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Description

[0001] This invention relates generally to pumps for
pumping a liquid from a source with a temperature and
pressure near its liquidus or containing entrained or dis-
solved gas according to the preamble of the independent
claims.

BACKGROUND OF THE PRESENT INVENTION

[0002] Pumps and methods according to the pream-
bles of the independent claims are known, e.g., from US
patents 6,015.270 and 6,227,818.
[0003] The invention relates to the apparatus and
methods suitable for either mobile or stationary liquid re-
ciprocating pumping systems whose liquid source is at
a temperature and pressure close to its liquidus. Liquid
carbon dioxide (CO2) is an example of this type of liquid
source, Liquids having dissolved or entrained gas, may
also be pumped using the current invention.
[0004] While a number of pumps are disclosed in the
art, such pumps tend to have an overly large unswept
volume. The unswept volume is that volume of liquid re-
maining in the pumping chamber at the end of the power
stroke of the pump. The present invention reduces the
unswept volume to a minimum by fitting the inlet valves
at an angle which allows delivery of the liquid from the
inlet valves directly into the pumping chamber. The un-
swept residual liquid tends to vaporize when subjected
to depressurization during the intake stroke, a phenom-
ena known as cavitation which can cause excessive wear
on the internal pump components and will reduce the
efficiency of the pump.
[0005] Cavitation occurs when vapor bubbles are
formed as a result of the lowered pressure of the liquid
as it is drawn into the suction of the pump during the
intake stroke. Some pumps reduce the liquid’s pressure
below the vapor pressure of the liquid at the existing tem-
perature, causing it to vaporize. In the extreme situation,
the pump can become filled with vapor and may be un-
able to pump. More importantly, the vapor bubbles will
violently recondense into liquid form as the pressure is
increased during the liquid’s travel during the power
stroke of the pump. The pressure pulse from the implo-
sion of the vapor bubble attacks adjacent materials. The
effects of cavitation may also combine with corrosion fur-
ther increasing the speed of wear of the pump materials.
In some cases, the original protective layers provided on
the pump materials will be destroyed, rendering the ex-
posed metal surface permanently activated for chemical
attack.
[0006] The present invention reduces cavitation in sev-
eral ways. First, the pump is oriented to allow liquid flow-
ing into the compression chamber by the natural tenden-
cy of liquid to flow downward and residual vapor to leave
the compression chamber, and return to the supply tank,
by the natural tendency of vapor to flow upward. The
location of the large smooth inlet line at the top of the

pump encourages any vapor to escape and be piped
back to the supply tank. The flow of vapor back to the
supply tank is also encouraged by the conduit leading
back, at a positive slope, to the supply tank. This principle
will also apply to liquids where dissolved gas can come
out of solution or where gas is entrained.
[0007] Second, the inlet chamber located above the
inlet valve reduces cavitation because this chamber pre-
pares a new discrete volume of inlet liquid while the cur-
rent discrete volume is being power-stroked out of the
compression chamber. This is furthered by setting the
inlet valves in angled pockets that encourage and facili-
tate the buoyancy and upward movement of any released
bubbles back to the top of the inlet line during the power
stroke.
[0008] Third, the current invention discourages cavita-
tion because the unswept volume, as discussed above,
is minimized. This is critical to the efficiency of the pump
as well as reduction of the adverse effects of cavitation
because this residual liquid tends to vaporize when sub-
jected to depressurization during the intake stroke.
[0009] Although the foregoing art addresses some of
the various needs of the industry, the devices and meth-
ods described present an improvement in cavitation re-
duction and pump efficiency.

SUMMARY OF THE INVENTION

[0010] The present invention discloses a pump and a
method according to the characterizing portions of the
independent claims. Preferred embodiments are de-
scribed in the dependent claims.
[0011] The present invention increases the pumping
efficiency of liquids whose liquid source is at a tempera-
ture and pressure close to its liquidus, or liquids with en-
trained or dissolved gas, referred to as a vapor in several
ways. First, the pump is oriented to allow liquid flowing
into the compression chamber by the natural tendency
of liquid to flow downward and residual vapor to return
to the supply tank, by the natural tendency of vapor to
flow upward. The location of the large smooth inlet line
at the top of the pump encourages any vapor to escape
and be piped back to the supply tank. The flow of vapor
back to the supply tank is also encouraged by the vapor
outlet and conduit leading back, at a positive slope, to
the supply tank. The vapor outlet can be slightly higher
than the liquid inlet to improve the purging of the vapor.
Second, the inlet chamber located above the inlet valve
reduces cavitation because this chamber prepares a new
discrete volume of inlet liquid while the current discrete
volume is being power-stroked out of the compression
chamber. This is furthered by setting the inlet valves in
angled pockets which encourages and facilitates the re-
lease of any released vapor bubbles back to the top of
the inlet line during the power stroke. Finally, the current
invention discourages cavitation because the unswept
volume is minimized. This is critical to the efficiency of
the pump as well as reduction of the adverse effects of

1 2 



EP 1 493 922 B1

3

5

10

15

20

25

30

35

40

45

50

55

cavitation because this residual liquid tends to vaporize
when subjected to depressurization during the intake
stroke. The effects of liquid compressibility are reduced
with reduced unswept volume.
[0012] An object and advantage of the invention is to
provide an improved apparatus and method of pumping
liquids that removes vapor from the pump and returns
the vapor to the supply tank in a more efficient manner.
[0013] Another object and advantage of the invention
allows the pumping of liquids whose liquid source is at a
temperature and pressure close to its liquidus or has en-
trained gas or gas coming out of solution.
[0014] An object and advantage of the invention is to
provide an apparatus and method of pumping liquids that
decreases the unswept volume of the pump.
[0015] Yet another object and advantage of the inven-
tion is to provide an apparatus and method of pumping
liquids with reduced cavitation.
[0016] Another object and advantage of the invention
is to provide an apparatus and method of pumping liquids
that increases the efficiency of the pump.
[0017] The foregoing objects and advantages of the
invention will become apparent to those skilled in the art
when the following detailed description of the invention
is read in conjunction with the accompanying drawings
and claims. Throughout the drawings, like numerals refer
to similar or identical parts.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Figure 1 is a front view of the pumping system, show-
ing inlet and outlet lines, the supply tank and the
driving means.

Figure 2 is a perspective view of the pump.

Figure 3 is a front view of the pump with arrows in-
dicating fluid direction.

Figure 4 is a side cross sectional view of the pump
as it aspirates fluid into the compression chamber.

Figure 5 is a side cross sectional view of the pump
as it pumps fluid out of the compression chamber.

DETAILED DESCRIPTION OF THE INVENTION

[0019] With reference to the accompanying figures,
Figure 1 illustrates a preferred pumping system using the
inventive pump. The pump 10, shown in detail in Figures
2 to 5, is in fluid communication with a downwardly de-
clining inlet conduit 14 which is connected to the bottom
of a supply tank 12, an upwardly inclining vapor release
conduit 16 which communicates with the top of the supply
tank 12. The supply tank 12 is shown in Figure 1 with a
level of liquid 13 contained therein. Since the liquid is

held near its liquidus, vapor bubbles will tend to form in
the liquid when either the temperature rises beyond the
liquid’s liquidus or the pressure decreases below the liq-
uidus. The inlet conduit 14 is preferably connected at the
bottom of the supply tank 12 and the vapor release con-
duit 16 in fluid communication with the supply tank 12,
preferably connected at the top of the supply tank 12. In
an alternative embodiment not shown in the Figures, an
automatic vent valve can replace the vapor release con-
duit 16 when the gas can be safely and economically
vented to atmosphere or alternative vessel. The inlet con-
duit 14 is further preferably downwardly declining in slope
and the gas release conduit 16 preferably upwardly in-
clining. This configuration facilitates the natural tendency
of liquid to flow downwardly and vapor upwardly.
[0020] As Figure 1 illustrates, the fluid in the supply
tank 12 is primarily liquid under vapor, however the liquid
may contain some vapor bubbles, with the vapor bubbles
being more prevalent at the top of the liquid than at the
bottom. Thus, the inlet conduit 14, communicating with
the bottom of the supply tank 12, is generally composed
of liquid but some vapor bubbles may move into the
downwardly declining inlet conduit 14. Further, as the
liquid progresses down the inlet conduit 14, additional
vapor bubbles may form due to increased temperature
or decreased pressure. The vapor release conduit 16 is
shown in Figure 1 to be filled with a liquid and vapor
mixture to the level of liquid contained in the supply tank
12. A fluid equilibrium level 19 is shown across the vapor
release conduit 16 and the fluid level 13 in the supply
tank. The vapor release conduit 16 contains vapor above
the fluid equilibrium level 19.
[0021] The pump 10 is drivingly connected to a drive
means, e.g., an electric motor 11. Actuation of the pump
10 by the motor 11 will result in liquid being drawn from
the bottom of the supply tank 12 into the pump 10 with
the liquid ultimately being pumped out of the pump 10
through a liquid outlet conduit 18. Any vapor released
inside the pump 10 will tend, as a result of the invention,
to be released into the upwardly inclined vapor outlet
conduit 16, thus preventing the bubbles from moving
through the internal valved chambers of the pump 10.
Thus, cavitation is minimized and volumetric efficiency
maximized.
[0022] Turning now to Figures 2 and 3, the pump 10
is comprised of a crankcase assembly 20 and a manifold
26. A crankshaft 22 is disposed through the crankcase
assembly 20 and, as illustrated in Figure I, is drivingly
connected to an electric motor 11 or the equivalent.
[0023] The downwardly declined liquid-vapor inlet con-
duit 14, shown in Figure 1, is connected to the pump 10
via the inlet pipe stub 30 and inlet flange 32. The upwardly
inclined vapor release conduit 16 is connected to the
pump 10 via the vapor outlet pipe stub 36 and vapor outlet
flange 38. In an alternate embodiment, the vapor outlet
pipe 36 can be slightly higher than the liquid inlet pipe
30, either by design or by tilting the pump. The liquid
outlet conduit 18 is connected to the pump 10 via the
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liquid outlet pipe stub 78 and the liquid outlet flange 80.
The arrows in Figures 1 and 3 indicate the direction of
flow of the fluid when the pump is operational. The vapor
release conduit 16 is of sufficient diameter to allow the
buoyant vapor to percolate upwardly.
[0024] Figure 4 illustrates a cross section of the man-
ifold 26 and crankcase assembly 20. An upper inlet cham-
ber 40 is in fluid communication with a valve chamber 42
that is configured in an angled pocket. The first upper
end of the valve chamber 44 is preferably higher with
respect to the second lower end of the chamber 46. The
second lower end of the valve chamber 44 is in valved
fluid communication with the compression chamber 62.
An inlet valve 52 controls the flow of liquid from the valve
chamber 42 into the compression chamber 62. The inlet
valve 52 consists preferably of a valve seat 50, a spring
retainer 54, a valve spring 56 and a valve plug 58. The
inlet valve 52 is biased in the closed position by the valve
spring 56.
[0025] A displacement element, shown as a plunger
24, an alternate embodiment may be a piston, is in com-
munication with the compression chamber 62 and is driv-
ingly connected to the crankshaft 22 which is, in turn,
driven by the motor 11. The plunger 24 moves backward
in a suction stroke to draw liquid into the compression
chamber 62 and forward in a power stroke to push liquid
out of the compression chamber 62. The preferred em-
bodiment provides a valve chamber 42 volume that is
greater than the volume vacated by the plunger 24 after
completing a full suction stroke in the compression cham-
ber 62.
[0026] The lower portion of the compression chamber
62 is in valved fluid communication with the liquid outlet
chamber 76. The outlet valve 66 consists preferably of a
valve seat 68, a spring retainer 70, a valve spring 72 and
a valve plug 74. Figure 4 shows the valve spring 72 par-
tially cut away to expose the liquid outlet chamber 76.
The outlet valve 66 is biased in the closed position by
the valve spring 72. The preferred embodiment includes
three sets of valve chambers 42, inlet valves 50, com-
pression chambers 62, plungers 24 and outlet valves 66.
It is understood that any number of these components
may be employed depending on the particular require-
ments.
[0027] Operation of the preferred embodiment may
now be described. Initially, it is ensured that the liquid is
in equilibrium through the pumping system. When this is
achieved, liquid is allowed to substantially fill the upper
inlet chamber 40, the vapor release conduit 16 up to the
fluid equilibrium level 19, and the valve chambers 42.
Figures 1 and 3 illustrate the general flow of liquid and
vapor during operation of the pump.
[0028] Once equilibrium is achieved, the liquid resident
in the upper inlet chamber 40 and in the valve chambers
42 is prepared by the invention design by allowing time
for any released vapor bubbles to move upwardly. The
natural tendency for vapor to move upward is facilitated
by the angling of the valve chamber 42. The preferred

embodiment further includes a substantially smooth up-
per surface 48 within the valve chamber 42 to allow the
released vapor bubbles to move more readily upwardly
along the upper surface 48 and ultimately, into the upper
inlet chamber 40.
[0029] Actuation of the crankshaft 22 by the motor 11
results in the plunger 24 moving either forward in a power
stroke or backward in a suction stroke. Figure 4 illustrates
the plunger 24 moving backward in a suction stroke. As
the plunger 24 moves back, the compression cylinder
pressure is reduced. This pressure drop actuates the inlet
valve 52, causing the valve 52 to compress the valve
spring 56 against the spring retainer 54, creating a valved
liquid inlet aperture 60. The liquid flows through the inlet
aperture 60 into the compression chamber 62, which is
empty on the initial stroke, primarily from the valve cham-
ber 42, and to some extent the upper inlet chamber 40.
The suction pressure created during the filling process
along with the bias of the valve spring 72 causes the
outlet valve 66 to remain seated and closed while the
compression chamber 62 is filled. Pressure in the dis-
charge side makes this more positive on subsequent
strokes. When the plunger 24 is completely pulled back
and the compression chamber 62 filled with liquid, the
pressure in the compression chamber 62 balances with
the pressure of the valve chamber 42 and upper liquid
inlet chamber 40 and the inlet valve 52 closes.
[0030] As illustrated in Figure 5, the crankshaft 22 then
causes the plunger 24 to push forward in a power stroke,
increasing the pressure on the liquid in the compression
chamber 62. This pressure causes the inlet valve 50 to
remain closed, but forces the outlet valve 66 to compress
the outlet valve spring 72 creating a valved liquid outlet
aperture 64. The liquid is forced out of the compression
chamber 62 through the liquid outlet aperture 64 and into
the liquid outlet chamber 76. Ultimately, the liquid flows
out of the pump 10 and into the liquid outlet conduit 18.
[0031] As discussed above, during the power stroke,
the liquid that is in contact with the valve chamber 42 has
time to allow any released vapor bubbles to flow upwardly
which will occur since the bubbles are lighter than the
liquid. The upwardly angled valve chamber 42 then fa-
cilitates the escape of the bubbles into the upper inlet
chamber 40. When the pump is operating, the natural
flow of the bubbles will be upward and toward the region
of least pressure. Since the flow will be sustained from
the downwardly declining liquid inlet conduit 14 that con-
nects with the bottom of supply tank 12 there will be a
natural tendency for the bubbles to move to the upwardly
inclining gas outlet conduit 16 which connects with the
tank 12 at a point above the fluid equilibrium level 19. As
a result, the bubbles are released from the pump system
and returned to the supply tank 12.
[0032] The angling of the valve chamber 42 also re-
duces cavitation by reducing the unswept volume of the
compression chamber 62. The unswept volume is the
volume of liquid remaining in the compression chamber
62 when the plunger 24 is at the end of its power stroke.
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Vaporization of the liquid remaining unswept in the com-
pression chamber 62 when subjected to depressuriza-
tion during the suction stroke results in cavitation and
reduces the efficiency of the pump 10. The present in-
vention places the valved liquid inlet aperture 60 as near
to the plunger as possible by angling the second end of
the valve chamber 46 downwardly with respect to the
first end of the valve chamber 44. As seen in Figure 5,
the valved inlet aperture 60 is configured so that it is
immediately adjacent to the fully extended plunger 24.
Thus, the incoming liquid is placed directly into the com-
pression chamber 62 with as little intervening space as
possible.
[0033] The above specification describes certain pre-
ferred embodiments of this invention. This specification
is in no way intended to limit the scope of the claims.
Other modifications, alterations, or substitutions may
now suggest themselves to those skilled in the art, all of
which are within the spirit and scope of the present in-
vention. It is therefore intended that the present invention
be limited only by the scope of the attached claims below:

Claims

1. A pump (10) for pumping a liquid that may have gas
coming out of solution, comprising:

a manifold (26) having an upper inlet chamber
(40) valvelessly connected to at least one lower
valve chamber (42) with first and second ends
(44, 46), the first end (44) adjacent and below
the upper inlet chamber (40) and the second end
(46) adjacent and above a compression cham-
ber (62) with an inlet valve (52) between the sec-
ond end (46) of the at least one valve chamber
(42) and the compression chamber (62);
a plunger (24) displaceable in the compression
chamber (62); and
an outlet valve (66) in a lower portion of the com-
pression chamber (62),
characterized by downwardly angling the at
least one valve chamber (42) such that the sec-
ond end (46) of the valve chamber (42) is posi-
tioned lower than the first end (44) of the valve
chamber (42) to facilitate the upward escape of
released vapor into the upper inlet chamber (40)
and the downward flow of liquid.

2. The pump (10) of claim 1, further comprising the
valve chamber (42) having a substantially smooth
upper side.

3. The pump (10) of claim 1, wherein the volume of the
at least one valve chamber (42) is greater than the
volume vacated by the plunger (24) in moving its full
stroke in the compression chamber (62).

4. The pump (10) of claim 1, further comprising:

a downwardly declining inlet conduit (14) in fluid
communication with the upper inlet chamber
(40);
an upwardly inclining vapor release conduit (16)
in fluid communication with the upper inlet cham-
ber (40); and
a supply tank (12) containing liquid in liquid com-
munication with the inlet conduit (14) and vapor
with the vapor release conduit (16), wherein the
pump (10) is at a lower level than the level of
liquid (13) in the supply tank (12) to facilitate the
downward flow of liquid and the upward escape
of released vapor, the inlet conduit (14) and the
vapor release conduit (16) being in fluid com-
munication with the upper inlet chamber (40).

5. A method for reducing cavitation in a pump (10), for
pumping liquids that may have gas coming out of
solution, the method comprising:

locating an upper inlet chamber (40) adjacent to
and above a valve chamber (42);
locating the valve chamber (42) adjacent to and
above a compression chamber (62) with an inlet
valve (52) therebetween;
locating an outlet valve (66) in a lower portion
of the compression chamber (62); and
facilitating the removal of vapor released by the
liquid while held in the upper inlet chamber (40)
and valve chamber (42);
characterized by providing an upwardly in-
clined conduit (16) for vapor released by the liq-
uid while held in the upper inlet chamber (40)
and valve chamber (42) to return to the liquid
supply tank (12).

6. The method of claim 5, further comprising facilitating
the removal of vapor released by the liquid while held
in the upper inlet chamber (40) and valve chamber
(42) by downwardly angling the valve chamber (42)
so that a second end (46) of the valve chamber (42)
is lower with respect to a first end (44) of the valve
chamber (42).

7. The method of claim 6, further comprising ensuring
the upper side of the valve chamber (42) is substan-
tially smooth.

8. The method of claim 7, further comprising placing
the pump (10) lower than the level of liquid (13) in
the supply tank (12).

Patentansprüche

1. Pumpe (10) zum Pumpen einer Flüssigkeit, die aus
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der Lösung kommendes Gas aufweisen kann, auf-
weisend:

einen Verteiler (26), der eine obere Einlasskam-
mer (40) hat, die ventillos mit wenigstens einer
unteren Ventilkammer (42) verbunden ist, wel-
che ein erstes Ende und ein zweites Ende (44,
46) aufweist, wobei das erste Ende (44) benach-
bart zur und unterhalb der oberen Einlasskam-
mer (40) ist und das zweite Ende (46) benach-
bart zu und oberhalb einer Druckkammer (62)
ist, wobei sich zwischen dem zweiten Ende (46)
der wenigstens einen Ventilkammer (42) und
der Druckkammer (62) ein Einlassventil (52) be-
findet,
einen Kolben (24), der in der Druckkammer (62)
verlagerbar ist, und
ein Auslassventil (66) in einem unteren Ab-
schnitt der Druckkammer (62),
dadurch gekennzeichnet, dass die wenig-
stens eine Ventilkammer (42) derart nach unten
geneigt ist, dass das zweite Ende (46) der Ven-
tilkammer (42) niedriger als das erste Ende (44)
der Ventilkammer (42) angeordnet ist, so dass
das Nachobenentweichen von freigewordenem
Dampf in die obere Einlasskammer (40) hinein
und das Nachuntenfließen von Flüssigkeit er-
leichtert ist.

2. Pumpe (10) gemäß Anspruch 1, ferner aufweisend,
dass die Ventilkammer (42) eine im Wesentlichen
ebene Oberseite hat.

3. Pumpe (10) gemäß Anspruch 1, wobei das Volumen
der wenigstens einen Ventilkammer (42) größer als
das von dem Kolben (24) bei seiner vollständigen
Hubbewegung in der Druckkammer (62) freigege-
bene Volumen ist.

4. Pumpe (10) gemäß Anspruch 1, ferner aufweisend:

eine nach unten abfallend geneigte Einlasslei-
tung (14), die in Fluidverbindung mit der oberen
Einlasskammer (40) steht,
eine nach oben ansteigend geneigte Dampfaus-
lassleitung (16), die in Fluidverbindung mit der
oberen Einlasskammer (40) steht, und
einen Vorratsbehälter (12), der in Fluidverbin-
dung mit der Einlassleitung (14) stehende Flüs-
sigkeit und mit der Dampfauslassleitung (16) in
Fluidverbindung stehenden Dampf enthält, wo-
bei die Pumpe (10) sich auf einem niedrigeren
Höhenniveau als das Höhenniveau der Flüssig-
keit (13) in dem Vorratsbehälter (12) befindet,
so dass das Nachuntenfließen von Flüssigkeit
und das Nachobenentweichen von freigeworde-
nem Dampf erleichtert ist, und wobei die Einlas-
sleitung (14) und die Dampfauslassleitung (16)

in Fluidverbindung mit der oberen Einlasskam-
mer (40) stehen.

5. Verfahren zum Reduzieren von Kavitation in einer
Pumpe (10) zum Pumpen von Flüssigkeiten, die aus
der Lösung kommendes Gas aufweisen können, wo-
bei das Verfahren aufweist:

Anordnen einer oberen Einlasskammer (40) be-
nachbart zu und über einer Ventilkammer (42),
Anordnen der Ventilkammer (42) benachbart zu
und über einer Druckkammer (62), mit einem
Einlassventil (52) dazwischen,
Anordnen eines Auslassventils (66) in einem un-
teren Abschnitt der Druckkammer (62), und
Erleichtern des Entfernens von von der Flüssig-
keit, während sie in der oberen Einlasskammer
(40) und in der Ventilkammer (42) aufgenom-
men ist, freigegebenem Dampf,
gekennzeichnet durch Bereitstellen einer
nach oben ansteigend geneigten Leitung (16)
zum Zurückführen von von der Flüssigkeit, wäh-
rend sie in der oberen Einlasskammer (40) und
in der Ventilkammer (42) aufgenommen ist, frei-
gegebenem Dampf in den Flüssigkeitsvorrats-
behälter (12).

6. Verfahren gemäß Anspruch 5, ferner aufweisend ein
Erleichtern des Entfernens von von der Flüssigkeit,
während sie in der oberen Einlasskammer (40) und
in der Ventilkammer (42) aufgenommen ist, freige-
gebenem Dampf durch Nachuntenneigen der Ven-
tilkammer (42), so dass ein zweites Ende (46) der
Ventilkammer (42) in Bezug auf ein erstes Ende (44)
der Ventilkammer (42) niedriger ist.

7. Verfahren gemäß Anspruch 6, ferner aufweisend ein
Gewährleisten, dass die Oberseite der Ventilkam-
mer (42) im Wesentlichen eben ist.

8. Verfahren gemäß Anspruch 7, ferner aufweisend ein
niedrigeres Anordnen der Pumpe (10) als das Hö-
henniveau der Flüssigkeit (13) in dem Vorratsbehäl-
ter (12).

Revendications

1. Pompe (10) destinée à pomper un liquide contenant
du gaz pouvant s’échapper de la solution,
comprenant :

un collecteur (26) comprenant une chambre
d’admission supérieure (40) raccordée sans
soupapes à au moins une chambre à vanne in-
férieure (42) dotée d’une première et d’une se-
conde extrémités (44, 46), la première extrémité
(44) étant adjacente et en dessous de la cham-
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bre d’admission supérieure (40) et la seconde
extrémité (46) étant adjacente et au-dessus
d’une chambre de compression (62) avec un
clapet d’aspiration (52) entre la seconde extré-
mité (46) de la au moins une chambre à vanne
(42) et la chambre de compression (62) ;
un piston plongeur (24) qui peut se déplacer
dans la chambre de compression (62) ; et
un clapet de refoulement (66) dans une partie
inférieure de la chambre de compression (62),
caractérisée par  un réglage d’obliquité vers le
bas de la au moins une chambre à vanne (42),
de telle sorte que la seconde extrémité (46) de
la chambre à vanne (42) soit positionnée plus
bas que la première extrémité (44) de la cham-
bre à vanne (42) afin de faciliter l’échappement
vers le haut de la vapeur dégagée dans la cham-
bre d’admission supérieure (40) et la circulation
vers le bas du liquide.

2. Pompe (10) selon la revendication 1, comprenant en
outre la chambre à vanne (42) ayant un côté supé-
rieur sensiblement lisse.

3. Pompe (10) selon la revendication 1, dans laquelle
le volume de la au moins une chambre à vanne (42)
est supérieur au volume laissé par le piston plongeur
(24) en effectuant sa course complète dans la cham-
bre de compression (62).

4. Pompe (10) selon la revendication 1, comprenant en
outre :

une conduite d’admission (14) inclinée vers le
bas, en communication fluidique avec la cham-
bre d’admission supérieure (40) ;
une conduite de dégagement de vapeur (16) in-
clinée vers le haut en communication fluidique
avec la chambre d’admission supérieure (40) ;
et
un réservoir d’alimentation (12) contenant du li-
quide en communication liquide avec la condui-
te d’admission (14) et vapeur avec la conduite
de dégagement de vapeur (16), dans lequel la
pompe (10) est à un niveau inférieur au niveau
du liquide (13) dans le réservoir d’alimentation
(12) afin de faciliter la circulation vers le bas du
liquide et l’échappement vers le haut de la va-
peur dégagée, la conduite d’admission (14) et
la conduite de dégagement de vapeur (16) étant
en communication fluidique avec la chambre
d’admission supérieure (40).

5. Procédé de réduction de la cavitation dans une pom-
pe (10), permettant de pomper des liquides qui peu-
vent avoir du gaz s’échappant de la solution, ledit
procédé comprenant :

le positionnement d’une chambre d’admission
supérieure (40) adjacente à et au-dessus d’une
chambre à vanne (42) ;
le positionnement de la chambre à vanne (42)
adjacente à et au-dessus d’une chambre de
compression (62) avec un clapet d’aspiration
(52) entre ces dernières ;
le positionnement d’un clapet de refoulement
(66) dans une partie inférieure de la chambre
de compression (62) ; et
la suppression facilitée de la vapeur dégagée
par le liquide tout en étant conservée dans la
chambre d’admission supérieure (40) et dans la
chambre à vanne (42) ;
caractérisé en ce qu’ il fournit une conduite in-
clinée vers le haut (16) pour la vapeur dégagée
par le liquide tout en étant conservé dans la
chambre d’admission supérieure (40) et dans la
chambre à vanne (42) pour retourner vers la ré-
servoir d’alimentation en liquide (12).

6. Procédé selon la revendication 5, comprenant en
outre la suppression facilitée de la vapeur dégagée
par le liquide tout en étant conservée dans la cham-
bre d’admission supérieure (40) et dans la chambre
à vanne (42) en réglant l’obliquité vers le bas de la
chambre à vanne (42) pour qu’une seconde extré-
mité (46) de la chambre à vanne (42) soit plus bas
par rapport à une première extrémité (44) de la
chambre à vanne (42).

7. Procédé selon la revendication 6, comprenant en
outre le fait de s’assurer que le côté supérieur de la
chambre à vanne (42) est sensiblement lisse.

8. Procédé selon la revendication 7, comprenant en
outre le placement de la pompe (10) plus bas que le
niveau du liquide (13) dans le réservoir d’alimenta-
tion (12).

11 12 



EP 1 493 922 B1

8



EP 1 493 922 B1

9



EP 1 493 922 B1

10



EP 1 493 922 B1

11


	bibliography
	description
	claims
	drawings

