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Description

BACKGROUND

[0001] This disclosure relates generally to hose test-
ers, more particularly to high pressure and temperature
hose testers, and specifically to a high pressure and tem-
perature valve used for cycling high pressure and tem-
perature fluids to a hose(s) for testing

SUMMARY

[0002] The present disclosure is directed to a valve
according to claim 1, for use in many applications.
[0003] The foregoing has outlined rather broadly the
features and technical advantages of the present disclo-
sure in order that the detailed description of the disclosure
that follows may be better understood. Additional fea-
tures and advantages of the disclosure will be described
hereinafter which form the subject of the claims of the
disclosure. It should be appreciated by those skilled in
the art that the conception and specific embodiment dis-
closed may be readily utilized as a basis for modifying or
designing other structures for carrying out the same pur-
poses of the present disclosure. It should also be realized
by those skilled in the art that such equivalent construc-
tions do not depart from the scope of the disclosure as
set forth in the appended claims. The novel features
which are believed to be characteristic of the disclosure,
both as to its organization and method of operation, to-
gether with further objects and advantages will be better
understood from the following description when consid-
ered in connection with the accompanying figures. It is
to be expressly understood, however, that each of the
figures is provided for the purpose of illustration and de-
scription only and is not intended as a definition of the
limits of the present disclosure, the present disclosure
being limited only by the appended claims. US
2006/0042701 A1 discloses a valve assembly which in-
cludes an elongated poppet valve disposed along a valve
axis. The poppet valve defines a partial conical valve
head at one end that mates with a corresponding valve
seat. The poppet valve has a long stem that is threaded
at the end opposite the valve head to receive a nut. An
enlarged barrel section extends lengthwise near the mid-
dle of the poppet valve. The barrel of the valve slides
within a bore of a guide bushing. The barrel has three
lengthwise flutes that can accommodate small particles
that could otherwise cause the valve to bind. Upstream
from the guide bushing is a ring spacer that captures a
valve return spring which presses against a retainer se-
cured to the poppet valve by the nut. The retainer and
spring arrangement thus holds the guide bushing in
place, which is beneficial because the spring can accom-
modate thermal expansion and contraction without gen-
erating excessive structural forces. The retainer slides
within an inner bore of a drive piston. The drive piston
has an enlarged circular head at one end and an annular

tail at the opposite end in which fits a piston return spring
extending between internal shoulders of the valve section
and the piston.
[0004] http://www.interlaken.com/pressure-systems/
[0005]

http://www.brighthubengineering.com/hydraulics-civ-
il-engineering/43882-learn-about-hydraulic-intensifi-
ers/#

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The accompanying drawings, which are incor-
porated in and form part of the specification in which like
numerals designate like parts, illustrate embodiments of
the present disclosure and together with the description,
serve to explain the principles of the disclosure. In the
drawings:

FIG. 1 is a block diagram of a hose tester at a low
pressure state.

FIG. 2 is a block diagram of a hose tester at a high
pressure state.

FIG. 3 is a cut away view of two high pressure and
temperature valves, including operation.

FIG. 4 is a cutaway view of a high pressure and tem-
perature valve according to the invention.

DETAILED DESCRIPTION

[0007] Figure 1 shows a block diagram of a hose test
system 100 during a low pressure cycle, as indicated by
pressure waveform 180. Generally the right side of the
pressure wave window indicates which portion of the cy-
cle the system 100 is in. System 100 may include a control
system 110, and a test system 150. The control system
110 may be configured to control the operation of an in-
tensifier 130.
[0008] Control system 110 may include a system oil
tank 112, a system pump 114, an accumulator 116, a
control valve 118, and interconnecting piping 120.
[0009] System oil tank 112 may function as a storage
tank for the oil/liquid used with control system 110. Sys-
tem pump 114 may be operatively coupled to system oil
tank 112 and piping 120 to circulate oil throughout the
system 110. System pump 114 may also function to fill
accumulator 116.
[0010] Accumulator may be used to store oil to actuate
intensifier 130. System pump 114 may not be able to
pump enough oil fast enough to actuate intensifier 130.
Thus accumulator 116 is needed to provide the pressure
characteristics needed for proper operation of the inten-
sifier 130. Control valve 118 may function to direct the
flow of oil to and from intensifier 130 and accumulator
116, as well as throughout the system 110.
[0011] In the low pressure system shown in Figure 1,
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as indicated by pressure waveform 180, oil may flow to
intensifier 130 to move piston 139 back to a non-actuated
position. In this position control valve 118 may also direct
flow of oil throughout the system 110, and to and from
system oil tank 112. During this low pressure phase, ac-
cumulator 116 may also be filled to prepare for the next
high pressure stage of operation. Furthermore, oil may
be generally circulated throughout the system 110.
[0012] Test system 150 may include a test oil tank 152,
test pump 154, hose test assembly 156 and oil temper-
ature control system 158. Test system 150 may also in-
clude an inlet high pressure valve 160 and an outlet high
pressure valve 170.
[0013] Test oil tank 152 may function as a storage tank
for the test oil/liquid used with test system 150. Test pump
154 may be operatively coupled to system oil tank 152
and piping to circulate test oil throughout the test system
150.
[0014] Oil temperature control system 158 may func-
tion to keep the temperature of the test oil within an ac-
ceptable range. Oil temperature control system 158 may
include heaters and coolers as well as heat exchangers
and/or any other systems to maintain the test oil in an
acceptable range.
[0015] In the low pressure system of Figure 1, test
pump 154 may move oil through inlet valve 160 and
through hose test assemblies 156. This may cause oil to
go through outlet valve 170 and back to test oil tank
152.When inlet valve 160 allows oil to flow to hose test
assembly 156, it may not allow flow of oil directly back
into test oil tank 152 through pipe 242. Test assembly
156 may include manifolds with one or more hose cou-
pled in a test manner.
[0016] Valves 160 and 170 may be capable of operat-
ing at 700 bar and 150 degrees Celsius for millions of
cycles. The intensifier may be described in more detail
in co-pending and co-filed patent application entitled
"HOSE TESTER INTENSIFIER," having attorney docket
number O11-092P.
[0017] The control system 110 and test system 150
will not allow for comingling of oil. The test system 150
may have pressures exceeding 700 bar, while the control
system 110 may be in the range of 8 bar. Furthermore,
the test system 150 may include oil at temperatures ex-
ceeding 150 degrees Celsius, while the control system
110 may have oil reaching 50 degrees Celsius. Test sys-
tem 150 may operate around 700 bar, and may also op-
erate at 100, 121, and 149 degrees Celsius, or any other
temperature.
[0018] In this example of the low pressure portion of
the cycle, system pump 114 moves the piston 139 into
a non-actuates position, and charges or fills accumulator
116. Valves 160 and 170 are in an "open" position, there-
by allowing oil to flow through the hose test assembly 156.
[0019] Figure 2 shows a hose testing system 100, dur-
ing a high pressure portion of operation. As seen gener-
ally at the right side of the pressure waveform 180, the
pressure is generally at a high point of operation.

[0020] In this example, control system 110 may oper-
ate in the following manner. Control valve 118 changes
position to allow oil form the accumulator 116 which may
cause piston 139 to move.
[0021] The test system 150 will operate as follows. Inlet
valve 160 and outlet valve 170 will close. Since piston
139 of intensifier 130 is moving generally forward (to the
right in the Figure), this will cause the pressure in test
assembly 156 to rise relatively rapidly. Test pump 154
may continue to operate and cycle oil through inlet valve
160, back into test oil tank 152 as shown.
[0022] Once the acceptable high pressure is achieved
within test system 150, the pressure may be held rela-
tively constant for a period of time via piston 139. System
pump 114 may then charge accumulator 116. This period
of time may typically be about 0.4 seconds, with the total
cycle time of about 1.0 seconds. However, other pressure
cycle and total cycle times may be used without straying
from the concepts disclosed herein.
[0023] Acceptable high pressure may be from about
250-800 bar. In examples, the acceptable high pressure
may be generally about 700 bar. It will be appreciated
that this is an example of pressures and temperatures,
many, many other temperatures and pressures may be
tested, along with many different hoses, with test system
100.
[0024] Once an acceptable period of time has passed
at the acceptable high pressure, valves 160 and 170 may
open, control valve 118 may change positions, and a low
pressure portion of the cycle may start. Control system
110 would then move piston 139 back to reduce pressure
(to the left in the Figure), as will opening of valves 160
and 170. The cycle may then start over again.
[0025] Intensifier 130 may be made of carbon steel,
and flash chromed to harden and to stop abrasion. This
chroming may have the added benefit of allowing seals
with the intensifier 130 to last longer, thereby decreasing
maintenance time and cost. Furthermore, intensifier 130
made be formed from a single block of carbon steel which
may allow for less failures and thereby reduced mainte-
nance time and cost. Yet further, intensifier 130 may be
water or other liquid cooled to increase life, thereby re-
ducing maintenance time and cost.
[0026] Figure 3 shows a cutaway view of two valves
160, and 170, during an operating cycle of system 100.
As shown during high pressure portion of pressure profile
180, both valves 160 and 170 are not actuated. This no
oil from the test tank to flow through valve 170, which is
at the outlet of the hose test assemblies (from Figs. 1
and 2). The high pressure area of the system is therefore
isolated to allow pressure to increase and to be held in
the high pressure area.
[0027] Also during the high pressure portion of the
pressure wave 180, valve 160 is not actuated, which al-
lows oil to circulate back through valve 160 to the test
tank. The high pressure area of the system is therefore
isolated to allow pressure to increase and to be held in
the high pressure area.
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[0028] During the low pressure portion of the pressure
profile 180, valves 160 and 170 are actuated via control
pressure. This changes the flow path of the oil. Valve 170
will then allow oil to flow through the test assembly back
to the test tank, and allow pressure to decrease. Valve
160 will allow oil to flow from the test tank into the test
assemblies.
[0029] Figure 4 shows a cutaway view of the seal-less
high pressure and temperature valve 200. Valve 200 may
include a valve piston 210, a body 220, an assembly ring
250, a control biasing member 260 and return biasing
member 270.
[0030] Body 220 may include a control portion 230 and
a return portion 240. Control portion 230 may include an
actuation orifice 232 capable of receiving actuation fluid
and/or some other actuation signal to move valve piston
210 from an unactuated to an actuated position. As de-
scribed in Figure 3, the unactuated position isolates the
test tank (not shown) from the test assembly (not shown)
to allow intensifier (not shown) to increase pressure in
the test assembly. In the unactuated position, fluid may
flow into inlet 242 of return portion 240, and out of test
tank outlet 234 of control portion 230 of body 220.
[0031] As shown in Figure 3, valve 160 allows fluid to
return to test tank. In the example shown in Figure 3,
valve 170 does not have a connection to test tank outlet
234, and test tank outlet 234 may be capped or otherwise
plugged and/or not used.
[0032] In the actuated position, valve piston 210 may
allow fluid to flow into inlet 242 and out of assembly outlet
244. This may allow pressure to decrease and allow flow
of fluid through the test assembly and back into test tank.
[0033] Valve piston 210 may be biased into the unac-
tuated position by control biasing member 260 and return
biasing member 270. Furthermore, valve piston 210 may
include a control portion of piston 212 and return portion
of piston 214. Piston may have two portions to make as-
sembly and maintenance easier and more accessible.
[0034] In an embodiment, control portion 230 and re-
turn portion 240 may be bolted together. However, other
methods, systems, and/or substances may be used to
bond the parts of the system together without straying
from the scope of this disclosure. Body 220 has two por-
tions for assembly and maintenance purposes.
[0035] Valve 200 may be precision machined so as not
to use valve seals. This may increase the amount of pres-
sure and temperature the valve may withstand. This also
may increase life cycle and decrease maintenance time
and cost.
[0036] Valve body 220 and valve piston 210 may be
formed from D2 high quality steel. It will be appreciated
that other material suitable for this application may be
used without straying from the scope of this disclosure.
[0037] Biasing members 260 and 270 may be formed
from stainless steel to increase the life cycle of the biasing
members, thereby decreasing maintenance time and
costs.
[0038] According to embodiments, this configuration

of valves 160, 170 and 200, may be able to function with
fluid temperatures over 150 degrees Celsius, 700 bar of
pressure, for over one million cycles of 1.0 seconds of
over 700 bar pressure.
[0039] Oil may be HD 46 or any other suitable oil for
this use and application.
[0040] Assembly ring 250 may be used as a seal be-
tween the two portions of body 220, but is not considered
a valve seal in the ordinary sense of valve sealing.
[0041] Although the present disclosure and its advan-
tages have been described in detail, it should be under-
stood that various changes, substitutions, and alterations
can be made herein without departing from the scope of
the disclosure as defined by the appended claims. More-
over, the scope of the present application is not intended
to be limited to the particular embodiments of the process,
machine, manufacture, composition of matter, means,
methods, and steps described in the specification. As
one of ordinary skill in the art will readily appreciate from
the disclosure of the present disclosure, processes, ma-
chines, manufacture, compositions of matter, means,
methods, or steps, presently existing or later to be de-
veloped that perform substantially the same function or
achieve substantially the same result as the correspond-
ing embodiments described herein may be utilized ac-
cording to the present disclosure. Accordingly, the ap-
pended claims are intended to include within their scope
such processes, machines, manufacture, compositions
of matter, means, methods, or steps. The disclosure dis-
closed herein may suitably be practiced in the absence
of any element that is not specifically disclosed herein,
being limited only by the appended claims.

Claims

1. A high pressure, high temperature, seal-less valve
(200), comprising:

a body (220) comprising a control portion (230)
operatively coupled to a return portion (240),
a piston (210), wherein said piston (210) com-
prises a control portion (212) operatively cou-
pled to a return portion (214), wherein the piston
control portion (212) is housed in the body con-
trol portion (230) and the piston return portion
(214) is housed in the body return portion (240),
wherein said piston (210) is movable between
actuated and unactuated positions,
the body return portion (240) having a fluid inlet
(242) and an assembly outlet (244),
the body control portion (230) having a fluid out-
let (234),
wherein said piston control portion (212) is ca-
pable of being acted upon to move said piston
(210) to said actuated position,
a control biasing member (260) acting on the
piston control portion (212), and a return biasing
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member (270) acting on the piston return portion
(214), the biasing members (260, 270) biasing
the piston (210) into the unactuated position;
wherein said valve does not include a seal,
wherein
when said piston (210) is in said unactuated po-
sition, fluid may flow into inlet (242) and out of
outlet (234), and
when said piston (210) is in said actuated posi-
tion, fluid may flow into inlet (242) and out of
assembly outlet (244),
wherein said valve is capable of operating with
fluid at about 700 bar, 150 degree Celsius, for
a cycle of 1 second, for one million cycles without
failing.

2. The valve of claim 1, wherein said body control por-
tion includes an actuation orifice (232) capable of
receiving an actuation signal to move piston (210)
from the unactuated to the actuated position.

3. The valve of claim 1, wherein said body is formed
from D2-type steel.

4. The valve of claim 1, further comprising an activation
means for moving the piston (210) from an unactu-
ated position to an actuated position.

5. The valve of claim 3, wherein said control biasing
member (260) and return biasing member (270)
comprise stainless steel.

Patentansprüche

1. Dichtungsloses Hochdruck- und Hochtemperatur-
ventil (200), umfassend:

einen Körper (220), der einen Steuerteil (230)
umfasst,
welcher mit einem Rückführteil (240) wirkgekop-
pelt ist,
einen Kolben (210), wobei der Kolben (210) ei-
nen Steuerteil (212) umfasst, der mit einem
Rückführteil (214) wirkgekoppelt ist, wobei der
Kolbensteuerteil (212) in dem Körpersteuerteil
(230) untergebracht ist und der Kolbenrückführ-
teil (214) in dem Körperrückführteil (240) unter-
gebracht ist, wobei der Kolben (210) zwischen
einer betätigten und einer nicht betätigten Posi-
tion bewegbar ist,
wobei der Körperrückführteil (240) einen Fluid-
einlass (242) und einen Anordnungsauslass
(244) aufweist,
wobei der Körpersteuerteil (230) einen Flui-
dauslass (234) aufweist,
wobei der Kolbensteuerteil (212) dahingehend
beaufschlagt werden kann, den Kolben (210) in

die betätigte Position zu bewegen,
wobei ein Steuerungsvorspannungsglied (260)
auf den Kolbensteuerteil (212) wirkt und ein
Rückführungsvorspannungsglied (270) auf den
Kolbenrückführteil (214) wirkt, wobei die Vor-
spannungsglieder (260, 270) den Kolben (210)
in die nicht betätigte Position vorspannen;
wobei das Ventil keine Dichtung enthält, wobei
wenn sich der Kolben (210) in der nicht betätig-
ten Position befindet, Fluid in den Einlass (242)
und aus dem Auslass (234) strömen kann, und
wenn sich der Kolben (210) in der betätigten Po-
sition befindet, Fluid in den Einlass (242) und
aus dem Anordnungsauslass (244) strömen
kann,
wobei das Ventil für einen Zyklus von 1 Sekunde
für eine Million Zyklen ohne Versagen mit Fluid
bei ca. 700 bar, 150 Grad Celsius betrieben wer-
den kann.

2. Ventil nach Anspruch 1, wobei der Körpersteuerteil
eine Betätigungsöffnung (232) enthält, die ein Betä-
tigungssignal empfangen kann, um den Kolben
(210) aus der nicht betätigten in die betätigte Position
zu bewegen.

3. Ventil nach Anspruch 1, wobei der Körper aus Stahl
Typ D2 gebildet ist.

4. Ventil nach Anspruch 1, ferner umfassend ein Akti-
vierungsmittel zum Bewegen des Kolbens (210) aus
einer nicht betätigten Position in eine betätigte Po-
sition.

5. Ventil nach Anspruch 3, wobei das Steuerungsvor-
spannungsglied (260) und das Rückführungsvor-
spannungsglied (270) rostfreien Stahl umfassen.

Revendications

1. Valve sans joint (200) pour hautes pressions et hau-
tes températures, comprenant :

un corps (220) comprenant une portion de com-
mande (230) accouplée fonctionnellement à
une portion de retour (240),
un piston (210), ledit piston (210) comprenant
une portion de commande (212) accouplée
fonctionnellement à une portion de retour (214),
la portion de commande du piston (212) étant
reçue dans la portion de commande du corps
(230) et la portion de retour du piston (214) étant
reçue dans la portion de retour du corps (240),
ledit piston (210) pouvant être déplacé entre des
positions actionnée et non actionnée,
la portion de retour du corps (240) ayant une
entrée de fluide (242) et une sortie d’ensemble
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(244),
la portion de commande du corps (230) ayant
une sortie de fluide (234),
ladite portion de commande du piston (212)
étant en mesure d’être activée pour déplacer
ledit piston (210) dans ladite position actionnée,
un organe de sollicitation de commande (260)
agissant sur la portion de commande du piston
(212), et un organe de sollicitation de retour
(270) agissant sur la portion de retour du piston
(214), les organes de sollicitation (260, 270) sol-
licitant le piston (210) dans la position non
actionnée ;
ladite valve ne comprenant pas de joint,
lorsque ledit piston (210) est dans ladite position
non actionnée, du fluide pouvant s’écouler dans
l’entrée (242) et hors de la sortie (234), et
lorsque ledit piston (210) est dans ladite position
actionnée, du fluide pouvant s’écouler dans l’en-
trée (242) et hors de la sortie d’ensemble (244),
ladite valve étant capable de fonctionner avec
du fluide à environ 700 bars, 150 °C, pendant
un cycle de 1 seconde, pendant 1 million de cy-
cles sans défaillance.

2. Valve selon la revendication 1, dans laquelle ladite
portion de commande du corps comporte un orifice
d’actionnement (232) capable de recevoir un signal
d’actionnement pour déplacer le piston (210) de la
position non actionnée à la position actionnée.

3. Valve selon la revendication 1, dans laquelle ledit
corps est formé d’acier de type D2.

4. Valve selon la revendication 1, comprenant en outre
un moyen d’activation pour déplacer le piston (210)
d’une position non actionnée à une position action-
née.

5. Valve selon la revendication 3, dans laquelle ledit
organe de sollicitation de commande (260) et ledit
organe de sollicitation de retour (270) comprennent
de l’acier inoxydable.
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