire de capuchons
d'extremit4       pression dans ladite cavIt4 de raccordement, de chambre
de basse pression (18) ddfinissant  45  en ce qu'un 4l4ment de sibge de
sortie (124) des extr~mit~s oppos~es de ladite partie de       expose a
ladite cavitM de raccordement et & chambre de basse pression (14), chaque
capu-      travers ledit passage de raccordement, une chon d'extrdmitd
dtant pourvu d'un aldsage        poupde de sortie (102) supportde par
ladite dans loquel s'6tend un moyen de piston d'ac-      extrdmit6
extbrieure de tige de soupape (104) tionnement; et en ce que chaque moyen
de   50     a l'interieur de ladite cavit6 de raccordement piston
d'actionnement comprend une broche         (124) et configurde de fagon a
pouvoir reposer de deplacement (72) comprenant une extr~mi-       contre
ledit 6lment de siAge de sortie en vue t4 interne expos~e a ladite partie
de chambre     d'6tanch~ifier ledit passage de fluide axial de basse
pression (14) un extrdmit4 exteme        contre un reflux fluidique haute
pression de s'6tendant vers 1'ext~rieur depuis ledit capu-  6S5  ladite
cavit4 de raccordement (122). chon d'extremite (18) et une partie
intermddiai- re qui constitue une face de piston en commu-  9. Dispositif
d'intensification selon la revendica- nication fluidique avec ladite partie
de chambre  tion 8, caracteris4 en ce que ledit moyen d'en- 12    23
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fluide (25) comprend un distribu- tour d'entres de fluide basso pression
(51) support6 par chacun des corps de clapet (24), en ce quo chacun des
corps de clapet (24) comprend un passage d'entrde de fluide allon-   5 g4
(50) s'ouvrant & une extr6mit4 dans une chambre de piston haute pression
adjacente at s'ouvrant & une extrdmit4 dans un distributeur d'entr~e de
fluide basso pression adjacent; et on co que chaque mecanisme de clapet
corn-  10 prend une poupeo d'entrde (100) montoe & coulissement sur
I'extrdmitd interne de ladite tige de soupape (104) & l'interneur de ladito
chambre de haute pression et 4tant configureo de maniere a recouvrir et
dtanch6ifier lI pas-  18 sage d'entrde de fluide s'ouvrant dans ladite
chambre de fluide haute pression en ddpas- sant la force exercde par le
fluide entrant dans ledit passage d'entree de fluide. 20 25 30 96 40 48 80
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