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METHOD OF REMOVING STATORS FROM
TUBULAR STATOR HOUSINGS

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS REFERENCE TO RELATED DOCUMEN'T

The present application claims the benefit of Canadian
Application Serial No. 2,371,155 filed on Feb. 8, 2002.

FIELD OF THE INVENTION

The present invention relates to a method of removing
stators of moineau style pumps from tubular stator housings.

BACKGROUND OF THE INVENTION

In the petroleum industry extensive use 1s made of moineau
style pumps, so named after the french aviator who mvented
them. These pumps utilize metal rotors and polymer plastic
rotors. The stator are secured with adhesive within a tubular
stator housing. When a moineau style pump 1s new, there 1s a
tight sealing engagement between the tubular stator housing,
and the stator. Upon rotation of the rotor, liquids are moved
sequentially through a series of cavities formed between the
tubular stator housing and the stator. After prolonged use the
polymer plastic stator begins to wear and the rotor and stator
are no longer able to move liquids efficiently due to 1nad-
equate sealing.

In order to service the moineau pump, the worn polymer
plastic stator must be removed from the tubular stator housing
and replaced with a new stator. At the present time the
removal of the worn stator represents approximately one half
of the cost of replacing the stator. Hydraulic or mechanical
rams are used to break the bond of the adhesive and push the
worn stator out of the stator housing. The tubular stator hous-
ing then must be reamed out to remove any residue of polymer
plastic which remains.

SUMMARY OF THE INVENTION

What 1s required 1s a method of removing stators from
tubular stator housings which will simplity removal and
lower the cost of removal.

According to the present mvention there 1s provided a
method of removing stators from tubular stator housings,
involving subjecting a tubular stator housing having an inte-
rior surtace to which a worn stator 1s adhered by adhesive to
cryogenic refrigeration until the stator shrinks and pulls away
from the 1nterior surface of the tubular stator housing.

The method, as described above, provides an alternative to
the use of rams. More importantly, 1t removes the worn stator
1s a comparatively clean fashion thereby reducing the ream-
ing and post reaming preparation of the interior surface of the
tubular stator housing. Reducing reaming and post reaming,
preparation provides a substantial savings.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features of the invention will become more
apparent from the following description 1n which reference 1s
made to the appended drawings, the drawings are for the
purpose of 1llustration only and are not intended to 1n any way
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limit the scope of the invention to the particular embodiment
or embodiments shown, wherein:
FIG. 1 1s a flow diagram representation of the removal of a

stator from a tubular stator housing 1n accordance with the
teachings of the present method.

DETAILED DESCRIPTION OF THE
EMBODIMENT

PR.

(1]
By

ERRED

The preferred method of removing stators from tubular
stator housings will now be described with reference to FIG.
1.

Referring to FIG. 1, the preferred method involves subject-
ing a tubular stator housing 12 having an 1nterior surface 14 to
which a worn stator 16 1s adhered by adhesive 18 to cryogenic
refrigeration 1n a cryogenic refrigeration unit 20 until worn
stator 16 shrinks and pulls away from interior surface 14 of
tubular stator housing 12.

The cryogenic temperature range starts at approximately
minus 50 degrees celstus. It will be understood that the
method works on a combination of temperature and time. As
the temperature 1s made colder within the cryogenic tempera-
ture range, the less time it takes for the worn stator to shrink
suificiently to pull away from interior surface 14. In tests
proving the concept a temperature range ol between minus
150 degrees celsius and minus 200 degrees celsius was used.

In order to avoid thermal shock, the temperature of tubular
stator housing 12 must be gradually brought down into the
cryogenic range and then gradually brought back up. In tests
proving the concept the temperature was brought down by 2.5
degrees celsius per minute until minus 196 degrees celsius,
the temperature of liquid nitrogen, was reached. Once worn
stator 16 separated from tubular stator housing 12, the tem-
perature was brought back up at the rate o1 2.5 degrees celsius
per minute. There was minimal dwell time required at minus
196 degrees celsius. The time consuming part of the process
was 1n gradually bringing down and then bringing up the
temperature, which took approximately 3 to 24 hours.
Although the preferred range of between minus 150 degrees
celcius to minus 200 celcius was used 1n tests, lower cryo-
genic temperatures may be used. Some experimentation
would be required to determine the optimal temperature and
dwell time.

Once worn stator 16 has shrunk and pulled away from
interior surface 14, removal of worn stator 16 from tubular
stator housing 12 becomes an extremely simple matter. Worn
stator 16 1s removed simply by exerting a force upon worn
stator 16 to slide worn stator 16 out of tubular stator housing
12 as indicated by arrow 22. It will be understood that this can
he done 1n any number of ways. It can he done by pushing or
pulling upon worn stator 16. It can also be done by tipping
tubular stator housing 12, so that stator 16 slides from tubular
stator housing 12 by force of gravity. It can also be done by
utilizing centrifugal force or other principles of physics.
Cautionary Note:

In most cases the cryogenic treatment will actually
enhance the mechanical properties of tubular stator housing
12. Cryogenic treatments are used on metal to increase abra-
s10n resistance, toughness, dimensional stability and tensile
strength. However, there 1s a danger that ostentite will be
transformed to martensite in some metals. In such cases, the
virgin martensite will have to be tempered through a subse-
quent heat treatment.

It will be apparent to one skilled in the art that modifica-
tions may be made to the illustrated embodiment without
departing from the spirit and scope of the invention as here-
inafter defined 1n the Claims.
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What 1s claimed 1s:

1. A method of removing stators from tubular stator hous-
ings, comprising the steps of:

placing a metal tubular stator housing having an interior

surface to which a worn elastomer moineau-style stator
1s adhered by adhesive into a cryogenic relfrigeration
unit;

lowering the temperature 1n the cryogenic relfrigeration

umt gradually to cryogenic levels 1n order to avoid ther-
mal shock to the tubular stator housing;

raising the temperature of the tubular stator housing gradu-

ally to ambient temperatures, the stator shrinking and
pulling away from the interior surface of the tubular
stator housing as the temperature 1s gradually lowered
and then gradually raised.

2. The method as defined 1n claim 1, the tubular metal stator
housing being subjected to temperatures between minus 150
degrees celcius and minus 200 degrees celsius.

3. The method as defined 1n claim 1, wherein the tempera-
ture 1n the cryogenic refrigeration unit 1s gradually decreased
to cryogenic levels over a period of time of approximately 3 to
24 hours.

4. A method of removing stators from tubular stator hous-
ings, comprising the steps of:

placing a tubular metal stator housing having an interior

surface to which a worn elastomer moineau-style stator
1s adhered by adhesive into a cryogenic relfrigeration
unit;

lowering the temperature 1n the cryogenic reifrigeration

umt gradually to cryogenic levels 1n order to have the
tubular metal stator housing and the stator shrink at
substantially the same rate and avoid thermal shock, the
temperatures in the cryogenic refrigeration unit reaching
temperatures of between minus 150 degrees celsius and
minus 200 degrees celsius;

raising the temperature in the cryogenic refrigeration unit

gradually to ambient temperatures 1n order to avoid ther-
mal shock, the stator shrinking and pulling away from
the mterior surface of the tubular stator housing as the
temperature 1s gradually lowered and then gradually
raised; and

10

15

20

25

30

35

40

4

exerting a force upon the stator to slide the stator out of the

tubular stator housing.

5. The method as defined 1n claim 4, wherein the tempera-
ture 1n the cryogenic refrigeration unit 1s gradually decreased
to cryogenic levels over a period of time of approximately 3 to
24 hours.

6. A method of removing an elastomer moineau-style stator
adhesively adhered to an interior surface of a metal tubular
stator housing, the method comprising the steps of: placing
the metal tubular stator housing, having the stator adhesively
adhered to the interior surface of the stator housing, into a
crvogenic refrigeration unit; gradually lowering the tem-
perature in the cryogenic refrigeration unit to a cryogenic
temperature of between minus 150 degrees celsius and minus
200 degrees celsius so as to avoid thermal shockto at least the
metal tubular stator housing and cause the metal tubular
stator housing and the stator to shvink at substantially a same
rate; allowing the stator, at the cryogenic temperature, to
substantially separate from the intevior surface of the tubular
stator housing during the gradually lowering the temperature
in the cryogenic refrigeration unit; and

removing the stator from the housing following the gradu-

ally lowering the temperature in the cryogenic refrig-
eration unit.

7. The method of claim 6 further comprising the step of
gradually lowering the temperature in the cryvogenic refrig-
eration unit from a starting temperaturve of approximately
minus 50 degrees celsius.

8. The method of claim 6 further comprising the steps of
gradually vaising the temperature of the tubular stator hous-
Ing.

9. The method of claim 6 further comprising the step of
gradually decreasing the temperature in the vefrigeration unit
at a rvate of approximately 2.5 degrees celsius per minute.

10. The method of claim 6 further comprising the step of
gradually decreasing the temperature in the vefrigeration unit
over a period of time of approximately 1 hour.

11. The method of claim 6 further comprising the step of
gradually decreasing the temperature in the vefrigeration unit
to a temperature of approximately minus 196 degrees celsius.
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