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CAMPBELL J.:

[1] Rubber bonded to metal by an adhesive capable of withstanding tremendous pressuresisa

feature of equipment used in the dilfield industry in Canada, the United States, and around the
world. In such equipment where the rubber is worn, and must renewed, an economic and
environmentally safe method is required to break the adhesive bond in order to remove the worn
rubber from the metal without harming the metal. The present action concerns a patent issued to the
Plaintiff (McKay) which claims such a method of breaking the adhesive bond by the use of
refrigeration, and makes an allegation that the Defendants (Weatherford) have taken the inventionin

their large scale renewal operations.
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[2] McKay’s Canadian Patent 2,371,155 (the Patent), granted on June 10, 2003, is attached in
itsissued form as Appendix A to these reasons, and denoted in these reasons as (* 155 Patent). The
Patent is directed at aparticular style of pump. In essence, the pump is composed of ameta pipe
(the stator housing) into which a hollow rubber deeve called a stator or elastomer (the elastomer) is
inserted and affixed to the inside of the pipe by adhesive, and a shaft which turnsinside the
elastomer thereby forcing liquid through the elastomer. Over time the elastomer wears by the action
of the shaft and must be removed so that a new elastomer can be inserted and bonded to the stator

housing.

[3] The Patent claims a method for removing the worn elastomer by the use of acertain
refrigeration technique which causes the elastomer to shrink and pull away from the stator housing.
In the “ Detailed Description of the Preferred Embodiment” section of the specifications of the
Patent the statement is made that, after the refrigeration is applied, it isan “extremely smple
matter” to remove the elastomer which has pulled away from the pipe; indeed, it can be
accomplished by exerting aforce upon the stator to have it “dide out” of the stator housing, or by
tipping the stator housing so that the elastomer “dides from” the stator housing by the force of

gravity (‘155 Patent, p.3).

[4] Weatherford uses refrigeration to remove elastomers from stator housings, but states that
the temperatures applied are not those claimed in the Patent and that, in any event, its process does
not depend on the elastomer shrinking and pulling away from the stator housing, but involves

having the elastomer only reach its “glass transition temperature”’ at which point the elastomer
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becomes brittle and can be removed by a mechanical shattering process. In addition to denying
McKay’ sinfringement allegation on this and other grounds, Weatherford alleges that the Patent is
invaid for obviousness; that is, the techniques claimed in the Patent were well known to the public

prior to the Patent being filed for approval (the claim date).

[5] For the reasons which follow, | find that the Weatherford process does not infringe the

Patent, but | also find the Patent is not invalid for obviousness.

The Construction of the Patent Claims

A. Thelaw
[6] The law with respect to the approach to patent construction iswell understood and is
concisely stated in Bourgault Industries Ltd. v. Flexi Coil Ltd. [1998] F.C.J. No. 264 (F.C.) at
paragraphs 109-110:

Congtruction of aclaim must be done before and independent of

ng whether adefence of invalidity is sustainable. The task of
construing a claim lies within the exclusive domain of thetrial judge.
Therole of the expert witness, those skilled in the art, isto provide
the judge with the technical knowledge necessary to construe a patent
as though he/she were so skilled. Where experts disagree, the Tria
Judge is to make a binding determination.

Dableh v. Ontario Hydro (1996), 68 CPR (3d) 129 per Robertson,
JA. at 143-145 (F.C.A.)"

A patent specification is addressed to those skilled in the particular
art. The Court must look at the whole of the disclosure and claimsto
ascertain the nature of the invention, being neither benevolent or
harsh, but seeking a construction which is reasonable and fair to both
the patentee and the public.

Consolboard v. Macmillan Blodel (Sask) Ltd. [1981] 1 SCR 504 per
Dickson, J. at 520-521.



[7]

If the claims are expressed in plain and unambiguous language, the
courts are not to restrict or expand or qualify the scope by reference
to the body of the specification; this does not mean that the Court is
not to look at the specification, but means that resort is limited to
assisting in comprehension. Terms must be read in context, aswhat is
"plain and unambiguous' may not be a safe conclusion.

Nekoosa Packing Corp. v. AMCA International Inc. (1994), 56 CPR
(3d) 470 per Robertson, JA. at 481-482 (F.C.A))

A Court must interpret the claims, it cannot redraft them. When an
inventor has clearly stated in the claims that he considered a
requirement as essential to the invention, the Court cannot decide
otherwise for the sole reason that he was mistaken. The Court cannot
conclude that strict compliance with aword or phrase used in aclaim
is not essential unlessit is obvious that the inventor knew that failure
to comply would have no material effect upon the way that the
invention worked.

Eli Lilly & Co. v. O'Hara (1989), 26 CPR (3d) per Pratte JA. a
7(F.CA)
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Justice Binnie in Free World Trust v. Electro Santé Inc.[2000] 2 S.C.R. 1024 (S.C.C) at

paragraphs 14 and 15 expresses the need to clearly define the essential elements of a patent claim:

Patent claims are frequently analogized to “fences’ and
“boundaries’, giving the “fields” of the monopoly a comfortable
pretence of bright line demarcation. Thus, in Minerals Separation
North American Corp. v. Noranda Mines, Ltd., [1947] Ex. C.R.
306, Thorson P. put the matter as follows, at p. 352:

By his claims the inventor puts fences around the fields of his
monopoly and warns the public against trespassing on his

property. Hisfences must be clearly placed in order to give the
necessary warning and he must not fence in any property that is not
hisown. Theterms of a claim must be free from avoidable
ambiguity or obscurity and must not be flexible; they must be clear
and precise so that the public will be able to know not only where
it must not trespass but also where it may safely go.

In redlity, the “fences’ often consist of complex layers of
definitions of different elements (or “components’ or “features’ or
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“integers’) of differing complexity, substitutability and ingenuity.
A matrix of descriptive words and phrases defines the monopoly,
warns the public and ensnares the infringer. In some instances, the
precise elements of the “fence” may be crucial or “essential” to the
working of the invention as claimed; in others the inventor may
contemplate, and the reader skilled in the art appreciate, that
variants could easily be used or substituted without making any
material difference to the working of the invention. The
interpretative task of the court in claims construction is to separate
the one from the other, to distinguish the essential from the
inessential, and to give to the “field” framed by the former the
legal protection to which the holder of avalid patent is entitled.

B. The construction of the claimsin issue
[8] There are three claims in the Patent; however, it is agreed that only Clams 1 and 2 arein

issue (‘ 155 Patent pp.5-6). A principal point of contention concerns the “cryogenic refrigeration”

aspect of Claims 1 and 2.

[9] During the course of thetrid, it was agreed that the following wordsin Claim 1 congtitute
a statement of fact and should be disregarded in deciding the construction of the claim: “in order to
have the tubular metal stator housing and elastomer stator shrink at substantially the samerate”’ and,

asaresult, theword “and” following the words to be disregarded should read as “to”.

[10] Therefore, thewords of Claim 1 state that patent protection is afforded to three essential
features of the invention:

(1) subjecting a stator housing having an interior surface to which a

worn elastomer is adhered by adhesive to cryogenic refrigeration

until the elastomer shrinks and pulls away from the interior surface of

the stator housing [emphasis added],

and
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to avoid thermal shock,

(2) thetemperature of the stator housing being gradually lowered to
cryogenic levels,

and

(3) then gradually raised to ambient temperature.

(Emphasis added)

[11] Claim 2 is a dependent claim since it specifies, as essential, “the method as defined in
Claim 1” and, thereby, includes al the essentid features of Claim 1. However, Claim 2 limitsthe
protection of the temperature to which the stator housing isto be subjected. Therefore, areasonable
and fair construction of Claim 2 isasfollows:
(a) subjecting astator housing having an interior surface to which a

worn elastomer is adhered by adhesive to cryogenic refrigeration of

between minus 150 degrees Celsius and minus 200 degrees Celsius

until the elastomer shrinks and pulls away from the interior surface of

the stator housing;

and

(b) thetemperature of the stator housing being gradually lowered to

the cryogenic levels of between minus 150 degrees Celsius and minus

200 degrees Celsius and then gradually raised to ambient temperature

to avoid thermal shock.

(Emphasis added)
[12] The approach that McKay has taken to the devel opment of its construction argument in

advancing the present action is based on a much different construction of the “cryogenic
refrigeration” aspect of Claims 1 and 2. This construction is clarified in the following passage from
McKay’ s written argument:

Claim 2 contains all of the essential elements of claim 1 and adds one

further essentia element, that being that the housing is to be

subjected to temperatures between -150 degrees Celsius and -200
degrees Celsius. This clearly does not mean that the temperature of
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the housing itself must be between those temperatures. Clam 1
specifies that the housing is to be “subjected to” cryogenic
refrigeration and then goes on to say that the temperature of the
housing is to be reduced to cryogenic levels. Clam 1 clearly
differentiates between the temperature to which the housing is
subjected, and the temperature to which the housing is to be reduced.
Claim 2 uses the phrase “ subjected to” and refersto the housing. The
temperature range added by Claim 2 therefore can only be directed to
the temperature of the environment and not the temperature of the
housing itself.

[Emphasis added]

(Written Argument of the Plaintiff, p.11)

[13] | do not agree with McKay’ s argument because the premise upon which it is based does
not appear in the words of the claims concerned. That is, Claim 1 does not specify that the stator
housing is to be subjected to cryogenic refrigeration “and then goes on to say that the temperature of
the housing isto be reduced to cryogenic levels’. Claim 1 specifiesthat the stator housing isto be
subjected to “ cryogenic refrigeration until” an event occurs; the event being the elastomer shrinks

and pulls away from the stator housing.

[14] If McKay’s argument raises an ambiguity it isresolved to my satisfaction by the
following passage from the “ Detailed Description of the Preferred Embodiment” feature of the
specifications (* 155 Patent, p.3):

The cryogenic temperature range starts at approximately minus 50
degrees celsius. It will be understood that the method works on a
combination of temperature and time. As the temperature is made
colder within the cryogenic temperature range, the less time it takes
for the worn stator to shrink sufficiently to pull away from interior
surface 14. In tests proving the concept of a temperature range of
between minus 150 degrees celsius and minus 200 degrees celsius
was used.
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Onthisbasis, | find that the meaning of the term “ cryogenic refrigeration” in Claim 1 isfound
within the Patent; it means a range of temperatures beginning at -50 C and below. The specification
also makesit clear that the meaning to be put to the terms * subjecting atubular metal stator
housing” in Clam 1, and “the tubular meta stator housing being subjected to” in Claim 2 is that
patent protection is given to a process in which atemperature, below — 50 C, is applied to a stator
housing until a certain event occurs, being that the elastomer shrinks and pulls away from the stator

housing.

[19] Asaresult, | find that the construction of Claims 1 and 2 isthat which | have set out

above.

[l. TheEvidenceat Trial

A. Theadmissibility of evidence of the history of the Patent
[16] The origina filing date of the * 155 Patent was February 8, 2002 (Exhibit P1, Tab 1) and
the Patent was granted and issued on June 10, 2003 (Exhibit P1, Tab 2). After thefiling date,
McKay filed an amendment to the original filing. It is uncontested that an amendment was required
by the patent examiner to deal with prior art disclosed by two existent patents, and, accordingly, a

response was provided by McKay. During the course of thetrial, Counsel for Westherford argued
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that the response (Exhibit A), which congtitutes revised claims, should be admitted as evidence on
thetria record. Counsdl for McKay objected on the basis of that Mr. McKay’ s conduct before the

patent examiner is not relevant because it is not identified in Weatherford' s pleadings as relevant.

[17] McKay’s argument for admission is connected to the allegation that, after the filing date
of the Patent, the Plaintiff, Mr. Russell McKay, learned the details of the Weatherford process, and,
thereby, on the assertion that the Weatherford processis prior art, became aware of that prior art,
and also knew of other prior art, which was not disclosed to the patent examiner in filing the revised
clams. While Mr. McKay’ sintentionswere initialy raised asrelevant, in the end result the
argument for admission is not made on the basis that the Patent should be vitiated for Mr. McKay's
failure to disclose known prior art, but is made on the basis that the response is relevant to prove the
prior art before the examiner which, if admitted, can be compared to evidence of prior art produced
at trial. Counsel agree that the prior art before the patent examiner may berelevant in atrial, and,
accordingly, the patent prosecution documents relating to thisissue may be found to be relevant
(Foreco Trading A.G. v. Canadian Ferro Hot Metal Specialties Ltd. (1991) 36 C.P.R. (3 35, 46

FT.R. 81 (F.0).

[18] Given that the existent patents before the examiner prompting the response are known,
and, given that the contents of the patent asfiled and the Patent as amended and granted are known,
and given that Mr. McKay’ s conduct and intentions in making the amendment is not plead as an
issug, | find that the response has not been shown to berelevant. Asaresult, Exhibit A is not

admitted as evidence on the trial record.
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B. Theexperts
[19] For McKay, Dr. Glen E. MclIntosh testified as an expert qualified to give an opinion on
heat transfer and thermodynamics and, in particular, the behaviour of materials at low temperatures.
Dr. Mcintoshis aregistered Professional Engineer in Colorado State and holds a bachelor’ s degree
in mechanical engineering from North Dakota State University and a Ph.D. from Purdue University
in Indiana, where he mgjored in heat transfer and thermodynamics. Heis adesigner of cryogenic
equipment and specialized products for scientific applications, which requires the study of the
behaviour of metals at very low temperatures. Dr. Mclntosh has worked in the field since 1953
when he joined the National Bureau Standards Cryogenic Laboratory in Boulder, Colorado. Heis

currently employed at Cryogenic Technical Services, adivision of Eden Cryogenics.

[20] For Weatherford, Dr. Michael C. Williamstestified as an expert qualified to give an
opinion on polymers, elastomers, and heat transfer. Dr. Williams holdsaB.Sc., an M.S. and a Ph.D.
in chemica engineering with aminor in physical chemistry from the University of Wisconsin-
Madison; he has substantial academic experience in the field, having worked as a professor at the
University of Berkeley, Californiafrom 1965 until 1989, when he moved to take a position at the
University of Alberta. Dr. Williams has worked at the University of Albertafrom 1990 until
retirement in 2002, and since that time he has continued to work there as a professor emeritus of
chemical engineering. His specialty is polymer materials, and he has published numerous academic

articles and been an expert witnessin several court proceedings on the topic.
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C. Thedemondtrations
[21] In preparation for tria, by a Court direction dated March 1, 2007, McKay and
Weatherford were required to “ have their experts analyze the processes being used”. Asaresult, a
major portion of the evidence at trial centered on demonstrations of the preferred embodiment of the
Patent, and the Wesatherford process. Each of McKay and Wesatherford engaged their expertsto
witness the demonstrations and to give opinions based on their observations. McKay’ s construction
of the Patent, and his argument on the essentia features of the invention claimed has been adriving

force behind the very intensive scrutiny of the demonstration evidence.

[22] As described above, | rgject McKay' s congtruction of the Patent and, therefore, agreat
deal of the evidence arising from the demonstrationsis of little value. However, certain features of
the demonstration evidence, and the expert evidence base thereon, are relevant to infringement, and,

therefore, the demonstrations do require some anayss.

[23] McKay' s evidence includes videos which record two demonstrations carried out by Dr.
Mclntosh from April 4to 6, 2006. Each demonstration involves a cooler with liquid nitrogen
flowing into it viaatube. Inside the cooler is a short piece of stator pipe, being approximately 2 feet
long, with two temperature probes, called thermocouples, attached to it. One of the thermocouples
measures the temperature at the bond line between the elastomer and the stator housing and one
measures the temperature in the cooler. The results of these measurements are displayed on a

computer. Inside the cooler, the stator segment is placed on awooden block so as to ensure that the
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stator does not sit in the liquid nitrogen, and there isameta shield above it to prevent the nitrogen

directly impinging the stator.

[24] Thefirst test done by Dr. Mclntosh (Exhibit P1, Tab 6, Disc One) shows the gradual
cooling of theair in the cooler to -196 C, and, at the bond line, -184 C. After thistemperatureis
reached, the pipe istaken out of the cooler and the elastomer isremoved by hitting it several times
with ahammer. The elastomer comes out of the stator housing easily; it isin one piece with only a

few minor cracks.

[25] The second test (Exhibit P1, Tab 6, Disc Three) issimilar to thefirst, except that after the
elastomer istaken out of the cooler it is allowed to warm up to ambient temperature; the warming
was done overnight so it is not pictured on the video. After it has reached room temperature the
elastomer is again removed from the stator housing, this time using a winching device with a metal
plate and washer. Aswasthe case in thefirst test, the elastomer is removed substantially whole with

only afew minor cracks.

[26] Weatherford' s evidence includes videos of demonstrations carried out at its plant on
February 15, May 9, and May 14, 2007. In addition, on May 18, 2007 both of the parties’ experts

went to the Weatherford plant and observed its elastomer removal process.

[27] The February 15" video (Exhibit P1, Tab 5) shows the Weatherford stator delining

equipment which includes along cylindrical metal tank with alid running its full length; the tank
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can hold severd full length stator pipes. In this demonstration severa stators are in the tank and
liquid nitrogen isintroduced through nozzles which are connected to alarge outdoor bulk liquid
nitrogen storage unit. The stators are cooled for a period and then the temperature on one stator is
tested with a hand held temperature probe. Itstemperature is displayed as-47 C. This stator isthen
taken out of the tank by a hoist and lowered onto an apparatus, which alows the pipe to be
positioned opposite arotating rod with ameta drill-like bit at the end. This bit is known asthe
“mangler” by Weatherford technicians. It was agreed at trial that the mangler is not exactly adrill
but rather works to machine or break up the elastomer; however, it was often referred to as adrill by

all parties.

[28] The February 15" video continues with the mangler being advanced towards the pipe. In
thisfirst attempt the pipe beginsto spin and the elastomer does not come out; the video then cuts
and resumes with another pipe on the gpparatus. The temperature on this pipe is measured at -66 C
and, thistime, the mangler is successful in fracturing the elastomer. Most of the elastomer comes
out of the pipein small chunks, except for aloose round piece, the diameter of the pipe and several
incheslong with its circular edgesintact, which islifted out of the end opposite to where the

mangler was inserted.

[29] The May 9" video (Exhibit P1, Tab 12) shows a Weatherford demonstration intended to
replicate Dr. Mclntosh' s tests, except using Weatherford' s temperatures and conditions. The video
of the attempt to replicate the first test shows thermocouples attached to a small section of stator

(Exhibit D20), which is placed in the Weatherford tank on top of two full length stator pieces. The



Page: 14

short pipe length is removed from the tank after aperiod of cooling. On removal, the temperature of
the stator housing is measured as-55.6 C, and the elastomer as- 28 C. A Weatherford worker tries
to remove the elastomer lining with a hammer, but is unsuccessful. The elastomer smply chipsand
fractures but does not come out of the stator housing. A temperature log, which records the cooling

time and temperatures, was kept for this demonstration (Exhibit D15).

[30] The May 14™ video (Exhibit P1, Tab 7) shows the attempt to replicate Dr. Mclntosh’s
second test using the same piece of pipe that was shown in the May 9" video. This pipe has now
warmed up to ambient temperatures and the video shows Weatherford technicians trying to replicate
the warm removal of the stator that is shown in the McKay demonstration, with asimilar winch
device with awasher and ametal plate. Unlike Dr. Mclntosh’'s elastomer, the one in this video does
not come out of the stator housing and the metal plate that was part of the winch device deformsand

begins to buckle (Exhibit D21).

[31] Although not videotaped, on May 18, 2007 there was another demonstration that was
attended by the experts. A temperature log was kept from this demonstration and was entered into
evidence at trial (Exhibit D12). The set-up for this demonstration was agreed to be the same asthe
one in the February video, except that the bulk nitrogen tank was undergoing repairs and the liquid
nitrogen was introduced using two portable tanks called dewars. There were three elastomer pipesin

the tank in this demonstration and the lining on the al the pipes were successfully removed.

I1l.  TheAllegation of Infringement
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[32] It is agreed that infringement is a trespass which takes each essential element of a

particular patent claim.

[33] As mentioned, Weatherford maintains that its process for removing an elastomer from
stator housing does not depend on having the elastomer shrink and pull away from the stator
housing. Instead, Weatherford maintains that its process depends on subjecting a stator housing to a
temperature cold enough to have the elastomer reach its glass transition temperature, and once this
has been achieved, the elastomer becomes brittle and can be broken away from the stator housing
by mechanical means. It isagreed that the glass transition temperature of the elastomersin question
is-21.8 C. Asaresult, Weatherford arguesthat, as its process depends on a different principle for

removal of astator than that protected by the Patent, it does not offend the Patent.

[34] While Weatherford relies on adifferent principle for removing elastomers from that
protected in the Patent, nevertheless, the primary infringement issue iswhether, in the exercise of

the principle, it takes each essentia of the Patent.

[35] McKay has made the choice to rely on observationsin the course of the demonstrations

conducted, and expert opinion based thereon, to prove infringement of each of the three essentials of

the Patent.

A. Claim 1: The cryogenic refrigeration essential
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[36] To provethe taking of this essential, McKay must prove that Weatherford has applied a
temperature, below -50 C, to a certain stator housing until a certain event occurs, being that the

elastomer shrinks and pulls away from the stator housing.

1. The McKay demonstrations
[37] | find that Dr. McIntosh’s evidence proves that, by applying atemperature to a stator
housing with an adhered elastomer at the very low end of the cryogenic range described in the
Patent, being approximately - 196 C, the result is achieved that the elastomer shrinks and pulls away
from the stator housing. However, Dr. Mclntosh’s demonstrations do not prove the exact
temperature at which the shrinkage and pulling away occurs in the circumstances of either of the
April 2006 demonstrations; al Dr. Mclntosh is able to say isthat “at some very low temperature,
differential shrinkage between the stator pipe and liner is sufficient to break the bond” (Mclntosh
Expert Report, Ex. P1, Tab 8, p.3). Indeed, his best guess given in evidence during his oral
testimony is that the temperature at which the bond is broken was “ probably very close” to the
glass transition temperature. On further questioning he said it was “ maybe very close’. However,
Dr. Mclntosh said that this was not something that he had measured and that he did not know at
what temperature the bond would break. He a so did not offer any reason asto why he thought that
the shrinking and pulling away and glass transition temperatures would be similar (Transcript, pp.

300-301).

[38] Dr. William' s opinion diverges from Dr. Mclntosh’ s on this point. He stated that, in

relation to the Weatherford process, it is possible to go below the glass transition temperature of the
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elastomer but still not have the elastomer shrink away from the stator housing. He saysthat in the
Weatherford process, which is done below the glass transition temperature, it is only with the
application of force that the elastomer becomes separated from the stator housing (Transcript, pp.

717-718).

[39] Neither expert has a verifiable rationae to support the opinions offered. Therefore, | do
not accord them sufficient weight to prove, on abalance of probabilities, the temperature at which

the elastomer shrinks and pulls away from the stator housing.

2. The Weatherford demonstrations
[40] Without direct evidence as to when the elastomer shrinks and pulls away from the stator
housing, McKay depends on the evidence of six observations stemming from the demonstrations to

prove the taking of the cryogenic refrigeration essential by Weatherford.

a. Dr. William'sopinion
[41] McKay' s construction position throughout the trial and argument with respect to
“cryogenic refrigeration” isthat Weatherford' s application of any temperature below - 50 C, in and
of itsdlf, constitutes the taking of an essential element of the Patent. Under cross-examination by

Counsel for McKay on this position, Dr. Williams essentially agreed that, if McKay iscorrect inits
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position, and Weatherford uses temperatures below -50 C, then Weatherford' s process takes the
cryogenic refrigeration essential of the Patent (Transcript p.704). In argument, McKay offersthis
statement as conclusive proof of infringement entitling McKay to judgment in itsfavour. | dismiss
this argument for two reasons. Dr. Williams's opinion addresses alegd question which is outside of
his expertise rather than afactual question within his expertise, and, therefore, his answer is
inadmissible; and, as | have found, | do not agree with McKay’ s construction argument on the

cryogenic refrigeration issue.

b. Useof the“grappler”
[42] McKay attempts to use email exchanges between Weatherford employees to prove that
Weatherford has had some successin removing elastomersin long pieces with a“grappler”, being a
device with hooks on the end of arod, and, thus, is evidence that Weatherford had applied a
temperature that resulted in the elastomers concerned to shrink and pull away from their stator
housings (Exhibit 13, Tab 64). However, since the email exchanges are only admitted into evidence
as proof that the email exchangestook place, and not for the truth of their contents, | find that they

are not admissible evidence for McKay’ s purpose. Therefore, | dismissthe grappler argument.

3. The short piece of elastomer
[43] McKay also relies on the evidence from the February 15" video of the Weatherford
process as described above, which shows aloose round piece, the diameter of the pipe and several
inches long with its circular edges intact being lifted out of the pipe (Exhibit P1, Tab 5). Counsdl

for McKay argues that the only way that this piece could come out with such smooth edgesis
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because the elastomer had shrunk and pulled away from the stator housing prior to the drilling, and
only the force of friction prevented the entire elastomer from coming out as smoothly. He also
argues that this drill is the application of a centrifugal force, such asthe type that is mentioned in the

Patent specifications.

[44] | find that this argument fails for two reasons. First, the argument is not supported by
expert opinion; in fact there exists a contrary compelling opinion offered by Dr. Williams to the
effect that the Weatherford process relies on the brittleness of the elastomer once it has gone below
its glass trangition temperature, and this brittleness will cause the elastomer to come out of the pipe
in chunks as aresult of the drilling action. That is, the existence of the loose round piece of
elastomer was not necessarily the result of the elastomer shrinking and pulling away from the stator
housing before the drilling took place. Indeed, in Dr. Williams' opinion, the elastomer would still be
bonded to the inside of the stator before the force of the drill was applied (Transcript, pp. 694, 727).
And second, with respect to the friction feature of the argument, as there is no expert opinion
substantiating the quality and effect of the friction involved in the procedure demonstrated, | find

that the stated influence of friction is pure conjecture.

[45] Asto the centrifugal force element of the argument advanced, it isirrelevant to the issue

of infringement because Claims 1 and 2 do not speak of the means for extracting the elastomer.

4. Failureof thedrill
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[46] Another argument advanced by McKay to prove that Weatherford does not rely on the
glass trangition temperature in its process, but rather the process protected by the Patent, comes
from the February 15" demonstration. In the February 15™ demonstration, the first stator removed
from the tank was not able to have its elastomer drilled out despite the fact that the temperature of
the pipewas - 47 C, which iswell below its glass transition temperature. Asthe argument goes,
sinceit could not be drilled out at well below the glass transition temperature of -21.8 C, in fact,

Weatherford is relying on having the elastomer shrink and pull away from the stator housing.

[47] | find that this argument fails on the evidence of Dr. Williams who offers the opinion that
the temperature of - 47 Cisonly taken at the end of the stator and, therefore, this would not
necessarily mean that the elastomer was at a uniform temperature through its whole length
(Transcript, pp. 1050-1052). Therefore, the fact that the first elastomer could not be drilled out is
not proof, on abaance of probabilities, that the Weatherford process relies on the process protected

by the Patent

5. Theclean pipe
[48] Another aspect of the demongtrations which is argued by McKay to prove infringement is
the evidence given by Dr. Mclntosh that the pipe was “clean” after the elastomer had been removed
by the Weatherford process during the May 18" demonstration. The point of this argument is that,
if the pipe can be said to be clean in the sense of being free of elastomer, it is evidence that the

elastomer shrunk and pulled away from the stator housing.
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[49] With respect to his statement, Dr. Mclntosh was asked whether this degree of cleanness
would have been possible without the bond being broken, to which he replied “No, | don’t think so”
(Transcript p. 303). McKay argues that thisis the only evidence before the Court asto what the
inside of that pipe looked like and, since Dr. McIntosh is an expert witness, his answer should be

given substantial weight.

[50] | cannot agree with this submission. Although it istrue that Dr. Mclntosh was not
challenged on his observation, it is not clear what he meant when he said the pipe was clean. For
example, referring to the pipe in the tests he conducted in April 2006, after the elastomer was
removed, he said that pipe was clean, but when asked for details about this statement, Dr. Mclntosh
said that he did not make a scraping and “we just looked at it and there were no particles sticking
out” (Transcript p. 287). In addition, when asked if there was evidence of an adhesive on his test
pipe he said that “1 don’t think we saw anything that we could say one way or the other whether it
was on the rubber or |eft behind stuck on thewall. | don’'t know the answer to that” (Transcript. p.

288).

[51] The point hereisthat, apart from visual observation, Dr. Mclntosh has no physical or
chemical evidence to offer about the condition of the interior of the pipein his tests after the
elastomer was removed. Therefore, Dr. Mclntosh's evidence cannot be said to establish that the
interior of the pipein the May 18" demonstration was in the same condition as that in his April

2006 test. Asaresult, | find that his ssimple observation evidence does not establish, on a balance of
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probabilities, that the elastomer in the May 18" demonstration had shrunk and pulled away from the

stator housing.

6. The deformed plate
[52] An observation made from the May 9" video is also relied on by McKay as evidence that
the Weatherford process infringes the cryogenic essential of the Patent. This observation isthat
when Weatherford attempted to replicate the removal of the stator at ambient temperatures, as
taught in Dr. Mclntosh’ s experiment, the plate that was used as part of the winching apparatus
(Exhibit D22) collapsed in one place. Asaresult, McKay argues that the collapse is an indication
that the elastomer at the point of collapse had begun to pull away from the stator housing and was
only prevented from doing so completely because the temperatures during this demonstration were

warmer than the normal temperatures used by Weatherford.

[53] In my opinion, the observation relied upon by McKay proves nothing with respect to the
guestion of infringement. Asstated abovein Section 111 A, to prove the taking of the cryogenic
refrigeration essential, McKay must prove that Weatherford has applied atemperature, below -50 C,
to a certain stator housing until a certain event occurs, being that the elastomer shrinks and pulls
away from the stator housing. Therefore, it is not enough to suggest that if this stator had been
subjected to a certain temperature an infringement would have occurred. Rather, there must be
evidence that it actually did occur in a specific instance on the application of atemperature, below
-50 C, to acertain stator until the certain event occurs. For thisreason, | find that the deformed

plate argument fails.
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B. Claim 1: Thethermal shock essentials

[54] Asfound, the second and third essentials of Claim 1 are:
to avoid thermal shock,
(b) the temperature of the stator housing being gradually lowered to
cryogenic levels,
and
(¢) then gradually raised to ambient temperature.

While no precise definition of “thermal shock” has been given in the evidence at trial, it iscommon
ground that changing the temperature of metal can cause damagetoit. It isalso common ground

that it is preferable to eliminate this effect while changing the temperature of stator housings.

[55] In this part of the analysis there are two critical questions which require an answer.

1. What isthe meaning of theterm “ cryogenic levels’ ?
[56] Since the term “ cryogenic refrigeration” in Claim 1 is found within the Patent, and means
arange of temperatures beginning at - 50 C and below, | find that, with respect to the cooling and
warming essentials of Claim 1, the term “cryogenic levels’ means any temperature below - 50 C.
Therefore, if the Weatherford process gradually lowers the temperature of a stator housing to below
- 50 C, and then from the temperature so reached, gradually rai ses the temperature of the stator

housing to ambient temperature, Weatherford takes this aspect of the essential of Claim 1.

[57] It isnot disputed that the Wesatherford process does lower the temperature of stator

housingsto below - 50 C. Asaresult, “cryogenic levels’ are reached.
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2. What isthe meaning of the terms* gradually lowered” and “ gradually raised” ?

[58] With respect to “gradualy lowered”, McKay relies on Dr. Mclntosh’s opinion that the
Weatherford process was gradua enough to avoid damaging their pipes (Transcript, p. 186), and
argues that thisfact, combined with the evidence that Weatherford does not drop its statorsinto

liquid nitrogen, is enough to demonstrate infringement of this essential.

[59] | do not accept this argument. The Patent protects a specific method of avoiding pipe
damage. The question is not whether Wesatherford has avoided pipe damage; it is whether the

method protected by the Patent has been taken in avoiding pipe damage.

[60] | find that the terms * gradually lowered” and “gradually raised” are ambiguous. Thereis
no expert opinion as to what a person skilled in the art would understand by their use. | find that the
only aid to the interpretation of the term “gradually” isthe “ Detailed Description of the Preferred
Embodiment” portion of the Patent. That is, astator housing “must be gradually brought down into
the cryogenic range and then gradually brought back up” at the defined rate of 2.5 C per minute
(Appendix 1, p.3). | find that this statement expresses that “ gradually” means the temperature isto

be lowered and raised at a constant maximum temperature change of 2.5 C per minute.

[61] Counsel for Weatherford argues that the demonstration evidence establishes that the

Weatherford process gradually lowers temperature at a greater rate than 2.5 degrees. For example,



Page: 25

the temperature log from the May 18" demonstration (Exhibit D12) proves the cooling rate to be 3.5
C per minute, afull degree faster than that taught in the Patent (Transcript, pp.1120-1121). Thereis
no evidence that Wesatherford raises the temperature to ambient temperature at a constant maximum

temperature change of 2.5 C per minute.

[62] Therefore, | find that Weatherford does not take the “ gradually lowered” and “gradually

raised” essentials of the Patent.

C. Clam2
[63] Since | have found that the Weatherford process does not take any of the essentials of
Clam 1, and Clam 2 is dependent on Claim 1, | find that the Weatherford process does not infringe
Claim 2.

D. Conclusion
[64] | find that McKay has failed to prove that the Weatherford process takes each essential of

the Patent, and, therefore, | dismissitsinfringement claim.

V.  TheDefenceof Invalidity

A. Thelaw
[65] Section 43(2) of the Patent Act RSC 1985, C. P-4 (the Act) creates a presumption that the
Patent isvalid. Therefore, in the present action, Weatherford has the onus to prove, on a balance of

probabilities, that the Patent isinvalid.
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In the Counterclaim, Weatherford alleges that the Patent is subject to prior art and

obviousness. The situations in which apatent isinvalid for obviousnessis codified in s.28.3 of the

Act:

[67]

28.3 The subject-matter defined
by aclaimin an application for
apatent in Canada must be
subject-matter that would not
have been obvious on the clam
date to a person skilled in the
art or scienceto which it
pertains, having regard to

(&) information disclosed more
than one year before the filing
date by the applicant, or by a
person who obtained
knowledge, directly or
indirectly, from the applicant in
such amanner that the
information became available to
the public in Canada or
elsawhere; and

(b) information disclosed before
the claim date by a person not
mentioned in paragraph (a) in
such amanner that the
information became available to
the public in Canada or
elsewhere.

28.3 L’ objet que définit l1a
revendication d’ une demande
de brevet ne doit pas, aladate
de larevendication, ére évident
pour une personne versée dans
I’art ou la science dont reléve

I’ objet, eu égard atoute
communication :

a) qui aétéfaite, plusd unan
avant ladate de dépbt de la
demande, par le demandeur ou
un tiers ayant obtenu de lui
I"information a cet égard de
fagon directe ou autrement, de
manieretelle qu’ elle est
devenue accessible au public au
Canadaou allleurs;

b) qui a é&éfaite par toute autre
personne avant la date de la
revendication de manieretelle
qu’ elle est devenue accessible
au public au Canadaou ailleurs

In the present case it is common ground that the information referred to in s.28.3(a) did not

originate from Mr. McKay; therefore, the issue is whether Weatherford can demonstrate, on a

balance of probabilities, that the Patent would have been obvious on the claim date to a person
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skilled in the art having regard to the information that was available to the public in Canada or

e sawhere.

[68] Todemonstrate obviousnessit isnot necessary to have the prior art contained in one
publication, rather, severa sources can belooked at asa“mosaic’ to seeif they congtitute prior art
for the purpose of obviousness (Beloit Canada Ltd. et al. v. Valmet OY (1986), 8 C.P.R. (3d) 289
(F.C.A)) a 294). This determination is one of fact (Rothmans, Benson & Hedges Inc. v. Imperial
Tobacco Ltd. (1993), 47 C.P.R. (3d) 188 per Degardins JA. at 198 (F.C.A.). Smply because
something points towards an invention or there is art demonstrating components of the invention,
does not necessarily make the invention as awhole obvious. A novel combination of € ements can
be viewed as an inventive step (Shell Oil Co. v. Commissioner of Patents (1982), 67 C.P.R. (2d) 1

(SC.C)).

[69] Inorder to conclude that something would have been obvious to a person skilled in the art,
the Court must consider the issue from the perspective of the unimaginative skilled technician as
described by Justice Hugessen in Beloit, supra at 294:

...The classica touchstone for obviousness is the technician skilled
in the art but having no scintilla of inventiveness or imagination; a
paragon of deduction and dexterity, wholly devoid of intuition; a
triumph of the left hemisphere over the right. The question to be
asked is whether this mythical creature (the man in the Clapham
omnibus of patent law) would, in light of the state of the art and of
common general knowledge as at the claimed date of invention, have
come directly and without difficulty to the solution taught by the
patent. It isavery difficult test to satisfy.

B. Personsskilled in the art in the present action
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[70] A person skilled in the art isthe skilled addressee of the Patent’ s specification (General Tire
& Rubber Co. v. Firestone Tyre and Rubber Co., [1972] R.P.C. 457 at 482 (C.A.)). The Patent is
clearly directed at those working in the area of removing elastomers from stator housings.
Therefore, a person skilled in the art would be someone who works in the petroleum industry asthe
elastomersin question are an integral part of a pump used extensively in thisindustry. A person
skilled in the art would aso have experience with the cryogenic reclamation of metal from rubber
adhered to metal; according to severa witnesses from both parties, this type of processis often used
in the industry for reducing expenses and reusing equipment. However, on the evidence, skill in the
art of cryogenicsisnot required. As held by the Federal Court of Appea in Nutron Manufacturing
Ltd. v. Almecon Industries Ltd. ([1997] F.C.J. No 239, 72 C.P.R. (3d) 379 at 401): “[w]hat is
important is that he be a person who understands, as a practical matter, the problem to be overcome,

how different remedial devices might work, and the likely effect of using them”.

[71]  Prior to the claim date of the Patent, while the members of the technical team at
Weatherford Edmonton were skilled in engineering, and had experiencein the ailfield, | find that
they are not persons skilled in the art as defined because they had very little experience with stator
delining. In fact, it was their search for information to devel op these capabilities that led them to

contact other people in theindustry for advice (Transcript, pp. 427-428).

[72] However, | find that two of Weatherford' s witnesses meet the qualifications of a person
skilled in the art in the subject matter of the Patent prior to its claim date: Ms. Debbie Banta, a

Chemical Engineer now employed by Weatherford Texas, who was employed by the Texas firms of
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Murray Rubber from 1981 to 1990 and Hydril from 1995-1997; and Mr. Vince Howard, a current
employee of Hydril who has worked with that firm since 1980. Before the Patent claim date, both
Ms. Bantaand Mr. Howard had been involved in the reclamation of metal from rubber, and had
experience with different processes of stator delining. Ms. Bantaand Mr. Howard have no expertise
in cryogenics, but thisis not the worker to whom the Patent is addressed. Rather, they were workers
in the industry who had gained significance experience delining stators through formal education

and practical experimentation.

C. Theeffect of the Murray Rubber and Hydril processes as prior art
[73] Inorder to assess obviousness from the point of view of aperson skilled in the art, an
assessment of the state of the art available to him or her at the claim date is necessary. Thereisno
dispute that two features of the prior art were known by the Patent Commissioner prior to the
issuance of the Patent: the 1934 Allen Patent (US Patent No. 1,955,728), and the 1973 Laussermair
Patent (US Patent No. 3,731,367). However, Weatherford does not argue that this prior art was
enough to lead a person skilled in the art to the process described in the Patent; Weatherford argues
that other prior art existed that would accomplish thisresult and, thus, render the Patent invalid for
obviousness. Wesatherford argues that this prior art isfound in the processes used by Murray

Rubber and Hydril.
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[74]  With respect to the process employed by Murray Rubber, there were many differences
between it and the one claimed in the Patent. Ms. Banta gave evidence that Murray Rubber had, for
severd years predating the claim date, used liquid nitrogen in a process designed to thermally
Separate rubber from metal in order to reuse or reclaim metal components of oil drilling equipment
(Transcript. pp 321-322). The Murray Rubber process was not applied specifically to stators, but
rather was used on “packers’ which is a component, used in oil well drilling, in which rubber is
sandwiched between two metal plates. This process did not rely on the rubber shrinking and pulling
away as aresult of the application of cryogenic temperatures. Instead, it involved lowering packers
into liquid nitrogen to have the rubber reach its glass transition temperature and then, by applying a

significant force, fracturing the rubber so it could be removed from the metdl.

[75] Ms. Bantatestified that the Murray Rubber process did result in occasiona debonding of the
rubber from the metal along the edges of the packers, but it was clear that thiswas not an element
on which the process depended. 1n addition, the gradual lowering and raising of the temperature of
the stators was not an el ement of the process; the parts to be separated were put into a basket and
lowered into liquid nitrogen, and upon remova were only allowed to sit for afew minutes before

the metal and rubber were separated (Transcript, pp.329-330).

[76] Ms. Bantaand Mr. Howard gave evidence that the process used by Hydril to remove
elastomer linings from stators resembles that claimed in the Patent; Weatherford states that this

process was used as amode for developing their stator removal operations.
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[77] TheHydril process made use of atank filled with liquid nitrogen, described as a nitrogen
bath, into which stators were put to cool. The stators were originally completely immersed in liquid
nitrogen and would remain there for a dwell time ranging from between 30 minutes to one hour
depending on the size of the stator. The stators were then removed and alowed to sit for
approximately 5 minutes before the elastomer would be chipped out. Over time, this process was
refined for maximum economic and time efficiency. In this refined process the stators were no
longer completely submerged in the nitrogen bath, and the dwell time was shortened; however,
there was always nitrogen already present in the tank when the stators were put into it. Hydril also
developed a hydraulic ramming method that was more effective in removing the stators. Mr.
Howard described that, eventually, the chipping method was abandoned and replaced with the
hydraulic ram, and by using this method, the lining ceased to come out of the pipe in shards but
would come out in bigger chunks, sometimes aslong as 10 to 12 feet (Transcript, p. 370). However,
inthismethod it is clear that the element relied upon to remove the elastomer from a stator isthe
1500 pounds per square inch force of the ram and the brittle nature of the chilled elastomer

(Transcript, pp. 345-346, 365).

[78]  Another difference between the Hydril process and the process protected by the Patent is
that the Hydril process did not use gradual cooling and heating to avoid thermal shock. Hydril did
not gradually cool the stators; instead, they were placed into a nitrogen bath for rapid cooling. On
removal, the practice wasto let astator it for approximately five minutes after it was removed from

the liquid nitrogen. Without this short warming period, Mr. Howard testified that the process often



Page: 32

resulted in the fracturing of the pipes. By alowing the stators to briefly warm, the Hydril process

was able to minimize the number of pipesthat it broke (Transcript, pp. 364-365).

[79] Giventheforegoing analysis, in my opinion, Weatherford has established that there were
cryogenic delining processes in use before the clam date of the Patent. However, | find that thereis
an important distinction between these and the essential e ements of the Patent which involves the
elastomer shrinking and pulling away from the stator lining; the Murray Rubber and Hydril
processes were based on the idea that an elastomer will become brittle when it is cooled to below its
glass transition temperature and can then be removed by exerting force. In addition, these processes
did not teach that, in order to avoid thermal shock, the elastomer should have its temperature

gradually lowered and then gradually raised.

[80] Asaresult, I find that the prior art of the Murray Rubber and Hydril processes do not teach

the Patent.

D. Conclusion
[81] As Weatherford has not proved, on abaance of probabilities, that the unimaginative
skilled technician would be lead directly to the patented process, | find that the Patent is not invalid

for obviousness.

V. Costs
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[82] Costs are usualy awarded in favour of the successful party, which might mean that ina
case where success is divided the costs should be apportioned on that basis. However, in a patent
case such as the present one, with aclaim of infringement and a counterclaim of invalidity that are
both dismissed, the Federal Court of Appeal has held that it should not be considered a case of
divided success and, absent specid circumstances, costs should be awarded to the defendant
(Ilinois tool Works Inc. v. Cobra Anchors Co. (2003). 312 N.R. 184; Gorse v. Upwardor Corp.

(F.C.A) [1992] F.C.J. No. 116).

[83] | finditisonly fair to give McKay an opportunity to argue whether specia circumstances

exist. Therefore, judgment on the action is delivered, but the issue of awarding costsisreserved for

further argument.

JUDGMENT

THISCOURT ORDERS AND ADJUDGES that:

The Plaintiff’s Claim is dismissed, and the Defendant’ s Counterclaim is dismissed.

Theissue of awarding costsisreserved for further argument.

“Douglas R. Campbell”
Judge
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TITLE QF THE JWVENTION;

‘" Method Of Bemoving Staters From Tubular Stator Housings

FIELD OF THE THVERTIOH
The present invention relates to & wethod of removing

statare of Boirsag style pumps from cubular stator housings.

BACEGROUND OF THE IMVERTEOH

In the petrolevm ipdustry extensive use is =made ol =oineaw
style purps, so named after the Irench avistor who invented
Th.'" P urilize netal roters and polymer plascic
reforg. The stator are ss=cuped wicth adheaive within a bubular
statar leusing, Whes a moineau style pump is naw, thare ie &
tight =ealing engogesent bBatween the tubular stator housing
and the stator. Upen rotation of the rotor, liquids are moved
geguentially through a ssries of cavitles formed between khe
tubulaf stator housing and the stator. After proleonged use che
polymer plascic stacor begine to wear and the rotor and stater
are ne longer able @o wove liguids efficiently due to

inadeguats sealing.

ChEm.

if order to service the =moineau pump, the worm polymers
plastic SCRLor must be removed fzom che tubular stater housimg
and replaced with & new stator. At the pressnt time vhis
removal ©f Che worn stator represcnis approximacely one half
of the coBt of replscing the states. Hydraulic or mechanical
rams art used to break the bend of the adhesive and push the
worn stator ocut of the sceter housing. The tubular sctator
housing then must be reamed ocut o remove any sesidus of

polymer plasctic which remalne.

what i8 veguired i 8 methed of removieg stators [ros
tubalar Stator housings which will simplify removal and lower
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the cost of removal.

Aicerding te the present inventien there s provided a
mgthod of removing stators from tubular stator hpui;ngh
invelving subjeccing @ tubular stator bousing having an
interior surface to which & worn stator is adhered by sdhesive
co cryogenic refrigeration unkil the stabor shrinks snd pulls
away Lrom che interior surface of the tubular stator bousing.

The method, as described above, provides an altbernabive
to the use of rams. More imporcantly, it removes the worm
statoer {& a comparatively clean fachion thereby reducing the
rearming and post resming preparation of the interiar surface
of ehe tubular stater houslng. Reducing reaming and post
reaming preparacion provides s subecantilal savings.

EEIEF DESCEIFTION OF TEE DREWTHGES

These and other featuras of tha ipventicon will bscome more
apparent. from the following description in which reference is
madea oo Che appended drawings, the drawings are for the purpose
of jillustration only and are not intended to in any way limic
che scope of the invention to the particular ambodiment or
prbodinenes shown, wherein: )

FIGURE 1 is a flow diagram representation of the removal
cf a stator from a tubular stator housing in accordanes with
che teachings of the present sebhod.

The preferred method of removing stators fron tubular
gtator bousings will now ba described with reference co FIGURE

1.

peferring to FIGUEE 1, tha preferred mechod invalves
pubjecting a tubular scatar bousing 12 having an interior
surface 14 ©o which & worn stactor 16 is adhered by adhesive 18
po cryogenic refrigeracion in a eryegenie refriceraticn unit
a0 until worm scatoer 16 shrinks and pulls sway [rom interior
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surface 14 of rtubelar stacor housing 12

The cryogenic temperature range Starts AT approximately
mirua 50 degrees celsius. It will be understood that the
sethod wirks on & combination of temperaturs and time. As the
remperature is made colder within the crycaenic temperature
range, the less time it takes for the worn stator co shrink
sufficlently to pull sway [rom interior surface 14. In tesce
proving the concept a temperature range of betweesn minus 150
degrees celsive and minue 200 desrees celgion wan ured.

In order to aveid thermal shock, tha temperature of
pubular statar housing 12 must be gradually brought down inte
rhe cryogenis range and then gradually brought back wp. In
pestd proving the concept the temperature wWas bBroughe down by
3.5 degress celsios par minute unkil minos 196 degress celeium,
the temparature of liguid nitrogen, was reached. Once worn
stator 16 meparated f[rom t1ﬂ:ui-r scator housing 12, the
temperature was brousht back up at the rate of 2.5 degrees
oelsits per minute. There was minimal dwell time required at
mipus 196 degr=es celsius. The cime consusing part of the
process wis in gradually bringing down and then bringing up the
temperature, which took approximately 3 ke 24 hours. Alchouwgh
the preferred range of batwesn minus 150 degrees celecius co

mipue 200 eeleius was used in  cests, lower crycgenic

pemperatures ney be used. Some experimentation would be

raguired to determine the cprimal temperature and dwell clme.

pnce worn stater 16 hes shrunk and polled away Irocm
ipterior surface 14, removal of worm stator 16 from tubular
sEacor housing 13 becomes an gxtremely simple matber. Womm
stater 156 is removed simply by exerting a force upaon WOFT
stater 16 to slide warn scator 16 out of tubular stator housing
12 as indicaced by arrow 22. It will be underatood that chis
can be done in any number of ways. It can be dong by pushing
or pulling upsn werm stator 16. JE can alsoc be done by tipping
pubular Etacar housing 12, 8o chat scator 16 slides Erom
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tubular staLor housing 12 by force of gravity. It can aleo be

dome by uwtilizing centrifugal foree or other principles of
phyaics. |

Cautionary Motbe:
In moAt cases the cryogenic trestmest wWill actually

enhance the mechanical properties of cubular acator housing 12.
Cryogenic treatmance are usasd on metzl to increase abragion
resigcance, rtoughness, dimensicnsl stability and tensile
gcrangth.- Howewer, there is a danger that ostentite will bBe
traneformed to martenzice in some metals.  In Buch cases, the
wirgin martangice will have to be pespered chrough & subssgquent

heat treatment.

It will be apparemt te one skilled 4in the art tchat
madificaticng may be made to the L) luacraced Elhnd.i:!'ncu: wirhoue

departing I[rom the spiric and scope of the invention as-

hereinafter defined in cha Claima.
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THE EMBODIHERTS OF THE IHVENTION IN MHICH AN EXCLUSIVE PREOPERTY OR i
FRIVILEGE I8 CLAIHED ARE DEFINED AS FoLLOWE:

1. & method of romcving staters from tubular sbator s i g,
comprising: T

subjesting & tubular cecal scator housing having an isterier
surface to which a worn slastemer statsr i@ adkersd by achesive to
cryogenic ToRirigeration uwntil che elastomer scator shrinke and
pulls away from the interior surface of the tubular wetal scacer
housing, the temperature of the I:uh-_l:l]nr mekal stabor housing being
graduslly lowered to cryogenic levels and chen graduslly raised to
ambient tempeFature in order to have the tubular metal stator
housing and elastomer gtator chrink at substantially the some race
and ovold thermal shock.

2. The method ag defined in Claim 1, the tubular metal stator
nousipg being subjected Co temperacures betweesn mime 1520 degreeca
celpius and mdnus 200 degroes celsius.
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i. A eethod of recoving ctators frem rubular stator housings,
comprising: y
placing & tubular metal stabor housing having a8 interier

surface to which a worn elastemer scator is adhered by adhesive
into & cxryogendc refrigeracien unit;

lewering the terperature in the cryogenic refrigeraticon unit
gradually to cryogenic levels in crder co have the tubular metal
stator housing apd elastomer stator shrink ac substantially the
mame rate and avplid therma] shock, the temperaturs in the cryogenic
refrigeration umit reaching temperatures of betwesn minus 158
degress celsius and sinus 200 degreess celpius;

raiging the temperature in the cryogenic refrigerstion unit
gradually to amblent temperstures in order bo avoild chermal shock,
che slastomer stotor shrinking and pulling away from the intecigr
surface of the tubular stater housing as Ehe teoperature is
gradually lowered and then graduslly raised; and

exerting & force upon the worn atator to alide the worn otator

out of the tubular stator housing.
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