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Description

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application is a PCT International applica-
tion which claims priority to U.S. Patent Application No.
14/931,885, filed November 4, 2015, and claims priority
to U.S. Provisional Patent Application No. 62/156,512,
filed May 4, 2015.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The disclosed and claimed concept relates to a
stator assembly for a progressing cavity pump and, more
specifically, to a stator assembly wherein the helical pas-
sage is a flexible helical passage.

Background Information

[0003] Progressing cavity pumps are often referred to
as "Moineau" pumps, in recognition of their inventor,
Rene Moineau, who obtained U.S. Patent No. 1,892,217.
Progressing cavity pumps are used in various industries
to pump materials such as, but not limited to, viscous
fluids, semi-solids, fluids with solids in suspension, and
solids. Exemplary materials transported by a progressing
cavity pump include, but are not limited to, oil, sewage,
fracking fluids or the like. Generally, a progressing cavity
pump (also known as a helical gear pump) includes an
elongated rotor having one or more externally threaded
helical lobes, or "splines," rotatably disposed in a stator
assembly or stator body defining a helical passage. In
one embodiment, the helical passage includes one more
lobes than the helical rotor. The elongated helical pas-
sage includes a plurality of helical grooves that form a
plurality of cavities with the stator. As the rotor turns within
the stator, the cavities progress from a suction end of the
pump to a discharge end. In other embodiments, there
are an equal number of rotor splines and stator lobes,
but the rotor splines are sized and shaped so as to define
cavities within the stator lobes. In an exemplary embod-
iment, each lobe of the rotor is, in theory, constantly in
general contact with the stator at any transverse cross
section; this has the effect of creating a plurality of empty
spaces between the stator and the rotor. It is noted that
the clearance, or interference, at a location wherein a
rotor spline is not fully seated in a stator lobe, may be
variable, i.e., less than substantial engagement. That is,
for example, in an embodiment wherein a stator passage
has an arcuate end surface and a linear lateral surface,
it is desirable to ensure the rotor seals against the arcuate
end surface of the stator; this ensures the cavity, and
therefore the fluid therein, moves forward. It is desirable,
but less important, that the rotor seals against the linear
lateral surface of the stator.
[0004] As the rotor rotates, the empty spaces advance

from the suction end of the helical passage to the dis-
charge end of the helical passage. Further, the empty
spaces are isolated from each other by the points of con-
tact between the rotor and the stator, which are often
referred to as "seal lines." As the rotor rotates within the
stator, the empty spaces "move" or progress with a helical
motion along the length of the helical passage. In oper-
ation of a progressing cavity pump, the empty spaces
are filled with a material that is to be moved. Thus, as
the empty spaces progress, the material is moved from
one end of the stator to the other end of the stator as the
rotor rotates relative to the stator. Due to the shape and
geometry of the stator and the rotor, the rotor will move
laterally or precess relative to the stator as the rotor ro-
tates within the stator. In other words, the rotor moves
eccentrically relative to the stator in addition to rotating
within the stator.
[0005] In an exemplary embodiment, shown in Figure
1, a progressing cavity pump 1, includes an elongated
helical rotor 2, and a stator assembly 3 defining an elon-
gated helical passage 4. In the exemplary embodiment
shown, the rotor has a single lobe and, therefore, has a
generally circular cross-sectional shape. The helical pas-
sage (shown in cross-section) has an obround shape.
As used herein, an "obround" shape includes opposed
generally arcuate surfaces and opposed generally par-
allel, generally linear surfaces; what may be colloquially
identified as a "pill" shape. In operation, the rotor 2 re-
ciprocates between the two ends of the helical passage.
[0006] To ensure that the rotor is "constantly in sub-
stantial contact with the stator at any transverse cross
section" the stator helical passage is typically lined with
a resilient material, such as but not limited to an elasto-
meric material. That is, in an exemplary embodiment, the
stator assembly includes a rigid support assembly defin-
ing the helical passage and the liner is disposed thereon.
As the rotor rotates and reciprocates between the two
ends of the helical passage, in the exemplary embodi-
ment shown in Figure 1, the resilient material is com-
pressed between the rotor and the support structure. Fur-
ther, if the material being moved is a fluid with suspended
solids, the solids may pass between the resilient material
and the rotor.
[0007] This configuration has several disadvantages
including the degradable nature of the resilient material
liner. That is, the compression of the resilient material
liner causes rapid wear and tear on the liner leading to
the need for replacement. As used herein, "rapid" deg-
radation is a relative term; a resilient material degrades
more rapidly than a durable material. Further, solids
passing between the resilient material and the rotor also
damage the resilient material liner. Also, the resilient ma-
terial liner may react with, or be degraded by, the material
being moved. Another disadvantage is that rigid stator
assemblies are difficult and/or expensive to construct.
That is, such stator assemblies are typically created by
hydroforming, rolling a metal tube, cold drawing a metal
tube, hot extrusion of a metal tube, boring a metal tube
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using a method such as, but not limited to, electrical dis-
charge machining, and electroforming with metal depo-
sition.
[0008] In another embodiment, not shown, the stator
assembly is made substantially of a resilient material.
While the resilient material may have a rigid outer hous-
ing, the helical structure and support is formed by the
resilient material. This embodiment also allows for sub-
stantial constant contact between the rotor and the stator
assembly, and, allows for solids to pass between the rotor
and stator. This embodiment is, however, also subject to
rapid degradation. Further, as the stator helical passage
is generally resilient, the progressing cavity pump of this
embodiment is limited to lower pressures and lower
transfer speeds. That is, at a higher pressure, the stator
will distort allowing back-flow of the material over the ro-
tor.
[0009] In another embodiment, not shown, the stator
assembly is made of a rigid material with no liner. Typi-
cally, both the rotor and the stator are made from a du-
rable material, i.e., a non-resilient material. While a du-
rable material is less subject to wear-and tear, the friction
between the two durable material elements will cause
wear-and-tear to both the rotor and the stator. Further,
with rigid materials forming both the rotor and the stator,
particles cannot pass therebetween. That is, a solid
trapped between the rigid rotor and stator will be crushed
causing additional wear and tear to the components. Al-
ternatively, with a larger or more durable particle, the
rotor will flex, possibly bending the rotor permanently. As
such, and as used herein, a progressing cavity pump
wherein a durable rotor engages, or moves over, a du-
rable stator is a "self-damaging" progressing cavity
pump. One solution to the issue with particles in a self-
damaging progressing cavity pump is to allow for a small
gap between the rotor and the stator; that is, the rotor
and stator are not "constantly in contact." This configu-
ration, however, allows for back-flow of the material be-
tween adjacent cavities. That is, this configuration is less
efficient. Further, in this embodiment, the stator is typi-
cally made by one of the expensive methods noted
above.
[0010] Further, as noted in U.S. Patent No. 8,905,733
there is an advantage to having turbulent flow of a fluid
adjacent the stator surface within a progressing cavity
pump. In that patent, the turbulent flow is created or en-
hanced by grooves in, for example, the surface of the
stator helical passage. These grooves, however, must
be machined into the stator helical passage surface ei-
ther during the formation of helical passage or sometime
thereafter. As such, the grooves are expensive to incor-
porate into the stator.
[0011] It is understood that a progressing cavity pump
includes a drive assembly with a drive shaft that causes
the rotor to rotate within the stator thereby creating the
pump action. That is, a rotary motion is converted to a
fluid action, i.e., pumping. As is known, however, the ro-
tor/stator assembly with minor geometric differences

may have a fluid pumped therethrough thereby causing
the rotor to rotate. That action is then transferred to the
drive shaft and drive assembly. That is, a fluid motion is
converted into a mechanical motion. Thus, it is under-
stood that while the following discussion addresses a ro-
tor/stator assembly as a pump, the same rotor/stator as-
sembly may be used to create a rotational motion, i.e.,
may be used as a drive device, e.g., for a drill.
US5832604 discloses a method of manufacturing seg-
mented stators for helical gear pumps and motors.
US2013/0149182 discloses reinforced stators and fabri-
cation methods.
[0012] There is, therefore, the need for an improved
progressing cavity pump wherein the components are
not subject to rapid degradation, are not self-damaging,
and do not allow for back flow of the material being trans-
ported.

SUMMARY OF THE INVENTION

[0013] The present invention relates to a stator lami-
nate and a method of making a stator assembly as set
forth in the appended claims.
[0014] It is noted that the configuration set forth below,
including the selection of the materials, solve the stated
problems.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] A full understanding of the invention can be
gained from the following description of the preferred em-
bodiments when read in conjunction with the accompa-
nying drawings in which:

Figure 1 is a partial cross-sectional side view of a
prior art progressing cavity pump.
Figure 2 is a schematic side view of a progressing
cavity pump.
Figure 3 is an isometric partial view of a rotor assem-
bly and a stator assembly.
Figure 4 is a partial front view of a progressing cavity
pump rotor assembly and a stator assembly includ-
ing a slider.
Figure 5 is a front view of a stator assembly stator
laminate body.
Figure 6 is an exploded isometric partial view of a
stator assembly stator laminate stack.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0016] It will be appreciated that the specific elements
illustrated in the figures herein and described in the fol-
lowing specification are simply exemplary embodiments
of the disclosed concept, which are provided as non-lim-
iting examples solely for the purpose of illustration.
Therefore, specific dimensions, orientations, assembly,
number of components used, embodiment configura-
tions and other physical characteristics related to the em-
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bodiments disclosed herein are not to be considered lim-
iting on the scope of the disclosed concept.
[0017] Directional phrases used herein, such as, for
example, clockwise, counterclockwise, left, right, top,
bottom, upwards, downwards and derivatives thereof, re-
late to the orientation of the elements shown in the draw-
ings and are not limiting upon the claims unless expressly
recited therein.
[0018] As used herein, the singular form of "a," "an,"
and "the" include plural references unless the context
clearly dictates otherwise.
[0019] As used herein, the statement that two or more
parts or components are "coupled" shall mean that the
parts are joined or operate together either directly or in-
directly, i.e., through one or more intermediate parts or
components, so long as a link occurs. As used herein,
"directly coupled" means that two elements are directly
in contact with each other. It is noted that moving parts,
such as but not limited to circuit breaker contacts, are
"directly coupled" when in one position, e.g., the closed,
second position, but are not "directly coupled" when in
the open, first position. As used herein, "fixedly coupled"
or "fixed" means that two components are coupled so as
to move as one while maintaining a constant orientation
relative to each other. Accordingly, when two elements
are coupled, all portions of those elements are coupled.
A description, however, of a specific portion of a first el-
ement being coupled to a second element, e.g., an axle
first end being coupled to a first wheel, means that the
specific portion of the first element is disposed closer to
the second element than the other portions thereof.
[0020] As used herein, the phrase "removably cou-
pled" means that one component is coupled with another
component in an essentially temporary manner. That is,
the two components are coupled in such a way that the
joining or separation of the components is easy and
would not damage the components. For example, two
components secured to each other with a limited number
of readily accessible fasteners are "removably coupled"
whereas two components that are welded together or
joined by difficult to access fasteners are not "removably
coupled." A "difficult to access fastener" is one that re-
quires the removal of one or more other components prior
to accessing the fastener wherein the "other component"
is not an access device such as, but not limited to, a door.
[0021] As used herein, "operatively coupled" means
that a number of elements or assemblies, each of which
is movable between a first position and a second position,
or a first configuration and a second configuration, are
coupled so that as the first element moves from one po-
sition/configuration to the other, the second element
moves between positions/configurations as well. It is not-
ed that a first element may be "operatively coupled" to
another without the opposite being true.
[0022] As used herein, a "coupling assembly" includes
two or more couplings or coupling components. The com-
ponents of a coupling or coupling assembly are generally
not part of the same element or other component. As

such, the components of a "coupling assembly" may not
be described at the same time in the following description.
[0023] As used herein, a "coupling" or "coupling com-
ponent(s)" is one or more component(s) of a coupling
assembly. That is, a coupling assembly includes at least
two components that are structured to be coupled togeth-
er. It is understood that the components of a coupling
assembly are compatible with each other. For example,
in a coupling assembly, if one coupling component is a
snap socket, the other coupling component is a snap
plug, or, if one coupling component is a bolt, then the
other coupling component is a nut.
[0024] As used herein, "correspond" indicates that two
structural components are sized and shaped to be similar
to each other and may be coupled with a minimum
amount of friction. Thus, an opening which "corresponds"
to a member is sized slightly larger than the member so
that the member may pass through the opening with a
minimum amount of friction. This definition is modified if
the two components are to fit "snugly" together. In that
situation, the difference between the size of the compo-
nents is even smaller whereby the amount of friction in-
creases. If the element defining the opening and/or the
component inserted into the opening are made from a
deformable or compressible material, the opening may
even be slightly smaller than the component being in-
serted into the opening. With regard to surfaces, shapes,
and lines, two, or more, "corresponding" surfaces,
shapes, or lines have generally the same size, shape,
and contours.
[0025] As used herein, in the phrase "[x] moves be-
tween its first position and second position," or, "[y] is
structured to move [x] between its first position and sec-
ond position," "[x]" is the name of an element or assembly.
Further, when [x] is an element or assembly that moves
between a number of positions, the pronoun "its" means
"[x]," i.e., the named element or assembly that precedes
the pronoun "its."
[0026] As used herein, and in the phrase "[x (a first
element)] moves between a first position and a second
position corresponding to [y (a second element)] first and
second positions," wherein "[x]" and "[y]" are elements
or assemblies, the word "correspond" means that when
element [x] is in the first position, element [y] is in the first
position, and, when element [x] is in the second position,
element [y] is in the second position. It is noted that "cor-
respond" relates to the final positions and does not mean
the elements must move at the same rate or simultane-
ously. That is, for example, a hubcap and the wheel to
which it is attached rotate in a corresponding manner.
Conversely, a spring biased latched member and a latch
release move at different rates. Thus, as stated above,
"corresponding" positions mean that the elements are in
the identified first positions at the same time, and, in the
identified second positions at the same time.
[0027] As used herein, the statement that two or more
parts or components "engage" one another shall mean
that the elements exert a force or bias against one an-
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other either directly or through one or more intermediate
elements or components. Further, as used herein with
regard to moving parts, a moving part may "engage" an-
other element during the motion from one position to an-
other and/or may "engage" another element once in the
described position. Thus, it is understood that the state-
ments, "when element A moves to element A first posi-
tion, element A engages element B," and "when element
A is in element A first position, element A engages ele-
ment B" are equivalent statements and mean that ele-
ment A either engages element B while moving to ele-
ment A first position and/or element A either engages
element B while in element A first position.
[0028] Further, as used herein, a moving element, or
a surface on a moving element, may "generally engage"
another element over the path of travel, or, may "sub-
stantially engage" another element over the path of trav-
el. As used herein, "generally engage" means that, over
the path of travel, the moving element, or a surface on a
moving element, generally exerts a force or bias against
the other element, but there are points over the path of
travel, or points along the surface, that do not exert a
force or bias against the other element. As used herein,
"substantially engage" means that, over the path of trav-
el, the moving element, or a surface on a moving element,
substantially exerts a force or bias against the other el-
ement without any significant points over the path of trav-
el, or points along the surface, that do not exert a force
or bias against the other element.
[0029] As used herein, "operatively engage" means
"engage and move." That is, "operatively engage" when
used in relation to a first component that is structured to
move a movable or rotatable second component means
that the first component applies a force sufficient to cause
the second component to move. For example, a screw-
driver may be placed into contact with a screw. When no
force is applied to the screwdriver, the screwdriver is
merely "coupled" to the screw. If an axial force is applied
to the screwdriver, the screwdriver is pressed against the
screw and "engages" the screw. However, when a rota-
tional force is applied to the screwdriver, the screwdriver
"operatively engages" the screw and causes the screw
to rotate.
[0030] As used herein, the word "unitary" means a
component that is created as a single piece or unit. That
is, a component that includes pieces that are created
separately and then coupled together as a unit is not a
"unitary" component or body.
[0031] As used herein, "structured to [verb]" means
that the identified element or assembly has a structure
that is shaped, sized, disposed, coupled and/or config-
ured to perform the identified verb. For example, a mem-
ber that is "structured to move" is movably coupled to
another element and includes elements that cause the
member to move or the member is otherwise configured
to move in response to other elements or assemblies.
As such, as used herein, "structured to [verb]" recites
structure and not function. Further, as used herein,

"structured to [verb]" means that the identified element
or assembly is intended to, and is designed to, perform
the identified verb. Thus, an element that is merely ca-
pable of performing the identified verb but which is not
intended to, and is not designed to, perform the identified
verb is not "structured to [verb]."
[0032] As used herein, "associated" means that the
elements are part of the same assembly and/or operate
together, or, act upon/with each other in some manner.
For example, an automobile has four tires and four hub
caps. While all the elements are coupled as part of the
automobile, it is understood that each hubcap is "asso-
ciated" with a specific tire.
[0033] As used herein, a "planar body" or "planar mem-
ber" is a generally thin element including opposed, wide,
generally parallel surfaces as well as a thinner edge sur-
face extending between the wide parallel surfaces. The
perimeter, and therefore the edge surface, may include
generally straight portions, e.g., as on a rectangular pla-
nar member, or be curved, as on a disk, or have any
other shape. Further, a "unitary planar member" includes
all of a construct generally disposed in a similar plane.
That is, for example, a flat single sheet of paper is a single
"unitary planar member" and not two or more planar
members disposed adjacent to each other. Stated alter-
nately, a "unitary planar member" extends between the
edges of a generally planar construct and is not a portion
thereof. Thus, as used herein, in a tiered construct, in-
cluding a unitary body tiered construct, each tier is a "pla-
nar member" wherein the planar members are divided
by a plane(s) extending generally parallel to the flat sur-
faces of the planar members. That is, each "planar mem-
ber" is that portion of the construct between the edges
of a tier.
[0034] As used herein, "about" used in the context of
"disposed about [an element or axis]" or "extend about
[an element or axis]" means encircle or extend around.
[0035] As used herein, "resilient" means flexible and
deformable, and does not mean strong.
[0036] As used herein, an interface between two sur-
faces, a rotor assembly outer surface, a slider body edge
surface(s), a stator assembly/body helical passage, or
stator laminate body inner passage may be identified by
one or two adjectives; i.e., a [first adjective], [second ad-
jective] stator assembly/body inner helical passage, or,
a [first adjective], [second adjective] stator laminate body
inner passage. The adjectives describe the characteris-
tics of at least one surface at the interface, the stator
assembly/body inner helical passage surface, or stator
laminate body inner passage surface. The first adjective
is optional and describes the durability of the material,
i.e., a material characteristic. The first adjective is select-
ed from the group consisting of "durable," "robust," and
"degradable." The second adjective describes the con-
figuration of the stator assembly, i.e., a configuration
characteristic. The second adjective is selected from the
group consisting of "rigid," "flexible," "deformable," and
"resilient."
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[0037] As used herein, a "durable" material is a hard
metal, alloy or other composition having characteristics
similar to a hard metal such as, but not limited to: steel,
carbon steel, tool steel, TEFLON® fluorinated hydrocar-
bons and polymers sold by E.I duPont de Nemours and
Company, A2 tool steel, 17-4 PH stainless steel, crucible
steel, 4150 steel, 4140 steel or 1018 steel, polished stain-
less steel or nearly any stainless, carbon or alloy steels.
A "durable" material is not easily damaged.
[0038] As used herein, a "robust" material is a rigid
material that is less hard than a hard metal or "durable"
material and includes, but is not limited to, rigid plastics
and composites.
[0039] As used herein, a "degradable" material is a soft
or easily damaged material such as, but not limited to,
elastomeric materials. It is understood that "easily dam-
aged" is a relative term used in comparison to a durable
material.
[0040] As used herein, a "rigid" configuration substan-
tially maintains its shape when subjected to a bias or
force; for example, a stator made from hard metal where-
in the stator body is thick enough to prevent flexing of
the metal is a stator with a "rigid" configuration.
[0041] As used herein, a "flexible" configuration allows
for a portion of the surface to deflect when subjected to
a bias or force and does so without substantially deform-
ing a localized portion of the surface. For example, a hard
material supported by a spring provides a "flexible" con-
figuration in that the surface of the hard material does
not substantially deform when a bias is applied thereto,
but the spring allows the surface to move/deflect. In a
configuration wherein a unitary body defines both the sur-
face and the spring, a "flexible" configuration allows for
a deflection at the location the bias is applied and a de-
formation at a location remote from the location the bias
is applied, i.e., the spring elements deform but not the
surface at the point the bias is applied.
[0042] As used herein, a "deformable" configuration
substantially maintains its shape while allowing for sur-
face deformations. For example, an elastomeric liner dis-
posed over a rigid metal support provides a "deformable"
surface in that the rigid metal support maintains the shape
of the liner but the liner allows for localized compression
when a bias is applied, i.e., deformation at the location
the bias is applied.
[0043] As used herein, a "resilient" configuration is flex-
ible and deformable. A stator assembly/body made sub-
stantially of an elastomeric material provides a "resilient"
surface in that the body is broadly flexible while also al-
lowing localized deformations at the surface when a bias
is applied.
[0044] Further, as used herein, the specific adjectives
for each group, i.e., [first adjective] (a material charac-
teristic) and [second adjective] (a configuration charac-
teristic), are distinct. That is, as used herein, a single
material cannot be both "durable" and "robust." Further,
a material or configuration identifiable by one adjective
is not, as used herein, "capable" of being identified by

another adjective. For example, as used herein, a "de-
formable" configuration is not capable of being a "flexible"
configuration; it is only a "deformable" configuration. It is
noted that a "degradable" material, such as, but not lim-
ited to, an elastomeric material can be configured to be
both "flexible" and "deformable" as defined above. As
stated in this paragraph, however, a configuration cannot
be both "flexible" and "deformable;" this is why a "flexible"
and "deformable" configuration has been defined by a
separate adjective, "resilient." That is, for example, as
used herein a body made of an elastomeric material is
identified herein as a "resilient" configuration and is not
identified as both a "flexible" and a "deformable" config-
uration. Further, the following examples are provided for
clarity. An elastomeric liner disposed on a metal support
provides a degradable, deformable surface. That is, the
surface is easily damaged but cannot be flexed because
of the metal support. A surface on a solid steel plate pro-
vides a durable, rigid surface. That is, steel is a durable
material that substantially maintains its shape because
the plate is not flexible or deformable.
[0045] A fluid transmission assembly 6 moves a fluid.
The fluid transmission assembly 6, in an exemplary em-
bodiment, utilizes a drive assembly 18 to move a fluid
and is identified as a progressing cavity pump 10. As
noted above, however, a moving fluid may be used to
rotate a driven assembly (not shown) which is typically
coupled to a drill bit (not shown) and is identified as a
hydraulic motor (not shown). The following uses a pro-
gressing cavity pump 10 as an example; it is understood,
however, that the rotor assembly 20 and the stator as-
sembly 100, discussed below, could also be used with a
hydraulic motor.
[0046] Figure 2 schematically shows a progressing
cavity pump 10. As is known, the progressing cavity pump
10 includes a housing assembly 12 defining an inlet 14
and an outlet 16. The progressing cavity pump 10 further
includes a drive assembly 18 (which may be remote), a
rotor assembly 20, and, a stator assembly 100 that de-
fines an elongated helical passage 104. That is, the stator
assembly helical passage 104 is elongated along and is
helical about, a longitudinal axis of the stator assembly
100. The helical passage 104 includes a surface 105.
Generally, as is known, the inlet 14 and the outlet 16 are
both in fluid communication with the stator assembly hel-
ical passage 104. The drive assembly 18 is operatively
coupled to the rotor assembly 20 and structured to rotate
the rotor assembly 20. The rotor assembly 20 is rotatably
disposed in the stator assembly helical passage 104. In
an exemplary embodiment, the rotor assembly 20 in-
cludes an elongated helical body 22 with an outer surface
23. The rotor assembly helical body 22 is sized to contact
the stator assembly helical passage 104 along a seal line
(not shown). The seal line divides the stator assembly
helical passage 1 04 into separate cavities. Rotation of
the rotor assembly helical body 22 causes the cavities
to advance from the inlet 14 to the outlet 16, i.e., from,
as used herein, an "upstream" location to a "downstream"
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location. That is, the flow direction "upstream" to "down-
stream" is in the direction from the inlet 14 to the outlet 16.
[0047] In an exemplary embodiment, the rotor assem-
bly outer surface 23 and the stator assembly helical pas-
sage surface 105, discussed below, are made from a
durable material. Further, at least one of the rotor assem-
bly 20 or the stator assembly 100 includes a flexibility
assembly 11. The flexibility assembly 11, as used herein,
is structured to provide a flexible surface on at least one
of the engagement surfaces of the rotor assembly body
22 or the stator assembly helical passage 104. The "en-
gagement surfaces" as used herein, are the surfaces that
meet whereby the stator assembly helical passage 104
is divided into a plurality of cavities. As shown, the "en-
gagement surfaces" are part of either the rotor assembly
outer surface 23 or the stator assembly helical passage
surface 105.
[0048] In an exemplary embodiment, the rotor assem-
bly 20 includes an elongated, helical body 22. In this ex-
emplary embodiment, the rotor assembly body 22 is
made from a durable material and is a unitary body. Fur-
ther, in the embodiment shown, the rotor assembly body
22 includes a single lobe and, as such, has a generally
circular cross-sectional shape. It is understood that the
rotor assembly body 22 can include any number of lobes
wherein each lobe defines an elongated helical portion
of the rotor assembly body 22. That is, each lobe defines
a helical element disposed about a common longitudinal
axis 26. As discussed below, in an exemplary embodi-
ment, the stator assembly helical passage 104 has one
more lobes than the rotor assembly body 22. As noted
above, however, other embodiments, not shown, include
a rotor assembly body 22 wherein the rotor lobes are
sized and shaped so as to define cavities within the stator
lobes. In the exemplary embodiment shown, the rotor
assembly body 22 includes a single lobe; the stator as-
sembly helical passage 104 has two lobes. That is, a two-
lobed stator assembly helical passage 104 has an
obround cross-sectional shape. Further, in an exemplary
embodiment, the rotor assembly body 22 has a generally
constant lateral (i.e., perpendicular to the axis of rotation)
cross-sectional area from the upstream end to the down-
stream end. That is, at any selected longitudinal location
along the rotor assembly body 22, the rotor assembly
body 22 has generally the same cross-sectional area as
another selected longitudinal location along the rotor as-
sembly body 22. In an exemplary embodiment, the rotor
assembly body 22 substantially engages the arcuate por-
tions of the helical passage 104 while the rotor assembly
body 22 generally engages the linear (or non-arcuate)
portions of the helical passage 104. That is, the seal in
the linear (or non-arcuate) portions of the helical passage
104 is less important than the seal in the arcuate portions
of the helical passage 104.
[0049] In another exemplary embodiment, the rotor as-
sembly body 22 has a narrowing taper, i.e., a reducing
cross-sectional area, from the upstream end to the down-
stream end. In another exemplary embodiment, the rotor

assembly body 22 has a broadening taper, i.e., an in-
creasing cross-sectional area, from the upstream end to
the downstream end. It is understood that the stator as-
sembly helical passage 104 cross-sectional area match-
es the rotor assembly body 22 cross-sectional area, i.e.,
constant, narrowing, or broadening. The rotor assembly
body 22 is coupled, directly coupled, or fixed to the drive
assembly 18 and the drive assembly 18 is structured to
rotate the rotor assembly body 22.
[0050] In another exemplary embodiment, shown in
Figure 3, the rotor assembly 20 includes a "stacked" body
30. That is, a rotor assembly stacked body 30 includes
a "stack" of laminate bodies 32, hereinafter "rotor lami-
nate body 32." As used herein, a "laminate body" or "lam-
inate" is a generally planar body, and in an exemplary
embodiment a unitary planar body, having a thickness
of between about 0.010 in. and 0.100 in., or about 0.025
in. As used herein, a "stack" or "stacked body" includes
a plurality of laminate bodies disposed with one laminate
body planar surface against an adjacent laminate body
planar surface. Thus, with the exception of the first and
last laminate body in the "stack," each laminate body is
disposed between two adjacent laminate bodies. The ro-
tor laminate bodies 32 are coupled by any known method
including, but not limited to, staking the rotor laminate
bodies 32, welding the exterior surface of the rotor lam-
inate bodies 32, welding each rotor laminate body 32 to
an adjacent rotor laminate body 32, or mechanically com-
pressing the rotor laminate bodies 32. In this configura-
tion, each rotor laminate body 32 has an edge that ex-
tends generally parallel to the axis of rotation of the rotor
assembly stacked body 30, i.e., the plane of the rotor
laminate body edge extends generally parallel to the axis
of rotation of the rotor assembly stacked body 30. As
used herein, and with respect to a laminate body, an
"edge" includes a surface extending between two gen-
erally parallel planar surfaces. Further, as with the unitary
rotor assembly body 22 embodiment, the cross-sectional
area of the rotor assembly stacked body 30 may be con-
stant, narrowing, or broadening, as described above.
[0051] As described below, the stator assembly 100,
in one exemplary embodiment, is also a stacked laminate
assembly. In an embodiment wherein both the rotor as-
sembly 20 includes a stacked body 30 and the stator
assembly 100 includes stator laminate bodies 110, dis-
cussed below, each rotor laminate body 32 has a thick-
ness that is substantially the same as the associated sta-
tor laminate body 110.
[0052] In an exemplary embodiment, each rotor lami-
nate body 32 has a first thickness. That is, each rotor
laminate body 32 has a substantially similar thickness.
In an alternate embodiment, not shown, rotor laminate
bodies 32 have a thickness that may be different from
another rotor laminate body 32 thickness. For example,
in an exemplary embodiment, not shown, each rotor lam-
inate body 32 in a first set of rotor laminate bodies 32
has a first thickness and each rotor laminate body 32 in
a second set of rotor laminate bodies 32 has a second
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thickness. The sets of rotor laminate bodies 32 may be
disposed so that the first set of rotor laminate bodies 32
is upstream of the second set of rotor laminate bodies
32. Alternatively, the first set of rotor laminate bodies 32
may be interleaved with the second set of rotor laminate
bodies 32. It is noted that there may be additional sets
of rotor laminate bodies 32 with different thicknesses and
each set may include any number of rotor laminate bodies
32. In another embodiment, selected sets of laminates
may be "thick laminates" as defined below.
[0053] Further, in another embodiment, not shown, the
rotor laminate bodies 32 may become progressively
thicker or thinner. In this embodiment, the rotor laminate
bodies 32 may include "thick laminates" which, as used
herein, includes a generally planar body, and in an ex-
emplary embodiment a unitary planar body, having a
thickness of greater than about 0.010 in. In this embod-
iment, the thickness of the rotor laminate bodies 32
(which has a thickness that is substantially the same as
the associated stator laminate body 110) are thicker at
the downstream end of the rotor assembly body 22,
wherein a larger cavity within the stator assembly helical
passage 104 is defined by a specific number of rotor lam-
inate bodies 32. That is, for example, the size of the cavity
defined by ten rotor laminate bodies 32 at the down-
stream end of the rotor assembly body 22 is larger than
the cavity defined by ten rotor laminate bodies 32 at the
upstream end of the rotor assembly body 22. In this con-
figuration, the pressure of the fluid being pumped is dif-
ferent at the downstream end of the rotor assembly body
22 relative to the pressure at the upstream end of the
rotor assembly body 22.
[0054] In another exemplary embodiment, shown in
Figure 4, the rotor assembly 20 includes a number of
sliders 40, which include a flexibility assembly 11. A slider
40 includes a planar body 42, which is a laminate as
defined above, defining an elongated rotor body passage
44 and which has a perimeter 46 and an edge surface
48. In an exemplary embodiment, the slider body 42 is a
unitary body. Further, in an exemplary embodiment, each
slider body 42 has a thickness that is substantially the
same as the associated rotor laminate body 32 and stator
laminate body 110. In this embodiment, the slider body
edge surface(s) 48 defines the rotor assembly body outer
surface 23. As described below, the surface of the rotor
body passage 44 defines a cam surface 45. In an exem-
plary embodiment, wherein the stator assembly helical
passage 104 has an obround cross-sectional shape,
each slider body 42 has an obround shape that corre-
sponds to the stator assembly helical passage 104
obround shape, but which has a smaller longitudinal
length. The longitudinal axis of the rotor body passage
44 is, in an exemplary embodiment, generally perpen-
dicular to the generally parallel, generally linear surfaces
of the slider body 42.
[0055] It is noted that, in an exemplary embodiment,
the engagement of the opposed linear surfaces of the
slider body 42 with the opposed linear surfaces of the

obround stator assembly helical passage 104, while de-
sirable, is less important than the engagement of the op-
posed arcuate surfaces of the slider body 42 with the
opposed arcuate surfaces of the obround stator assem-
bly helical passage 104. That is, the opposed linear sur-
faces of the slider body 42 generally engage the opposed
linear surfaces of the obround stator assembly helical
passage 104 while the opposed arcuate surfaces of the
slider body 42 substantially engage the opposed arcuate
surfaces of the obround stator assembly helical passage
104.
[0056] In an exemplary embodiment, each slider body
42 includes a number of outer passages 50 disposed
"effectively adjacent" at least a portion of the slider body
perimeter 46 and the slider body edge surface 48. In an
exemplary embodiment, the slider body outer passages
50 extend about the slider body perimeter 46 and the
slider body edge surface 48. As described below, the
slider body outer passages 50 are structured to allow the
slider body edge surface 48 to be flexible. Thus, to be
disposed "effectively adjacent," as used herein, means
that the openings are sufficiently close to the slider body
perimeter 46 so as to allow the slider body edge surface
48 adjacent the slider body outer passages 50 to be flex-
ible. It is understood that the distance that is "effectively
adjacent" depends on selected variables including, but
not limited to, the material characteristics of the slider
body 42, the size and shape of the slider body outer pas-
sage 50, and the thickness of the slider body 42.
[0057] In an exemplary embodiment, a slider body 42
is made from either a durable material or a robust mate-
rial. Thus, as a non-limiting example, a first slider body
(not shown) is made from a durable material and has a
thickness of X, and, a second slider body (not shown) is
made from a robust material and has a thickness of X/2.
Further, on each of the first and second slider bodies the
slider body outer passages (not shown) have the same
size and shape. In this example, and to be "effectively
adjacent," as used herein, the slider body outer passages
on the first slider body will need to be closer to the first
slider body perimeter (not shown) when compared to the
slider body outer passages on the second slider body in
order to make the first slider body edge surface (not
shown) flexible. That is, it is understood that a durable
material is more rigid than a robust material and, as such,
in order for the durable material along the first slider body
perimeter to become flexible, the first slider body outer
passages must be closer to the first slider body perimeter
so that the "band," as defined below, is thinner. As is
known, a thinner construct is more flexible than a thicker
construct of the same material.
[0058] In an exemplary embodiment, the slider body
outer passages 50 are elongated slots 52 disposed in a
concentric configuration. That is, there is a first set of
slider body outer passages 60 (i.e., the "first set" is iden-
tified collectively by the reference number 60) and a sec-
ond set of slider body outer passages 62 (i.e., the "second
set" is identified collectively by the reference number 62).
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Each slider body slot 52 is an elongated opening having
a first end 54, a medial portion 56, a second end 58 and
a longitudinal centerline 59. In an exemplary embodi-
ment, as shown, the slider body slots 52 are generally
similar in size, i.e., length along the slider body slot lon-
gitudinal centerline 59. The slider body slots 52 generally
correspond to the shape of the slider body perimeter 46
adjacent the specific slider body slot 52. That is, in an
exemplary embodiment with an obround slider body 42,
a slider body slot 52 adjacent the parallel portions of the
obround slider body perimeter 46 are generally straight
slots 52A. Further, for the reasons stated above, the slid-
er body slots 52 adjacent the parallel portions of the
obround slider body perimeter 46 may allow for greater
flexibility relative to the generally arcuate slots 52B, dis-
cussed below. Conversely, the slider body slot 52 adja-
cent the arcuate portions of the obround slider body pe-
rimeter 46 are generally arcuate slots 52B. A slider body
slot 52 that extends over the transition between the par-
allel portions of the obround slider body perimeter 46 and
the arcuate portions of the obround slider body perimeter
46 would have a partially straight and partially arcuate
slots 52C.
[0059] Further, the slider body slots 52 are, in an ex-
emplary embodiment, "circumferentially adjacent" each
other. That is, as used herein, "circumferentially adja-
cent" means that the slots 52 are spaced by a distance
that is less than the length along the slider body slot lon-
gitudinal centerline 59. In this configuration, the slots de-
fine slider support elements 70 between adjacent slots
52. Stated alternately, the portion of the slider body 42
between slots 52 is defined as a slider support element
70. For clarity, the slider support elements 70 between
the slots 52 in the first set of slider body outer passages
60 are identified as slider first supports 72 and the slider
support elements 70 between the slots 52 in the second
set of slider body outer passages 62 are identified as
slider second supports 74.
[0060] The first set of slider body outer passages 60
is disposed "effectively adjacent" the slider body perim-
eter 46. In this configuration, the first set of slider body
outer passages 60 defines an outer band 80. That is, as
used herein, a "band" is the material of a body that re-
mains after a number of adjacent passages are formed.
A "band" is the material disposed between the passages
and an adjacent surface, or, the material disposed be-
tween concentric sets of passages. Thus, in this config-
uration, the outer band 80 includes the slider body edge
surface 49.
[0061] As stated above, in this configuration, each slot
52 is structured to allow the slider body edge surface 49
to be flexible. That is, when a sufficient bias is applied to
the slider body edge surface 49 adjacent a slot 52, the
outer band 80 defining that portion of the slider body edge
surface 49 deflects into the slot 52. It is noted that a por-
tion of the outer band 80 adjacent a slot medial portion
56 is able to flex further than a portion of the outer band
80 adjacent a slot first or second end 54, 58. Moreover,

a portion of the outer band 80 adjacent a slider support
element 70 will flex only a negligible distance.
[0062] Accordingly, the second set of slider body outer
passages 62 are disposed effectively adjacent the first
set of slider body outer passages 60. That is, the second
set of slider body outer passages 62 are disposed about
the first set of slider body outer passages 60 and define
an inner band 82 therebetween. Further, location of the
slider second supports 74 are offset from the location of
the slider first supports 72. That is, the slider first supports
72 are disposed at the slot medial portion 56 of a slot 52
in the second set of slider body outer passages 62. In
this configuration, when a sufficient bias is applied to the
slider body edge surface 49 adjacent a slider first support
72, the inner band 82 adjacent that slider first support 72
will flex into the slot 52 adjacent that slider first support
72. Thus, in an embodiment wherein the slider body outer
passages 50 extend about the slider body perimeter 46,
there is no portion of the slider body edge surface 49 that
is not flexible.
[0063] Accordingly, in the configuration described
above, the slider body outer passages 50 and slider body
bands 80, 82 are the flexibility assembly 11. Thus, when
the slider body 42 is made from a durable material, the
rotor assembly body outer surface 23 is a durable, flexible
rotor assembly body outer surface 23. Alternatively,
when the slider body 42 is made from a robust material,
the rotor assembly body outer surface 23 is a robust,
flexible rotor assembly body outer surface 23.
[0064] It is noted that the slots 52, and especially the
configuration of the slots 52 shown, are examples only.
The slider body outer passages 50 could have any shape
including, but not limited to, generally circular openings,
generally square openings, generally diamond-shaped
openings, generally oval openings, generally triangular
openings, generally hexagonal openings, generally oc-
tagonal openings, partially radial slots, and spiral slots.
Further, a set of outer passages 60, 62 do not have to
be a uniform size or shape. That is, a set of outer pas-
sages 60, 62 may include any or all of the shapes set
forth above. For example, in the configuration described
above, the slider support elements 70 could include cir-
cular openings. Further, although the slider body outer
passages 50, as shown, include generally smooth sur-
faces, the slider body outer passages 50 may have any
shape including shapes with other than smooth surfaces.
Further, an outer passage 50, in an exemplary embodi-
ment, not shown, includes internal supports 68. For ex-
ample, an internal support 68 may be a generally elon-
gated rod or torus disposed within the outer passage 50.
The internal supports 68 may be made from the same
material as the slider body 42, i.e., the outer passage 50
may be formed in a manner wherein the internal supports
68 are formed as the outer passage 50 are cut out. Al-
ternatively, the internal supports 68 may be made from
another material and then coupled, directly coupled, or
fixed to the slider body 42. In another exemplary embod-
iment, the internal supports 68 are springs, not shown.
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[0065] In another embodiment, shown in Figure 3, the
flexibility assembly 11 in a number of passages 31 is the
rotor laminate body 32. That is, the description above
with respect to a slider body 42 is also applicable to a
rotor laminate body 32. It is understood that the prior
seven paragraphs could be rewritten and, generally, by
changing the term "slider body" to "rotor laminate body"
would describe a flexibility assembly 11 on a rotor lami-
nate body 32. Such a disclosure is incorporated herein
by reference. In an exemplary embodiment, each rotor
laminate body 32 is a unitary body.
[0066] In another embodiment, not shown, the flexibil-
ity assembly 11 including outer passages is incorporated
into a unitary rotor assembly body 22. That is, a unitary
rotor assembly body 22 includes a number of passages
(not shown) disposed adjacent the rotor assembly body
outer surface 23. The passages are, in an exemplary
embodiment, disposed in a configuration similar to the
configuration described above, i.e., concentric slots. In
this embodiment, the passages are formed in the unitary
rotor assembly body 22 by 3D printing, electrical dis-
charge machining, investment casting or any other suit-
able method.
[0067] As shown in Figure 5, the stator assembly 100
includes a body 102 defining a helical passage 104. In
an exemplary embodiment, stator assembly body 102 is
a "stack" of stator laminates 101, i.e., a stack of stator
laminate bodies 110. In other exemplary embodiments,
not shown but discussed below, stator assembly body
102 is created by traditional methods as noted above. In
an exemplary embodiment wherein the stator assembly
body 102 is a stack of stator laminates 101, each stator
laminate 101 includes a body 110, and in an exemplary
embodiment a unitary body. The stator assembly lami-
nate bodies 110 are configured as follows.
[0068] As before, a "laminate body" or "laminate" is a
generally planar body having a thickness of between
about 0.010 in. and 0.100 in., or about 0.025 in. In an
exemplary embodiment, a stator assembly laminate
body 110 is made from a durable or a robust material.
Further, a stator assembly laminate body 110 includes a
generally circular outer perimeter 112 and defines a pri-
mary, inner passage 114 and a number of outer passages
116. As described below, the stator assembly laminate
body inner passage 114 defines the stator assembly hel-
ical passage 104, or "helical passage 104." As noted
above, in an exemplary embodiment as shown, the hel-
ical passage 104 has one more lobe than the rotor as-
sembly body 22; accordingly, in the embodiment shown
in Figure 3 and which is operable with a single-lobed rotor
assembly body 22, the stator assembly laminate body
inner passage 114 is an obround passage. The stator
assembly laminate body inner passage 114 has a perim-
eter 117 and defines an inner surface 118, which is a
planar body edge surface.
[0069] In an exemplary embodiment, the stator assem-
bly laminate body outer passages 116 are disposed "ef-
fectively adjacent" at least a portion of the stator assem-

bly laminate body inner passage perimeter 117 and the
stator assembly laminate body inner passage inner sur-
face 118. In an exemplary embodiment, the stator as-
sembly laminate body outer passages 116 extend about
the stator assembly laminate body inner passage perim-
eter 117 and the stator assembly laminate body inner
passage inner surface 118. As described below, the sta-
tor assembly laminate body outer passages 116 are
structured to allow the stator assembly laminate body
inner passage inner surface 118 to be flexible.
[0070] In an exemplary embodiment, the stator assem-
bly laminate body outer passages 116 are elongated
slots 120 disposed in a concentric configuration. That is,
there is a first set of stator assembly laminate body outer
passages 140 (i.e., the "first set" is identified collectively
by the reference number 140) and a second set of stator
assembly laminate body outer passages 142 (i.e., the
"second set" is identified collectively by the reference
number 142). Each stator assembly laminate body outer
passage slot 120 is an elongated opening having a first
end 124, a medial portion 126, a second end 128 and a
longitudinal centerline 129. In an exemplary embodi-
ment, as shown, the stator assembly laminate body outer
passage slots 120 are generally similar in size, i.e., length
along the stator assembly laminate body slot longitudinal
centerline 129. The stator assembly laminate body outer
passage slots 120 generally correspond to the shape of
the stator assembly laminate body inner passage perim-
eter 117 adjacent the specific stator assembly laminate
body outer passage slot 120. That is, in an exemplary
embodiment with a stator assembly laminate body inner
passage 114, a stator assembly laminate body outer pas-
sage slot 120 adjacent the parallel portions of the
obround stator assembly laminate body inner passage
perimeter 117 are generally straight slots 120A. Con-
versely, a stator assembly laminate body outer passage
slot 120 adjacent the arcuate portions of the obround
stator assembly laminate body inner passage perimeter
117 are generally arcuate slots 120B. A stator assembly
laminate body outer passage slot 120 that extends over
the transition between the parallel portions of the obround
stator assembly laminate body inner passage perimeter
117 and the arcuate portions of the obround stator as-
sembly laminate body inner passage perimeter 117
would have a partially straight and partially arcuate slots
120C.
[0071] Further, the stator assembly laminate body out-
er passage slots 120 are, in an exemplary embodiment,
"circumferentially adjacent" each other. In this configu-
ration, the stator assembly laminate body slots 120 define
stator assembly laminate body support elements 160 be-
tween adjacent stator assembly laminate body slots 120.
Stated alternately, the portion of the stator assembly lam-
inate body 110 between stator assembly laminate body
outer passage slots 120 is defined as a stator assembly
laminate body support element 160. For clarity, the stator
assembly laminate body support elements 160 between
the stator assembly laminate body outer passage slots
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120 in the first set of stator assembly laminate body outer
passages 140 are identified as stator assembly laminate
body first support 162 and the stator assembly laminate
body support elements 160 between the stator assembly
laminate body outer passage slots 120 in the second set
of stator assembly laminate body outer passages 142
are identified as stator assembly laminate body second
support 164.
[0072] The first set of stator assembly laminate body
outer passages 140 is disposed "effectively adjacent" the
stator assembly laminate body inner passage perimeter
117. In this configuration, the first set of stator assembly
laminate body outer passages 140 defines a stator as-
sembly laminate body inner band 180. Thus, in this con-
figuration, the stator assembly laminate body inner band
180 includes the stator assembly laminate body inner
passage inner surface 118.
[0073] As stated above, in this configuration, each sta-
tor assembly laminate body slot 120 is structured to allow
the stator assembly laminate body inner passage inner
surface 118 to be flexible. That is, when a sufficient bias
is applied to the stator assembly laminate body inner pas-
sage inner surface 118 adjacent a stator assembly lam-
inate body outer passage slot 120, the stator assembly
laminate body inner band 180 defining that portion of the
stator assembly laminate body inner passage inner sur-
face 118 deflects into the stator assembly laminate body
outer passage slot 120. It is noted that a portion of the
stator assembly laminate body inner band 180 adjacent
a slot medial portion 56 is able to flex further than a portion
of the stator assembly laminate body inner band 180 ad-
jacent a slot first or second end 124, 128. Moreover, a
portion of the stator assembly laminate body inner band
180 adjacent a slider support element 70 will flex only a
negligible distance.
[0074] Accordingly, the second set of stator assembly
laminate body outer passages 142 are disposed effec-
tively adjacent the first set of stator assembly laminate
body outer passages 140. That is, the second set of stator
assembly laminate body outer passages 142 are dis-
posed about the first set of stator assembly laminate body
outer passages 140 and define an outer band 182 ther-
ebetween. Further, location of the stator assembly lam-
inate body second supports 164 are offset from the lo-
cation of the stator assembly laminate body first supports
162. That is, the stator assembly laminate body first sup-
ports 162 are disposed at the slot medial portion 126 of
a stator assembly laminate body outer passage slot 120
in the second set of stator assembly laminate body outer
passages 142. In this configuration, when a sufficient bi-
as is applied to the stator assembly laminate body inner
passage inner surface 118 adjacent a stator assembly
laminate body first support 162, the outer band 182 ad-
jacent that stator assembly laminate body first support
162 will flex into the stator assembly laminate body outer
passage slot 120 adjacent that stator assembly laminate
body first support 162. Thus, in an embodiment wherein
the stator assembly laminate body outer passages 116

extend about the stator assembly laminate body inner
passage perimeter 117, there is no portion of the stator
assembly laminate body inner passage inner surface 118
that is not flexible. Accordingly, in the configuration
above, the stator assembly laminate body outer passag-
es 116 and the stator assembly laminate body bands
180, 182 comprise the flexibility assembly 11. Stated al-
ternately, the helical passage 104 includes a flexibility
assembly 11. Thus, when the stator laminate body 110
is made from a durable material, the stator assembly hel-
ical passage surface 105 is a durable, flexible stator as-
sembly helical passage surface 105, and, the stator as-
sembly laminate body inner passage 114 is a durable,
flexible stator assembly laminate body inner passage
114. Alternatively, when the stator laminate body 110 is
made from a robust material, the stator assembly helical
passage surface 105 is a robust, flexible stator assembly
helical passage surface 105, and, the stator assembly
laminate body inner passage 114 is a robust, flexible sta-
tor assembly laminate body inner passage 114.
[0075] It is noted that the stator assembly laminate
body outer passage slots 120, and especially the config-
uration of the stator assembly laminate body outer pas-
sage slots 120 shown, are examples only. The stator
assembly laminate body outer passages 116 could have
any shape including, but not limited to, generally circular
openings, generally square openings, generally dia-
mond-shaped openings, generally oval openings, gen-
erally triangular openings, generally hexagonal open-
ings, generally octagonal openings, partially radial slots,
and spiral slots. Further, a set of outer passages do not
have to be a uniform size or shape. That is, a set of outer
passages may include any or all of the shapes set forth
above. For example, in the configuration described
above, the stator assembly laminate body support ele-
ment 160 could include circular openings. Further, al-
though the stator assembly laminate body outer passag-
es 116, as shown, include generally smooth surfaces,
the stator assembly laminate body outer passages 116
may have any shape including shapes with other than
smooth surfaces. The stator assembly laminate body out-
er passages 116 may also include internal supports, as
described above, not shown.
[0076] In another embodiment, not shown, the flexibil-
ity assembly 11 including outer passages is incorporated
into a unitary stator assembly body (not shown). That is,
a unitary stator assembly body includes a number of pas-
sages (not shown) disposed adjacent a stator assembly
primary, inner passage (not shown). The passages are,
in an exemplary embodiment, disposed in a configuration
similar to the configuration described above, i.e., con-
centric slots. In this embodiment, the passages are
formed in the unitary stator assembly body by 3D printing,
electrical discharge machining, investment casting or
any other suitable method.
[0077] The stator assembly laminate bodies 110 are
assembled into a stator assembly body 102. Generally,
the stator assembly laminate bodies 110 are assembled
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into a stacked body and coupled as described above. To
form the helical passage 104, however, each stator as-
sembly laminate body 110 is angularly offset, i.e., rotated
slightly relative to an adjacent stator assembly laminate
body 110, as shown in Figure 6. That is, each stator as-
sembly laminate body 110 includes a first reference lo-
cation 200; as shown, the stator assembly laminate body
first reference location 200 is disposed along a longitu-
dinal axis 202 of the stator assembly laminate body inner
passage 114. Thus, if a first stator assembly laminate
body 110’ is oriented with the stator assembly laminate
body first reference location 200’ at a vertical location, a
second stator assembly laminate body 110" is oriented
with the stator assembly laminate body first reference
location 200’ at location radially offset from the vertical
location. Similarly, a third stator assembly laminate body
110’" is oriented with the stator assembly laminate body
first reference location 200’ at location radially offset from
the second stator assembly laminate body first reference
location 200". It is understood that the radial offset be-
tween stator assembly laminate bodies 110 is substan-
tially uniform. By way of example, if helical passage 104
extends over an arc of ninety degrees and the stator as-
sembly body 102 is made from ninety stator assembly
laminate bodies 110, each stator assembly laminate
body 110 would be radially offset by about one degree
from each adjacent stator assembly laminate body 110.
[0078] Further, in this configuration, the stator assem-
bly laminate body outer passages 116 also form elongat-
ed helical passages, hereinafter "outer helical passages"
190. In one exemplary embodiment, outer helical pas-
sages 190 are filled with a resilient material not shown.
In this embodiment, the resilient material adheres to the
stator assembly laminate body 110. Thus, if during op-
eration of the progressing cavity pump 10 a portion of
the stator assembly laminate body inner band 180 broke
away from the stator assembly laminate body 110, the
resilient material may prevent the broken piece from mov-
ing through the stator assembly 100. In another alterna-
tive embodiment, a number of the stator assembly lam-
inate bodies 110 at the upstream and downstream ends
of the stack are filled with a resilient material (not shown)
while the remainder are filled with a dye (not shown) or
similar material. In this configuration, the outer helical
passages 190 are sealed by the resilient material at the
upstream and downstream ends. Further, in the event a
portion of the stator assembly laminate body inner band
180 broke away from the stator assembly laminate body
110, the dye would escape and mix with the material
being moved (or a drive fluid) and could be detected by
a sensor (not shown), or a user, at a downstream location.
Thus, the dye, and the sensor if used, acts as a damage
warning system.
[0079] In an exemplary embodiment, a unitary rotor
assembly body 22 is disposed in the helical passage 104,
and the unitary rotor assembly body 22 seals against the
helical passage 104 along at least one seal line. That is,
at least one location along the perimeter of the unitary

rotor assembly body 22 substantially contacts the helical
passage 104. This relationship can be visualized at one
lateral cross-sectional plane of the unitary rotor assembly
body 22 and the helical passage 104. Further, this visu-
alization conveniently corresponds to the interaction be-
tween the unitary rotor assembly body 22 and a stator
laminate body 110. As noted above, in an exemplary em-
bodiment, the rotor assembly body 22 substantially seals
against the arcuate portions of the helical passage 104.
The rotor assembly body 22 generally seals against the
linear portions of the helical passage 104, but the seal in
this area is less important than in the arcuate portions of
the helical passage 104.
[0080] Thus, in the embodiment shown, the unitary ro-
tor assembly body 22 has a generally circular cross-sec-
tional area. In one exemplary embodiment, the diameter
of the unitary rotor assembly body 22 is generally the
same as the distance between the parallel sides of the
obround helical passage 104. In this configuration, the
diameter of the unitary rotor assembly body 22 generally
corresponds to the lateral width (i.e., the width between
the two generally parallel sides of the obround shape) of
the obround helical passage 104. Further, the curvature
of the unitary rotor assembly body 22 substantially cor-
responds to the arcuate portions of the obround helical
passage 104. Thus, the unitary rotor assembly body 22
generally engages the obround helical passage 104 at
two opposed locations when disposed in the medial por-
tion of the obround helical passage 104, and, substan-
tially engages the arcuate portions of the obround helical
passage 104 when disposed at either end of the obround
helical passage 104. As the unitary rotor assembly body
22 rotates, the unitary rotor assembly body 22 at a spe-
cific lateral plane, as shown, reciprocates within the
obround helical passage 104. Thus, generally, the
obround helical passage 104 is divided into two cavities;
one on either side of the unitary rotor assembly body 22.
It is understood that when the unitary rotor assembly body
22 reaches a maximum lateral offset, the unitary rotor
assembly body 22 substantially engages one arcuate
portion of the obround helical passage 104.
[0081] In another embodiment, the obround helical
passage 104, or stated alternately, each obround stator
assembly laminate body inner passage 114, is slightly
smaller than the cross-sectional area of the unitary rotor
assembly body 22. This is possible because of the flex-
ibility assembly 11 on the stator assembly laminate bod-
ies 110. That is, each stator assembly laminate body in-
ner passage inner surface 118 snuggly corresponds to
the unitary rotor assembly body 22. In this configuration,
and as the unitary rotor assembly body 22 reciprocates
as described above, the flexibility assembly 11 on the
stator assembly laminate body 110 allows each stator
assembly laminate body inner passage 114 to expand,
i.e., flex, to a slightly larger cross-sectional area sufficient
to accommodate the unitary rotor assembly body 22.
[0082] In the embodiment described above, the unitary
rotor assembly body 22 engages and seals against the
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helical passage 104 along at least one seal line. A seal
line is, almost literally, a line, i.e., a very thin, almost linear
interface. It is understood that in the physical world, no
interface exists literally along a two-dimensional line. If
there were, for example, a scratch on the stator assembly
helical passage surface 105, the seal line could not en-
gage the surface of the scratch and, therefore, would not
seal the cavities as described above. An embodiment
wherein the rotor assembly 20 includes a rotor assembly
stacked body 30, the rotor laminate bodies 32 edge sur-
faces extend in a direction generally parallel to the rotor
assembly 20 axis of rotation. Similarly, each stator as-
sembly laminate body inner passage inner surface 118
extends in a direction generally parallel to the rotor as-
sembly 20 axis of rotation In an embodiment with a rotor
assembly stacked body 30, each rotor laminate body 32
is disposed within a single stator assembly laminate body
inner passage 114, i.e., within the plane of a single stator
assembly laminate body 110. Thus, each rotor laminate
body 32 is associated with the stator assembly laminate
body 110 in which it is disposed. As noted above, each
rotor laminate body 32 has a thickness that is substan-
tially the same as the associated stator laminate body
110. In this configuration, the abutting rotor laminate bod-
ies 32 edge surface and stator assembly laminate body
inner passage inner surface 118 provide a more com-
plete seal than the seal line of the embodiment above.
That is, as used herein, a "more complete seal" is a planar
sealing area as opposed to a seal line.
[0083] Accordingly, in the configuration described
above, the progressing cavity pump 10 includes a dura-
ble, flexible stator assembly helical passage surface 105,
as described above. That is, the progressing cavity pump
10 is structured to provide a flexible surface on at least
one of the engagement surfaces of the rotor assembly
body 22 or the stator assembly helical passage 104.
[0084] In another embodiment, the rotor assembly 20
includes a number of sliders 40 as described above. That
is, the rotor assembly 20 includes a unitary rotor assem-
bly body 22 as described above, except the unitary rotor
assembly body 22 is sized to fit within the rotor body
passage 44 and is not sized to correspond to the width
of the obround helical passage 104. As with the rotor
laminate bodies 32, each slider body 42 is associated
with a single stator assembly laminate body 110 and is
disposed within a single stator assembly laminate body
inner passage 114, i.e., within the plane of a single stator
assembly laminate body 110. Each slider body 42 is fur-
ther disposed on the unitary rotor assembly body 22. That
is, for each slider body 42, the unitary rotor assembly
body 22 is disposed in the rotor body passage 44, and,
each slider body 42 is movably disposed in an associated
stator assembly laminate body inner passage 114, as
shown in Figure 4. In this configuration, when the unitary
rotor assembly body 22 rotates, the unitary rotor assem-
bly body 22 operatively engages the rotor body passage
cam surface 45 causing the slider body 42 to reciprocate
in the associated stator assembly laminate body inner

passage 114.
[0085] Accordingly, in the configuration described
above, the progressing cavity pump 10 includes a dura-
ble, flexible rotor assembly outer surface 23. That is, the
progressing cavity pump 10 is structured to provide a
flexible surface on at least one of the engagement sur-
faces of the rotor assembly body 22 or the stator assem-
bly helical passage 104. Further, as shown in Figure 4,
the stator assembly helical passage surface 105 also in-
cludes a flexibility assembly 11. Thus, both the rotor as-
sembly outer surface 23 and the stator assembly helical
passage surface 105 include a flexibility assembly 11.
Stated alternately, the interface 300 of the rotor assembly
outer surface 23 and the stator assembly helical passage
surface 105 is a flexible interface. That is, as used herein,
a "flexible interface" is an interface wherein both ele-
ments that make the interface have a flexible configura-
tion. Moreover, when both elements that make the inter-
face are made from a durable material, the interface 300
is a durable, flexible interface 300. Alternatively, if both
elements that make the interface are made from a robust
material, the interface 300 is a robust, flexible interface
300.
[0086] It is noted that, in this configuration, the angu-
larly offset stator laminate bodies 110 create a series of
steps or tiers within the stator assembly helical passage
104. These steps affect the flow of the material through
the stator assembly helical passage 104; that is, the steps
create turbulence in the material flow. Accordingly, the
steps act as turbulators 170. Further, the turbulators 170
are not machined into the stator laminate bodies 110 or
formed by another manufacturing process. As such, the
turbulators 170 are "innate turbulators" 170. That is, as
used herein, an "innate turbulator" is a turbulator that is
formed from the assembly of laminate bodies or a similar
construct and is not a turbulator formed by cutting or oth-
erwise forming a groove or channel in a body. It is noted
that the rotor assembly stacked body 30 described above
also forms innate turbulators.
[0087] Accordingly, a method of making a rotor assem-
bly 20 includes the following. Providing a number of rotor
laminate bodies 32, each rotor laminate body 32 includ-
ing a flexibility assembly 11, and assembling the rotor
laminate bodies 32 into a stack. Providing a number of
rotor laminate bodies 32 includes providing a laminate
material, forming a rotor laminate body 32 with a number
of outer passages disposed effectively adjacent the rotor
laminate body edge 34. Providing a laminate material,
forming a rotor laminate body 32 includes cutting a rotor
laminate body 32 from the laminate material, and cutting
a number of outer passages disposed effectively adja-
cent the rotor laminate body edge 34. Cutting a number
of outer passages, in an exemplary embodiment, in-
cludes cutting a first set (not shown) of outer passages
disposed effectively adjacent the rotor laminate body
edge 34 and cutting a second set (not shown) of outer
passages disposed effectively adjacent the first set of
outer passages. Assembling the rotor laminate bodies
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32 includes coupling the rotor laminate bodies 32 and at
least one of staking the rotor laminate bodies 32, welding
the exterior surface of the rotor laminate bodies 32, weld-
ing each rotor laminate body 32 to an adjacent the rotor
laminate body 32, or mechanically compressing rotor
laminate bodies 32.
[0088] In an alternate embodiment, providing a
number of rotor laminate bodies 32 includes providing a
laminate material, forming a rotor laminate body 32 and
forming a slider body 42 with a number of outer passages
disposed effectively adjacent the slider body edge sur-
face 49 and a rotor body passage 44. Forming a rotor
laminate body 32 from the laminate material includes cut-
ting a rotor laminate body 32 from the laminate material.
Forming a slider body 42 includes cutting a slider body
42 from the laminate material, cutting a number of outer
passages 50 disposed effectively adjacent the slider
body edge surface 48, and cutting rotor body passage
44. Cutting a number of outer passages, in an exemplary
embodiment, includes cutting a first set 60 of outer pas-
sages disposed effectively adjacent the slider body edge
surface 49 and cutting a second set 62 of outer passages
disposed effectively adjacent the first set 60 of outer pas-
sages. In this embodiment, assembling the rotor laminate
bodies 32 includes staking the rotor laminate bodies 32,
welding the exterior surface of the rotor laminate bodies
32, welding each rotor laminate body 32 to an adjacent
the rotor laminate body 32 or mechanically compressing
rotor laminate bodies 32. In this embodiment there is also
a step of disposing a slider body 42 on an associated
rotor laminate body 32.
[0089] Similarly, a method of making a stator assembly
100 includes the following. Providing a number of stator
laminate bodies 102, each stator laminate body 102 in-
cluding a flexibility assembly 11, and assembling the sta-
tor laminate bodies 102 into a stack. Providing a number
of stator laminate bodies 102 includes providing a lami-
nate material, forming a stator laminate body 110 with
an inner passage 114 and a number of outer passages
116 disposed effectively adjacent the stator inner pas-
sage 114. Providing a laminate material, forming a rotor
laminate body 32 includes cutting a stator laminate body
110 from the laminate material, cutting an inner passage
114, and cutting a number of outer passages disposed
effectively adjacent the adjacent the stator inner passage
114. Cutting a number of outer passages 116, in an ex-
emplary embodiment, includes cutting a first set 140 of
outer passages disposed effectively adjacent the stator
inner passage 114 and cutting a second set 142 of outer
passages 116 disposed effectively adjacent the first set
140 of outer passages 116. Assembling the stator lami-
nate bodies 110 includes coupling the stator laminate
bodies 110 wherein each stator laminate body 110 is
angularly offset from an adjacent stator laminate body
110. Coupling the stator laminate bodies 110 includes at
least one of staking the stator laminate bodies 110, weld-
ing the exterior surface of the stator laminate bodies 110,
welding each stator laminate body 110 to an adjacent

the stator laminate body 110, or mechanically compress-
ing stator laminate bodies 110. As noted above, this
method creates an inner passage 114 that is at least
partially defined by a band 180 wherein the band 180 is
flexible.

Claims

1. A stator laminate (101) for a progressing cavity pump
stator assembly (1) comprising:

a unitary planar body (102) defining a primary,
inner passage (114) and a number of outer pas-
sages (116);
characterised in that said outer passages
(116) are disposed effectively adjacent said in-
ner passage (114) whereby said inner passage
(114) is at least partially defined by a band (180);
and
wherein said band (180) and outer passages
(116) comprise a flexibility assembly (11).

2. The stator laminate (101) of Claim 1 wherein said
number of outer passages (116) include circumfer-
entially adjacent passages.

3. The stator laminate (101) of Claim 2 wherein:

said number of outer passages (116) includes
a number of slots (120);
each slot (120) including a first end (124), a me-
dial portion (126), and a second end (128); and
said slots (120) defining a number of support
elements (160) between adjacent slots (120).

4. The stator laminate (101) of Claim 3 wherein said
number of outer passages (116) are disposed about
said inner passage (114).

5. The stator laminate (101) of Claim 4 wherein:

said number of outer passages (116) includes
a first set of outer passages (140) and a second
set of outer passages (142);
said first set of outer passages (140) are dis-
posed about said inner passage (114);
said first set of outer passages (140) defining a
number of first support elements (162) between
adjacent passages;
said second set of outer passages (142) are dis-
posed about said first set of outer passages
(140);
said second set of outer passages (142) defining
a number of second support elements (164) be-
tween adjacent passages.

6. The stator laminate (101) of Claim 5 wherein:
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a longitudinal axis (202) of each first radial sup-
port element (162) is disposed along a medial
portion (126) of a passage in said second set of
outer passages (142); and
a longitudinal axis (202) of each second radial
support element (164) is disposed along a me-
dial portion (126) of a passage in said first set
of outer passages (140).

7. The stator laminate (11) of Claim 1 wherein:

said number of outer passages (116) includes
a first set of outer passages (140) and a second
set of outer passages (142);
said first set of outer passages (140) is disposed
about said inner passage (114); and
said second set of outer passages (142) is dis-
posed about said first set of outer passages
(140).

8. The stator laminate (101) of Claim 1 wherein said
body (110) is made from a durable material.

9. A method of making a stator assembly (3) for a pro-
gressing cavity pump (1) comprising:

providing a number of unitary stator laminate
bodies (110), each stator laminate body (110)
is planar defining a primary, inner passage (114)
and a number of outer passages (116), said out-
er passages (116) disposed effectively adjacent
said inner passage (114) whereby said inner
passage (114) is at least partially defined by a
band (180), wherein said band (180) and said
outer passages (116) comprise a flexibility as-
sembly (11); and
coupling said stator laminate bodies (110) to
each other in a stack wherein each stator lami-
nate body (110) is angularly offset from each
adjacent stator laminate body.

10. The method of Claim 9 wherein providing a number
of stator laminate bodies (110) includes:

providing a laminate material;
cutting a stator laminate body from the laminate
material;
cutting an inner passage (114) in the stator lam-
inate body (110); and
cutting a number of outer passages (116) dis-
posed effectively adjacent the adjacent the sta-
tor inner passage (114) in the stator laminate
body (110).

11. The method of Claim 10 wherein cutting a number
of outer passages (116) includes:

cutting first set of inner passages (114) disposed

effectively adjacent the stator inner passage;
and
cutting a second set of outer passages (116)
disposed effectively adjacent the first set of outer
passages (60).

12. A stator assembly (3) for a progressing cavity pump
(1), said progressing cavity pump (1) including an
elongated helical rotor (2), said stator assembly (3)
comprising:

a number unitary of stator laminate bodies (110),
each stator laminate body (110) is planar defin-
ing a primary, inner passage (114) and a number
of outer passages (116), said outer passages
(116) disposed effectively adjacent said inner
passage (114) whereby said inner passage
(114) is at least partially defined by a band (180),
wherein said band (180) is flexible;
said stator laminate bodies (110) coupled to
each other in a stack wherein said stator lami-
nate body inner passages (114) define a helical
passage (104) and said stator laminate body
outer passages (116) define helical outer pas-
sages (190); and
wherein said helical passage (104) includes a
flexibility assembly (11).

13. The stator assembly (3) of Claim 12 wherein said a
number of stator laminate bodies (110) are made
from a durable material.

14. The stator assembly (3) of Claim 12 wherein said
helical rotor (2) includes a body (22) with an outer
surface (23), said rotor body outer surface (23) in-
cluding two opposing surfaces, and wherein said hel-
ical passage (104) defines one of a constant contact
passage or a compression passage.

15. The stator assembly (3) of Claim 12 wherein:

each said stator laminate body (110) number of
outer passages (116) includes a first set of outer
passages (140) and a second set of outer pas-
sages (142);
said first set of outer passages (140) are dis-
posed about the associated inner passage
(114); and
said second set of outer passages (142) are dis-
posed about the associated first set of outer pas-
sages (140).

Patentansprüche

1. Stator-Laminat (101) für eine Exzenterschnecken-
pumpen-Statoranordnung (1), das Folgendes um-
fasst:
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einen flachen Einheitskörper (102), der einen
primären Innendurchgang (114) und eine An-
zahl an Außendurchgängen (116) definiert;
dadurch gekennzeichnet, dass die Außen-
durchgänge (116) wirksam benachbart zu dem
Innendurchgang (114) angeordnet sind, wobei
der Innendurchgang (114) zumindest teilweise
durch einen Umfangsbereich (180) definiert ist;
und
wobei der Umfangsbereich (180) und die Au-
ßendurchgänge (116) eine Flexibilitätsanord-
nung (11) umfassen.

2. Stator-Laminat (101) nach Anspruch 1, wobei die
Anzahl von Außendurchgängen (116) in Umfangs-
richtung benachbarte Durchgänge aufweist.

3. Stator-Laminat (101) nach Anspruch 2, wobei:

die Anzahl von Außendurchgängen (116) eine
Anzahl von Schlitzen (120) aufweist;
wobei jeder Schlitz (120) ein erstes Ende (124),
einen Mittelteil (126) und ein zweites Ende (128)
aufweist; und
wobei die Schlitze (120) eine Anzahl von Stütz-
elementen (160) zwischen benachbarten Schlit-
zen (120) definieren.

4. Stator-Laminat (101) nach Anspruch 3, wobei die
Anzahl von Außendurchgängen (116) um den Innen-
durchgang (114) herum angeordnet ist.

5. Stator-Laminat (101) nach Anspruch 4, wobei:

die Anzahl von Außendurchgängen (116) einen
ersten Satz von Außendurchgängen (140) und
einen zweiten Satz von Außendurchgängen
(142) aufweist;
wobei der erste Satz von Außendurchgängen
(140) um den Innendurchgang (114) herum an-
geordnet ist;
wobei der erste Satz von Außendurchgängen
(140) eine Anzahl von ersten Stützelementen
(162) zwischen benachbarten Durchgängen de-
finiert;
wobei der zweite Satz von Außendurchgängen
(142) um den ersten Satz von Außendurchgän-
gen (140) herum angeordnet ist;
wobei der zweite Satz von Außendurchgängen
(142) eine Anzahl von zweiten Stützelementen
(164) zwischen benachbarten Durchgängen de-
finiert.

6. Stator-Laminat (101) nach Anspruch 5, wobei:

eine Längsachse (202) jedes ersten radialen
Stützelements (162) entlang eines Mittelab-
schnitts (126) eines Durchgangs in dem zweiten

Satz von Außendurchgängen (142) angeordnet
ist;
und
eine Längsachse (202) jedes zweiten radialen
Stützelements (164) entlang eines Mittelab-
schnitts (126) eines Durchgangs in dem ersten
Satz von Außendurchgängen (140) angeordnet
ist.

7. Stator-Laminat (101) nach Anspruch 1, wobei:

die Anzahl von Außendurchgängen (116) einen
ersten Satz von Außendurchgängen (140) und
einen zweiten Satz von Außendurchgängen
(142) aufweist;
wobei der erste Satz von Außendurchgängen
(140) um den Innendurchgang (114) herum an-
geordnet ist; und
wobei der zweite Satz von Außendurchgängen
(142) um den ersten Satz von Außendurchgän-
gen (140) herum angeordnet ist.

8. Stator-Laminat (101) nach Anspruch 1, wobei der
Körper (110) aus einem widerstandsfähigen Material
besteht.

9. Verfahren zur Herstellung einer Stator-Anordnung
(3) für eine Exzenterschneckenpumpe (1), das Fol-
gendes umfasst:

Bereitstellen einer Anzahl von Stator-Laminat-
Einheitskörpern (110), wobei jeder Stator-Lami-
nat-Körper (110) flach ist und einen primären
Innendurchgang (114) und eine Anzahl von Au-
ßendurchgängen (116) definiert, wobei die Au-
ßendurchgänge (116) wirksam benachbart zu
dem Innendurchgang (114) angeordnet sind,
wobei der Innendurchgang (114) zumindest teil-
weise durch einen Umfangsbereich (180) defi-
niert ist, wobei der Umfangsbereich (180) und
die Außendurchgänge (116) eine Flexibilitätsa-
nordnung (11) umfassen; und
Koppeln der Stator-Laminat-Körper (110) mit-
einander in einem Stapel, wobei jeder Stator-
Laminat-Körper (110) gegenüber jedem be-
nachbarten Stator-Laminat-Körper um einen
Winkel versetzt ist.

10. Verfahren nach Anspruch 9, wobei das Bereitstellen
einer Anzahl von Stator-Laminat-Körpern (110) Fol-
gendes umfasst:

Bereitstellen eines Laminatmaterials;
Schneiden eines Stator-Laminat-Körpers aus
dem Laminatmaterial;
Schneiden eines Innendurchgangs (114) in den
Stator-Laminat-Körper (110); und
Schneiden einer Anzahl von Außendurchgän-
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gen (116), die wirksam benachbart zu dem Sta-
tor-Innendurchgang (114) in dem Stator-Lami-
nat-Körper (110) angeordnet sind.

11. Verfahren nach Anspruch 10, wobei das Schneiden
einer Anzahl von Außendurchgängen (116) Folgen-
des umfasst:

Schneiden eines ersten Satzes von Innendurch-
gängen (114), die wirksam benachbart zu dem
Stator-Innendurchgang angeordnet sind; und
Schneiden eines zweiten Satzes von Außen-
durchgängen (116), die wirksam benachbart zu
dem ersten Satz von Außendurchgängen (60)
angeordnet sind.

12. Stator-Anordnung (3) für eine Exzenterschnecken-
pumpe (1), wobei die Exzenterschneckenpumpe (1)
einen länglichen schneckenförmigen Rotor (2) auf-
weist, wobei die Stator-Anordnung (3) Folgendes
umfasst:

eine Anzahl von Stator-Laminat-Einheitskör-
pern (110), wobei jeder Stator-Laminat-Körper
(110) flach ist und einen primären Innendurch-
gang (114) und eine Anzahl von Außendurch-
gängen (116) definiert, wobei die Außendurch-
gänge (116) wirksam benachbart zu dem Innen-
durchgang (114) angeordnet sind, wobei der In-
nendurchgang (114) zumindest teilweise durch
einen Umfangsbereich (180) definiert ist, wobei
der Umfangsbereich (180) elastisch ist;
die Stator-Laminat-Körper (110), die in einem
Stapel miteinander gekoppelt sind, wobei die In-
nendurchgänge (114) des Stator-Laminat-Kör-
pers einen schraubenförmigen Durchgang
(104) definieren und die Außendurchgänge
(116) des Stator-Laminat-Körpers schrauben-
förmige Außendurchgänge (190) definieren;
und
wobei der schraubenförmige Durchgang (104)
eine Flexibilitätsanordnung (11) umfasst.

13. Stator-Anordnung (3) nach Anspruch 12, wobei die
Anzahl von Stator-Laminat-Körpern (110) aus einem
widerstandsfähigen Material besteht.

14. Stator-Anordnung (3) nach Anspruch 12, wobei der
schraubenförmige Rotor (2) einen Körper (22) mit
einer Außenfläche (23) umfasst, wobei die Rotorkör-
per-Außenfläche (23) zwei gegenüberliegende
Oberflächen aufweist, und wobei der schraubenför-
mige Durchgang (104) einen aus einem Konstant-
kontaktdurchgang oder einem Kompressionsdurch-
gang definiert.

15. Stator-Anordnung (3) nach Anspruch 12, wobei:

jeder aus der Anzahl von Außendurchgängen
(116) des Stator-Laminat-Körpers (110) einen
ersten Satz von Außendurchgängen (140) und
einen zweiten Satz von Außendurchgängen
(142) aufweist;
wobei der erste Satz von Außendurchgängen
(140) um den zugehörigen Innendurchgang
(114) herum angeordnet ist; und
wobei der zweite Satz von Außendurchgängen
(142) um den zugehörigen ersten Satz von Au-
ßendurchgängen (140) herum angeordnet ist.

Revendications

1. Stratifié de stator (101) pour un ensemble stator de
pompe à cavité progressive (1) comprenant :

un corps plan unitaire (102) définissant un pas-
sage intérieur primaire (114) et un certain nom-
bre de passages extérieurs (116) ;
caractérisé en ce que lesdits passages exté-
rieurs (116) sont disposés de manière efficace
adjacents audit passage intérieur (114), de telle
sorte que ledit passage intérieur (114) est au
moins partiellement défini par une bande (180) ;
et
dans lequel ladite bande (180) et les passages
extérieurs (116) comprennent un ensemble de
flexibilité (11).

2. Stratifié de stator (101) selon la revendication 1,
dans lequel ledit nombre de passages extérieurs
(116) comprend des passages adjacents circonfé-
rentiellement.

3. Stratifié de stator (101) selon la revendication 2,
dans lequel :

ledit nombre de passages extérieurs (116) com-
prend un certain nombre de fentes (120) ;
chaque fente (120) comprenant une première
extrémité (124), une partie médiane (126) et une
seconde extrémité (128) ; et
lesdites fentes (120) définissant un certain nom-
bre d’éléments de support (160) entre des fentes
adjacentes (120).

4. Stratifié de stator (101) selon la revendication 3,
dans lequel ledit nombre de passages extérieurs
(116) sont disposés autour dudit passage intérieur
(114).

5. Stratifié de stator (101) selon la revendication 4,
dans lequel :

ledit nombre de passages extérieurs (116) com-
prend un premier ensemble de passages exté-
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rieurs (140) et un second ensemble de passa-
ges extérieurs (142) ;
ledit premier ensemble de passages extérieurs
(140) sont disposés autour dudit passage inté-
rieur (114) ;
ledit premier ensemble de passages extérieurs
(140) définissant un certain nombre de premiers
éléments de support (162) entre des passages
adjacents ;
ledit second ensemble de passages extérieurs
(142) sont disposé autour dudit premier ensem-
ble de passages extérieurs (140) ;
ledit second ensemble de passages extérieurs
(142) définissant un certain nombre de seconds
éléments de support (164) entre des passages
adjacents.

6. Stratifié de stator (101) selon la revendication 5,
dans lequel :

un axe longitudinal (202) de chaque premier élé-
ment de support radial (162) est disposé le long
d’une partie médiane (126) d’un passage dans
ledit second ensemble de passages extérieurs
(142) ; et
un axe longitudinal (202) de chaque second élé-
ment de support radial (164) est disposé le long
d’une partie médiane (126) d’un passage dans
ledit premier ensemble de passages extérieurs
(140).

7. Stratifié de stator (11) selon la revendication 1, dans
lequel :

ledit nombre de passages extérieurs (116) com-
prend un premier ensemble de passages exté-
rieurs (140) et un second ensemble de passa-
ges extérieurs (142) ;
ledit premier ensemble de passages extérieurs
(140) est disposé autour dudit passage intérieur
(114) ; et
ledit second ensemble de passages extérieurs
(142) est disposé autour dudit premier ensem-
ble de passages extérieurs (140).

8. Stratifié de stator (101) selon la revendication 1,
dans lequel ledit corps (110) est fait d’un matériau
durable.

9. Procédé de fabrication d’un ensemble stator (3) pour
une pompe à cavité progressive (1) comprenant les
étapes consistant à :

fournir un certain nombre de corps stratifiés sta-
toriques unitaires (110), chaque corps stratifié
statorique (110) est plan, définissant un passa-
ge intérieur primaire (114) et un certain nombre
de passages extérieurs (116), lesdits passages

extérieurs (116) étant disposés efficacement
adjacents audit passage intérieur (114) de telle
sorte que ledit passage intérieur (114) est au
moins partiellement défini par une bande (180),
dans lequel ladite bande (180) et lesdits passa-
ges extérieurs (116) comprennent un ensemble
de flexibilité (11) ; et
coupler lesdits corps stratifiés statoriques (110)
les uns aux autres en un empilement, dans le-
quel chaque corps stratifié statorique (110) est
décalé angulairement de chaque corps stratifié
statorique adjacent.

10. Procédé selon la revendication 9, dans lequel la four-
niture d’un certain nombre de corps stratifiés stato-
riques (110) comprend les étapes consistant à :

fournir un matériau de stratifié ;
découper un corps stratifié statorique à partir du
matériau stratifié ;
découper un passage intérieur (114) dans le
corps stratifié statorique (110) ; et
découper un certain nombre de passages exté-
rieurs (116) disposés de manière efficace adja-
cents au passage intérieur de stator (114) dans
le corps stratifié statorique (110).

11. Procédé selon la revendication 10, dans lequel la
découpe d’un certain nombre de passages exté-
rieurs (116) comprend les étapes consistant à :

découper le premier ensemble de passages in-
térieurs (114) disposés de manière efficace ad-
jacents au passage intérieur de stator ; et
découper un second ensemble de passages ex-
térieurs (116) disposé de manière efficace ad-
jacent au premier ensemble de passages exté-
rieurs (60).

12. Ensemble stator (3) pour une pompe à cavité pro-
gressive (1), ladite pompe à cavité progressive (1)
comprenant un rotor hélicoïdal allongé (2), ledit en-
semble stator (3) comprenant :

un certain nombre unitaire de corps stratifiés
statoriques (110), chaque corps stratifié statori-
que (110) est plan, définissant un passage inté-
rieur primaire (114) et un certain nombre de pas-
sages extérieurs (116), lesdits passages exté-
rieurs (116) étant disposés de manière efficace
adjacents audit passage intérieur (114) de telle
sorte que ledit passage intérieur (114) est au
moins partiellement défini par une bande (180),
dans lequel ladite bande (180) est flexible ;
lesdits corps stratifiés de stator (110) couplés
les uns aux autres en un empilement dans lequel
lesdits passages intérieurs de corps stratifié sta-
torique (114) définissent un passage hélicoïdal
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(104) et lesdits passages extérieurs de corps
stratifié statorique (116) définissent des passa-
ges extérieurs hélicoïdaux (190) ; et
dans lequel ledit passage hélicoïdal (104) com-
prend un ensemble de flexibilité (11).

13. Ensemble stator (3) selon la revendication 12, dans
lequel un certain nombre de corps stratifiés statori-
ques (110) sont fabriqués à partir d’un matériau du-
rable.

14. Ensemble stator (3) selon la revendication 12, dans
lequel ledit rotor hélicoïdal (2) comprend un corps
(22) avec une surface extérieure (23), ladite surface
extérieure de corps de rotor (23) comprenant deux
surfaces opposées, et dans lequel ledit passage hé-
licoïdal (104) définit l’un d’un passage de contact
constant ou d’un passage de compression.

15. Ensemble stator (3) selon la revendication 12, dans
lequel :

chaque corps de stratifié stator (110) nombre de
passages extérieurs (116) comprend un premier
ensemble de passages extérieurs (140) et un
second ensemble de passages extérieurs
(142) ;
ledit premier ensemble de passages extérieurs
(140) sont disposés autour du passage intérieur
associé (114) ; et
ledit second ensemble de passages extérieurs
(142) sont disposés autour du premier ensem-
ble de passages extérieurs associé (140).
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