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DECISION ON APPEAL 

                                                 

(Continued on next page.) 

 1  ArvinMeritor Inc. is the real party in interest (Br. 1).   
 2  This reexamination proceeding was initiated at the request of third-
party requester Harada Industry of America, Inc.  Reexamination Request 1. 
 3  Issued September 10, 1991, based on Application 07/396,543, filed 
August 21, 1989, naming Steven F. Wilkes and John F. Dean as the 



Appeal 2007-3869 
Reexamination Control 90/006,932 
Patent 5,046,377 
 

 2

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

                                                                                                                                                

STATEMENT OF THE CASE 

 This is an appeal from the Examiner’s rejection of claims 1-9, which 

are all of the pending claims, under 35 U.S.C. § 103(a).  We have 

jurisdiction under 35 U.S.C. §§ 134(b) and 306.  Oral argument was heard 

on January 9, 2008.4   

 We AFFIRM and enter a NEW GROUND OF REJECTION.  

 

A.  Appellant’s invention 

 The Wilkes et al. (“Wilkes”) patent under reexamination discloses and 

claims a powered actuator for servo operation of motor vehicle body 

closures, such as a remotely controlled actuator for locking and unlocking 

the doors of a vehicle (Wilkes, col. 1, ll. 6-11).   

 
inventors. 
 4  The record includes a written transcript of the hearing.  Arguments 
made for the first time during oral argument have not been considered.  See 
37 C.F.R. § 41.37(c)(1)(vii) (2007) (“Any arguments or authorities not 
included in the brief or a reply brief filed pursuant to § 41.41 will be refused 
consideration by the Board, unless good cause is shown.”).  
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1  Figure 4 of Wilkes is reproduced below. 
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 Figure 4 is a sectional view of a door actuator unit constructed in 

accordance with the invention (Wilkes, col. 5, ll. 10-14). 

 The actuator includes a high-speed electric motor 40 whose output 

shaft 32 carries a transmission clutch device 42 for selectively engaging a 

bell-shaped cage 21 of a rotary input element 19, which also has a smaller-

diameter pinion 30 forming a boss that runs on motor output shaft 32 (id., 

col. 5, ll. 15-20).  Pinion 30 meshes with a much larger gear wheel 44 that is 

carried by a worm screw shaft 48, which operates a push-pull actuator 

plunger 46 that is operatively linked to a door lock closure mechanism 

(shown schematically as 49) (id., col. 5, ll. 21-30).   
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1  Figure 5 is reproduced below. 
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 Figure 5 is partial cross-sectional view of part of the actuator unit 

depicted in Figure 4 (id., col. 4, l. 13).    

 Figure 5 shows the input element 19 in cross-section, with clutch 

device 42 positioned inside the bell-shaped cage 21 and with motor output 

shaft 32 extending through the bore (unnumbered) in pinion 30.  

 In the foregoing respects the Wilkes actuator closely resembles the 

prior-art Noel actuator, discussed infra.  The difference is in the shapes of 

the female and male bearing surfaces provided by the pinion bore and the 

motor output shaft, respectively.  In the Noel actuator, both of these bearing 

surfaces are cylindrical.  In the Wilkes actuator, only one of the bearing 

surfaces is cylindrical.   
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 Figure 3 shows a cylindrical motor shaft and a square pinion bore.  

Figures 6a, 6b, and 6d show cylindrical motor shafts being used with pinion 

bores having other noncylindrical surfaces.  Figure 6c shows a 

noncylindrical shaft being used with a cylindrical pinion bore.     

 As explained in more detail below, the above bearing surface shapes 

are designed to reduce the amount of force required for manual (i.e., 

nonservo) operation of the locking mechanism, which involves “shifting the 

push-pull plunger with the associated drive gear train in a free-wheeling 

condition, i.e. on manual operation at le[a]st some of the gear wheels in the 
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train will be spun at relatively high speeds without carrying any substantial 

load.”  Wilkes, col. 1, ll. 46-51.  The Brief refers to this manual mode of 

operation as a “back driving” condition (Br. 2) and characterizes the 

invention as reducing the amount of manual force required to perform a back 

driving operation as well as reducing the resultant noise (Br. 3).  

 Although Wilkes’s improved bearing structures can optionally employ 

a lubricant, such as grease (Wilkes, col. 4, l. 56 to col. 5, l. 6), the claims do 

not require the use of a lubricant.  Nor do they preclude the use of a 

lubricant. 

 

B.  The claims 

 Claim 1, the sole independent claim, reads as follows as corrected by 

the Certificate of Correction dated December 22, 1992:5  

 1.  A power actuator unit for selective servo operation of 
a motor vehicle body closure which is also subjected to 
selective non-servo-operation in use, said unit including  
 a high speed electric actuator motor,  
 a movable output element to be coupled to the closure in 
use, and  
 drive transmission means comprising a step down gear 
train acting between a rotary input element powered by said 

 
 5  The copy of claim 1 that appears in the Claims Appendix to the 
Brief fails to include the changes made therein by the Certificate of 
Correction, namely, changing “surface” to surfaces” (Wilkes, col. 6, l. 43) 
and changing “having” to “have” (id., col. 6, l. 44).   
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motor and said output element to convert high speed low torque 
power input from said motor to low speed high torque power 
output for positive servo movement of said output element in 
use, and  
 a clutch device acting between said motor and said rotary 
input element operating to apply loading from said motor to 
said gear train but disconnecting said motor from loading in the 
opposite sense whereby free wheeling rotation of said gear train 
including said input element relative to said motor takes place 
on movement of said output element during said non-servo-
operation of the closure,  
 said rotary input element having a female bearing surface 
which is a running fit on a complementary male bearing 
surface, one of said surfaces being at a constant radius from the 
axis of relative revolution of said surfaces and the other of said 
surfaces being formed to have a plurality of facets or other 
sections not at constant radius from said axis to provide line or 
point contact with said one of said surfaces at sufficient 
angularly spaced locations to ensure that said bearing surfaces 
run substantially true to each other, said sections or facets not 
being otherwise in contact with said one of said surfaces for 
unrestricted high speed freewheel running of said input element 
on said male bearing surface. 

(Paragraph structure modified.)   

 Appellant and the Examiner do not disagree about the meaning of the 

claim language.  

 

C.  The references and rejections 

 The references relied on by the Examiner are: 

 Tuckey   US 4,432,659  Feb. 21, 1984 
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Kagiyama et al. US 4,520,914  June  4, 1985                   
    (Kagiyama)  
Noel   US 4,736,829  Apr. 12, 1988 

 Coquiot6  FR 1.120.090  June 29, 1956 
Chevreau  UK 2 021 707 A  Dec. 5, 1979 

 Claims 1-9 stand rejected under 35 U.S.C. § 103(a) for obviousness 

over Noel in view of at least one of Coquiot, Chevreau, and Tuckey 

(Answer 3).  

 Claims 1-9 also stand rejected under § 103(a) for obviousness over 

Kagiyama in view of at least one of Coquiot, Chevreau, and Tuckey 

(Answer 5).  

 

THE ISSUE 

 The issue is whether Appellants have shown reversible error by the 

Examiner in maintaining the rejections.  See In re Kahn, 441 F.3d 977, 985-

86 (Fed. Cir. 2006) (“On appeal to the Board, an applicant can overcome a 

rejection by showing insufficient evidence of prima facie obviousness or by 

rebutting the prima facie case with evidence of secondary indicia of 

nonobviousness.”) (quoting In re Rouffet, 149 F.3d 1350, 1355 (Fed. Cir. 

1998)).  

 
 6  Our understanding of this reference is based on the English 
language translation submitted with the Request for Reexamination, which 
(at 1-2) identifies Coquiot and the translation as reference “(3).”   
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THE EXAMINER’S CASE FOR PRIMA  
FACIE OBVIOUSNESS BASED ON NOEL 

A.  Principles of law 

 “[T]he examiner bears the initial burden, on review of the prior art or 

on any other ground, of presenting a prima facie case of unpatentability.”  

In re Oetiker, 977 F.2d 1443, 1445 (Fed. Cir. 1992).  A rejection under 

35 U.S.C. § 103(a) must be based on the following factual determinations: 

(1) the scope and content of the prior art; (2) the level of ordinary skill in the 

art; (3) the differences between the claimed invention and the prior art; and 

(4) any objective indicia of non-obviousness.  DyStar Textilfarben GmbH & 

Co. Deutschland KG v. C.H. Patrick Co., 464 F.3d 1356, 1360 (Fed. Cir. 

2006) (citing Graham v. John Deere Co., 383 U.S. 1, 17 (1966)).   

 “The combination of familiar elements according to known methods is 

likely to be obvious when it does no more than yield predictable results.” 

Leapfrog Enter., Inc. v. Fisher-Price, Inc., 485 F.3d 1157, 1161 (Fed. Cir. 

2007) (quoting KSR Int’l Co. v. Teleflex Inc., 127 S. Ct. 1727, 1739 (2007)). 

Discussing the obviousness of claimed combinations of elements of prior art, 

KSR explains:  

When a work is available in one field of endeavor, design 
incentives and other market forces can prompt variations of it, 
either in the same field or a different one.  If a person of 
ordinary skill can implement a predictable variation, §103 
likely bars its patentability.  For the same reason, if a technique 
has been used to improve one device, and a person of ordinary 
skill in the art would recognize that it would improve similar 
devices in the same way, using the technique is obvious unless 



Appeal 2007-3869 
Reexamination Control 90/006,932 
Patent 5,046,377 
 

 10

1 
2 
3 
4 
5 
6 

7 

8 

9 

10 

11 
12 
13 
14 
15 
16 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

its actual application is beyond his or her skill.  Sakraida [v. AG 
Pro, Inc., 425 U.S. 273 (1976)] and Anderson's-Black Rock[, 
Inc. v. Pavement Salvage Co., 396 U.S. 57 (1969)] are 
illustrative—a court must ask whether the improvement is more 
than the predictable use of prior art elements according to their 
established functions.   

KSR, 127 S. Ct. at 1740.  If the claimed subject matter cannot be fairly 

characterized as “involv[ing] the simple substitution of one known element 

for another or the mere application of a known technique to a piece of prior 

art ready for the improvement,” id.,  

it will be necessary . . . to look to interrelated teachings of 
multiple patents; the effects of demands known to the design 
community or present in the marketplace; and the background 
knowledge possessed by a person having ordinary skill in the 
art, all in order to determine whether there was an apparent 
reason to combine the known elements in the fashion claimed 
by the patent at issue.    

Id. at 1740-41.  “To facilitate review, this analysis should be made explicit.” 

 Id. at 1741.  That is, “there must be some articulated reasoning with some 

rational underpinning to support the legal conclusion of obviousness.”  Id. 

(quoting Kahn, 441 F.3d at 988).  See also PharmaStem Therapeutics Inc. v. 

Viacell Inc., 491 F3d 1342, 1360 (Fed. Cir. 2007) (proponent of obviousness 

based on combination of references must show that “a person of ordinary 

skill in the art would have had reason to attempt to make the composition or 

device, or carry out the claimed process, and would have had a reasonable 

expectation of success in doing so.”) 
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 The motivation for combining reference teachings is not limited to the 

problem the patent applicant was trying to solve.  “[A]ny need or problem 

known in the field of endeavor at the time of invention and addressed by the 

patent can provide a reason for combining the elements in the manner 

claimed.”  In re Icon Health and Fitness Inc., 496 F.3d 1374, 1380 (Fed. Cir. 

2007) (quoting KSR, 127 S. Ct. at 1742).   

 Motivation to combine or modify reference teachings can be based on 

common knowledge or common sense rather than coming from the 

references themselves.  “[T]he [obviousness] analysis need not seek out 

precise teachings directed to the specific subject matter of the challenged 

claim, for a court can take account of the inferences and creative steps that a 

person of ordinary skill in the art would employ.”  KSR, 127 S. Ct. at 1741.  

Furthermore, a reference may be understood by the artisan to be suggesting a 

solution to a problem that the reference does not discuss.  See KSR, 127 S. 

Ct. at 1742 (“The second error of the Court of Appeals lay in its assumption 

that a person of ordinary skill attempting to solve a problem will be led only 

to those elements of prior art designed to solve the same problem. . . . 

Common sense teaches . . . that familiar items may have obvious uses  

beyond their primary purposes, and in many cases a person of ordinary skill 

will be able to fit the teachings of multiple patents together like pieces of a 

puzzle. . . .  A person of ordinary skill is also a person of ordinary creativity, 

not an automaton.”). 
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 The level of skill in the art relevant to this appeal is represented by the 

references.  See In re Oelrich, 579 F.2d 86, 91 (CCPA 1978) ("the PTO 

usually must evaluate both the scope and content of the prior art and the 

level of ordinary skill solely on the cold words of the literature"); In re 

GPAC Inc., 57 F.3d 1573, 1579 (Fed. Cir. 1995) (Board did not err in 

adopting the approach that the level of skill in the art was best determined by 

the references of record). 

 

B.  The difference between claim 1 and Noel 

 The Examiner and Appellant agree that the only difference between 

claim 1 and Noel is that Noel fails to disclose implementing either the pinion 

bearing surface or the motor shaft bearing surface as “a plurality of facets or 

other sections not at constant radius from said axis [of rotation] to provide 

line or point contact with said one of said surfaces at sufficient angularly 

spaced locations,” as required by  claim 1. 

 

C.  The Noel actuator   

 Before describing the Noel actuator, we note that Appellant relies on a 

Declaration under Rule 1.132 by each of Nigel Spurr and Robert Tolley, 

both employees of ArvinMeritor, previously Rockwell Automotive (Spurr 

Decl. para. 1; Tolley Decl. para. 1).  Mr. Spurr testified that during the 

course of his employment with ArvinMeritor, he was involved in the design 

and manufacture of door actuators described in Noel, produced by 
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Rockwell-CIM, France, which was related to Rockwell Automotive and is 

now part of ArvinMeritor (Spurr Decl. para. 2).  He was also involved in the 

design and manufacture of the door actuator device described in the Wilkes 

patent (id.).  Mr. Spurr explained that he is familiar with production and 

performance problems that occurred with ArvinMeritor door actuators and 

the actions taken to correct those performance problems (id.).   

 Rockwell Automotive began supplying door actuators to Chrysler 

Corporation (Chrysler) in 1987 (Spurr Decl. para. 6).  Chrysler required that 

 the door actuators be statistically capable of passing several different 

operational tests described in Chrysler’s Engineering Standard for a 

“Permanent Magnet Motor – Power Door Lock Actuator” (Exhibit D) (Spurr 

Decl. para. 6).  Referring to pages 13 and 14 of this Engineering Standard, 

Mr. Spurr explained that one of the operational tests is a Gearing 

Reversibility test, which requires that the back drive force not exceed 1.1 N 

for any temperature.  Spurr Decl. para. 6.  We note that the Engineering 

Standard requires (at 14) that the Gearing Reversibility test be performed at 

the following three temperatures: 24º C (75º F); 82ºC (180ºF); and -29º C    

(-20º F).     

 Mr. Spurr testified that “U.S Patent 4,736,829 [Noel] describes an 

early model of door actuator including a pinion that rotates about a fixed 

shaft in a back drive condition” (Spurr Decl. para. 3), which testimony we 

understand to mean that the Noel actuator is the actuator that ArvinMeritor 

(Rockwell) began supplying to Chrysler in 1987.   
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1  Figure 1 of Noel is reproduced below. 
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 Figure 1 is a perspective view of the Noel actuator unit (id., col. 1, 

ll. 63-65). 

 As shown in Figure 1, the actuator includes an electric motor 1 having 

an output driving shaft 2 supporting a bell-shaped member 3, which is 

provided with a first pinion gear 4 that is the first gear element of a gear 

train 5 (id., col. 2, ll. 8-12).  The last pinion gear 6 of the gear train is fixed 

coaxially to a screw 7 on which is mounted a tapped sleeve 8 that may be 

driven in translation by the rotation of screw 7 so as to actuate the locking 

element (not shown) of the latch (id., col. 2, ll. 12-17).    
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1   Figures 2 and 3 of Noel are reproduced below. 
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 Figures 2 and 3 are axial sectional views of the actuator (col. 1, l. 66 

to col. 2, l. 2).  These figures show that bell-shaped member 3 and its 

“integral” pinion gear (unnumbered in these figures) (id., col. 2, ll. 53-54) 

are part of a clutch 10 that also includes a clutch hub 12, which carries 

centrifugally operated weights 11 (id., col. 2, ll. 8-22, 39-45).  Bell-shaped 

member 3 and the pinion gear are formed of plastic (id., col. 2, ll. 48-50).  In 

contrast to Wilkes, the bore through Noel’s bell-shaped member 3 and 

pinion gear (hereinafter “pinion bore”) is cylindrical.  See Spurr Decl. para. 
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3 (“The pinion of the device described in the U.S. Patent 4,736,829 [Noel] 

included a round bore . . . .”). 7  

 Wilkes’s Figure 1, which is labeled “Prior Art,” is reproduced below. 
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 Figure 1 is a transverse cross-sectional view of a pinion gear and 

motor in a prior art actuator (Wilkes, col. 4, ll. 6-7), which we assume is the 

Noel actuator.  Figure 1 shows that the inside diameter “D” of the cylindrical 

pinion bore 14 appreciably exceeds the diameter “d” of the cylindrical motor 

shaft 16.     

 The Noel actuators “were not statistically capable of meeting the back 

drive force requirement and therefore 100% of the production door actuators 

were tested during assembly at a substantial cost.”  Spurr Decl. para. 6.     

 
 7  Figure 3 shows that the end of driving shaft 2 is supported by a 
bearing 19 (Noel, col. 2, l. 55), a feature on which Appellant relies in 
arguing nonobviousness.   
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More particularly, “[a] batch of actuator units all made to the same design 

and tolerances may include some which operate quietly without ‘racing’ and 

others in which the effect is so noticeable as to call for rejection.”  Wilkes, 

col. 3, ll. 5-9.  The Noel actuator also produced excessive noise during the 

back driving operation.  See Spurr Decl. para. 4 (“Back driving performance 

of door actuator devices produced by ArvinMeritor were unsatisfactory due 

to excessive noise and force.”).  

 Mr. Spurr explained that the back drive force and noise problems were 

caused by tilting of the pinion: 

The noise and excessive force was caused by the pinion tilting 
during rotation such that opposite ends of the pinion bore 
engaged the fixed shaft with high contact forces.  The high 
contact forces at each end of the pinion caused a conical 
rotation that in turn caused the high back drive force and 
vibration.  The vibrations were caused by unbalanced rotation 
of the tilting pinion and was the cause of the undesirable noise. 

Spurr Decl. para. 4.   

 Wilkes’s Figure 2, which is labeled “Prior Art,” is reproduced below. 

                                                      19 
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 Figure 2 is another a transverse cross-sectional view of a pinion gear 

and motor in a prior art actuator (Wilkes, col. 4, ll. 6-7), which we assume is 

the Noel actuator.   Figure 2 shows that tilting of the pinion is due to the fact 

that the inside diameter of the pinion bore is significantly larger than the 

outside diameter of the motor shaft.     

 Appellant does not assert, and Mr. Spurr did not testify, that inventors 

Wilkes and Dean are to be credited with discovering that the back drive 

force and noise problems were due to tilting of the pinion relative to the 

motor shaft.  As a result, this is not potentially a case in which “a patentable 

invention may lie in the discovery of the source of a problem even though 

the remedy may be obvious once the source of the problem is identified.”  In 

re Sponnoble, 405 F.2d 578, 585 (CCPA 1969).  See also In re Kaslow, 

707 F.2d 1366, 1374 ((Fed. Cir. 1983) (“[W]e fail to find a clear indication 

that the appellant discovered the source of the problem.”); In re Wiseman, 

596 F.2d 1019, 1023 (CCPA 1979) (“[I]n the present case we find only the 

reiterated statement of counsel that appellants discovered the source of the 

problem.  There is, however, nothing of record to substantiate the 

assertion.”).   

 

D.  Does the prior art “teach away” from  
      solutions that involve the use of lubricants?  
 Under the heading “Background of the Invention,” Wilkes describes 

previous attempts to address the back driving force problem with the prior 

art (i.e., Noel) actuator.  One approach was “manufacturing the components 
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to extremely high tolerances and with highly polished and finished bearing 

surfaces” (Wilkes, col. 3, ll. 11-13), a solution that was deemed 

unsatisfactory because it “add[s] to manufacturing cost and quality control 

requirements” (id., col. 3, ll. 13-14).  Another approach was “using 

specialised low friction materials, e.g. low friction plastics, which again adds 

to costs and may cause other problems as these materials may have 

disadvantages in other respects, e.g. as to durability, stability etc.” (id., 

col. 3, ll. 14-18). 

 The Specification further explains that attempts also were made “to 

ensure adequate and long term lubrication of the moving surfaces” (id., col. 

3, ll. 18-19) but states that lubrication “is not successful in practice” because 

  

the choice of an appropriate lubricant is extremely difficult―a 
thick lubricant such as a grease may itself hinder effective 
operation of the actuator and will tend to deteriorate and 
become thicker with the passage of time, while a thin lubricant 
such as a light oil is quickly dispersed from the bearing surfaces 
due to their running pressures and "creep" as well as 
evaporation e.g. in hot conditions.  Moreover the presence of 
lubricant can cause dust and dirt to collect on the bearing 
surfaces which will eventually cause excessive wear and 
increased friction.  Motor vehicles have to operate under 
extremes of temperature and under winter conditions lubricant 
will tend to solidify and could even completely block operation 
of the actuator unit. 

Id., col. 3, ll. 21-35.  Citing this passage and testimony by Mr. Spurrs 

(addressed infra), Appellant argues that “lubricant of any kind is 
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disadvantageous to the freewheeling rotation of a pinion about the shaft. 

Lubricant such as grease will increase drag on the pinion, thereby increasing 

back driving force.  Thinner lubricant is quickly dispersed and can attract 

contaminants that also increase drag on the pinion increasing back driving 

force.”  Br. 7.  Because Wilkes explains that the Wilkes actuator can 

optionally employ a lubricant in the pinion bore (col. 4, l. 56 to col. 5, l. 6), 

we understand Appellant’s position to be that the prior unsatisfactory 

attempts to use lubricants to solve the back drive force problem would have 

been understood to be “teaching away” from any solution that includes using 

a lubricant for that purpose.8  This “teaching away” argument is directed to 

Chevreau and Coquiot, addressed infra, which disclose bearings that employ 

multifaceted female bearing surfaces in conjunction with lubricants.9   

 We are not persuaded that the above-noted considerations would have 

discouraged the artisan from using a lubricant in an actuator such as Noel’s.  

The alleged problems associated with the use of thinner lubricants are not 

supported by evidence, such as testimony.  Also, the artisan would have 

 
 8  When the prior art teaches away from a combination, that 
combination is more likely to have been nonobvious.  See KSR, 127 S. Ct. at 
1739-40.  See also McGinley v. Franklin Sports Inc., 262 F.3d 1339, 1354 
(Fed. Cir. 2001) (references that, when taken in combination, would appear 
to produce a “seemingly inoperative device” teach away from the 
combination and thus cannot serve as predicates for a prima facie case of 
obviousness) (quoting In re Sponnoble, 405 F.2d 578, 587 (CCPA 1969)).  
 9  The Examiner incorrectly stated (Answer 8) that Appellant also 
makes this argument with respect to Tuckey.   
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recognized that the dispersion problem can be avoided by the use of a 

thicker lubricant, such as a grease, and that contamination can be avoided by 

sealing the actuator housing.  

 As further support for the “teaching away” argument, especially with 

respect to the use of grease at low temperatures, Appellant relies on the 

following testimony by Mr. Spurr:  

 5)  ArvinMeritor continually worked to improve the back 
driving performance of door actuator devices.  The use of 
grease or other lubricant within the bore was tried, but proved 
unsatisfactory due to poor low temperature performance and 
increased assembly costs.  The poor low temperature   
performance resulted from the decreased viscosity of the grease 
at lower temperatures.  The grease essentially became thicker, 
thereby increasing drag on the pinion. 

Spurr Decl. para. 5.  Mr. Spurr also correctly notes (id.) that the poor 

performance of grease at low-temperatures is recognized in the “Potential 

Failure Mode & Effect Analysis” (Ex. C to Spurr Decl.).  This analysis by 

Rockwell International, dated March 31, 1987, concerns a “Proposed 

Chrysler Actuator” that as depicted in the first page thereof closely 

resembles the Noel actuator.  The second page of this analysis 

shows a table including columns identified as “Potential Failure Mode,” 

“Potential Effect(s) of Failure,” and “Potential Cause(s) of Failure.”    

The first entry under “Potential Failure Mode” is “Gear tight fit on motor 

shaft.”  The corresponding entry under “Potential Effect(s) of Failure” 
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is “Backdrive force high (out of spec.).”  The corresponding entries under  

“Potential Cause(s) of Failure” are: “Hole ø incorrect, distorted”; and “Too 

much grease on shaft – tight condition @ -30º C.”  

 Mr. Spurr also testified that “lubricant is not used in production door 

actuators” (Spurr Decl. para. 7). 

 Mr. Spurrs’ testimony fails to demonstrate a teaching away from the 

use of a lubricant in an actuator such as Noel’s.  The fact that the use of 

“grease or other lubricant within the bore” resulted in “increased assembly 

costs” (Spurr Decl. para. 5) reflects economic rather than technical 

considerations and thus does not amount to a teaching away.  As explained 

by the Examiner, “the increase in assembly cost of using a lubricant may be 

justified in reducing the friction between the relatively rotating components” 

(Answer 9).  See In re Farrenkopf, 713 F.2d 714, 718 (Fed. Cir. 1983) (“We 

agree with the board that additional expense associated with the addition of 

inhibitors would not discourage one of ordinary skill in the art from seeking 

the convenience expected therefrom. That a given combination would not be 

made by businessmen for economic reasons does not mean that persons 

skilled in the art would not make the combination because of some 

technological incompatibility.  Only the latter fact would be relevant.  

Orthopedic Equipment Co. v. United States, 702 F.2d 1005, 1013, 217 

USPQ 193, 200 (Fed. Cir. 1983).”). 

 Nor does the fact that unacceptably high back driving forces were 

experienced when grease was used at low temperatures (Spurr Decl. para. 5) 



Appeal 2007-3869 
Reexamination Control 90/006,932 
Patent 5,046,377 
 

 23

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

                                                

“teach away” from considering other solutions that involve the use of a 

lubricant.  The Examiner correctly gave Mr. Spurr’s testimony on this point 

little or no weight for two reasons.10  The first reason is that grease will not 

result in an excessive back drive force in “warm weather climates” 

(Answer 9), to which Appellant responded: “Automobiles are designed and 

manufactured to operate across normal temperature ranges.  It is fantasy to 

argue a hypothetical automobile designed only for warm climates.”  Reply 

Br. 4.  This response by Appellant is unconvincing because it lacks 

sufficient support in the evidence before us.  It has not been demonstrated 

that Chrysler’s Engineering Standard for actuators, which set minimum 

performance standards for temperatures ranging from 82ºC (180ºF) down     

to -29º C (-20º F), reflected an industry-wide standard applicable to all 

automobile models and all geographic markets.  In the absence of such 

evidence, it is reasonable to assume that the Noel door actuators could have 

been made and sold for inclusion in car models intended for use in relatively 

warm climates.  The claims fail to specify a particular temperature or 

 
 10  The Examiner additionally rejected Appellant’s “teaching away” 
argument on the ground that it contradicts Wilkes’ disclosure, which 
“show[s] that one in the art could use a lubricated bearing in a door actuator” 
(Answer 9).  We agree with Appellant (Reply Br. 4) that the Examiner’s 
reliance on that information in the Wilkes patent for this purpose is 
improper.  As noted above, Appellant’s “teaching away” argument is that 
persons skilled in the art prior to Wilkes’ filing date would have been 
discouraged from considering a solution involving a lubricant, not that such 
a solution is inoperative.    
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temperature range and thus are broad enough to read on an actuator that is 

operable only in warm weather climates.  

 Furthermore, the poor low-temperature performance described by Mr. 

Spurr fails to “teach away” from using a solution that involves a lubricant 

even if it is assumed that a door actuator such as Noel’s must provide 

acceptable back driving force operation at temperatures as low as -29º C (-

20º F).  Mr. Spurr did not testify that all available greases and other 

lubricants were considered and rejected.  As a result, as pointed out by the 

Examiner, “it is possible that one in the art could select the lubricant based 

on its temperature characteristics, wherein low temperatures would not cause 

the lubricant to become thick” (Answer 9).  Finally, even assuming that the 

record included evidence showing that all available greases and other 

lubricants were considered and rejected as unsuited to solving the back 

driving force problem in the Noel actuator, which has a cylindrical pinion 

bore, we are not persuaded that the artisan would have been discouraged 

from considering solutions that employ noncylindrical, multifaceted bores 

for the purpose of facilitating lubrication, as taught by Chevreau and 

Coquiot (addressed infra).  

   

E.  Chevreau 

 Chevreau discloses a permanently lubricated, maintenance-free 

bearing for supporting a suspension stabilizer bar on a motor vehicle 

(Chevreau at 1, ll. 20-25).  Such bearings are subjected to oscillations of low 



Appeal 2007-3869 
Reexamination Control 90/006,932 
Patent 5,046,377 
 

 25

1 

2 

3 

4 

amplitude and low speed, making it unnecessary to use delicate precise 

bearings such as those operating at high speed or under high loads (id. at 1, 

ll. 9-13).   

 Figures 1-3 of Chevreau are reproduced below: 

        5 

                                   6 

7 

8 

             Figure 1 is a transverse cross-sectional view of Chevreau’s bearing.  

Figures 2 and 3 are axial cross-sectional views of the bearing.  Figures 1-3 
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show that the bearing, which is formed by a block 1 of plastic material  (id. 

at 1, ll. 73-75), provides two types of surfaces for engaging the cylindrical 

member (i.e., stabilizer bar) 10.  The first is an annular surface provided by 

each of the openings 6 and 7 at either end of block 1.  The second type of 

surface, which is located in the region between openings 6 and 7, consists of 

a polygonal (e.g., octagonal) arrangement of flat faces 8.  When stabilizer 

bar 10 is in place in the bearing, the central parts of these flat faces are 

squeezed against the bar, forming chambers 11 which are separated from 

each other and uniformly distributed about the bar, and in which a lubricant 

has previously been placed (id. at 1, ll. 105-11).  The walls of openings 6 

and 7 are resiliently clamped against the bar to provide a seal and prevent the 

lubricant from emerging from the ends of the bearing (id. at 1, ll. 111-15).   

 The Examiner concluded that it would have been obvious in view of 

Chevreau to replace Noel’s cylindrical bore of the pinion with a bore that 

has a plurality of facets and can hold a lubricant in order to “reduce friction, 

reduce wear, and increase the operating life of the device” (Answer 8).   

 Appellant argues that the Examiner’s reliance on each of Chevreau, 

Tuckey, and Coquiot is misplaced because they “are all concerned with 

reducing friction or improving lubrication means for a shaft rotating within a 

fixed bearing.  However, that is irrelevant to the Noel element 3 that rotates 

about a fixed shaft 2 and in no condition supports rotation of the Noel 

shaft 2.”  Br. 7.  We agree with the Examiner that Chevreau, Tuckey, and 

Coquiot “broadly teach a bearing used between a pair of relatively rotating 
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components” (Answer 8), which we find to be an appropriate 

characterization of the scope of the relevant prior art.  See In re Clay, 

966 F.2d 656, 659 (Fed. Cir. 1992) (“A reference is reasonably pertinent if, 

even though it may be in a different field from that of the inventor’s 

endeavor, it is one which, because of the matter with which it deals, logically 

would have commended itself to an inventor’s attention in considering his 

problem.”).   

 For the same reason, we are also unpersuaded by Appellant’s 

argument that any modifications suggested by Chevreau, Tuckey, and 

Coquiot to Noel would be relevant only to Noel’s shaft bearing 19 (Fig. 3), 

which is similar to those references in that it supports a shaft for rotation.  

Br. 6.  

 However, there is merit to Appellant’s argument that the Examiner’s 

reliance on Chevreau is misplaced because “[t]he ends 6 and 7 of the bearing 

block tightly squeeze cylindrical suspension member 10” (Br. 9), “[t]here is  

no free rotation . . .” (id.); and “Chevreau specifically states that it is for low 

speed, severe stress applications . . . .”  Id. at 10.  We are therefore reversing 

the rejection of claim 1 to the extent it is based on Chevreau. 

 

F.  Coquiot 
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 Coquiot’s invention relates to a “cannon with a fixed guide.”  Coquiot 

Translation, line 1.11  As noted by Appellant (Br. 9), “cannon” as used in 

Coquiot refers to “a hollow tube within which a shaft revolves independently 

of the outer tube.”  Webster’s Dictionary of the English Language, 

Unabridged 264 (Encyclopedic ed. 1977).12    

 Figures 1-4 of Coquiot are reproduced below: 

                           7 

                              8 

9 

10 

11 

12 

                                                

  Figures 1-4 show four different cannon profiles.  In each of these 

profiles, a cylindrical shaft is supported for rotation (indicated by arrows) by 

a female bearing surface that is noncylindrical (i.e., not circular in cross-

section).   We agree with Appellant (Reply Br. 4-5) that is clear that 

 
 11  The translation consists of a single page.  
 12  A copy of this definition was submitted with the Request for 
Reexamination, wherein it is identified (at 1-2) as reference “(4).”      



Appeal 2007-3869 
Reexamination Control 90/006,932 
Patent 5,046,377 
 

 29

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 

15 
16 

17 
18 
19 
20 

21 
22 
23 
24 

25 

                                                

Coquiot’s outer tube supports the shaft for rotation and thus disagree with 

the Examiner’s statement that “it is unclear as to whether the prior art 

teaches the shaft being supported for rotation within the cannon or the 

cannon being supported for rotation by the shaft” (Answer 9-10).  

Nevertheless, as pointed out above, the Examiner correctly found that 

Coquiot is relevant prior art because it “broadly teach[es] a bearing used 

between a pair of relatively rotating components” (Answer 8). 

  Coquiot’s text consists of the following four paragraphs: 

 The present invention consists of a cannon with a fixed 
guide, that is[13] adjustable or not, with a different profile than 
machine rods, in order to decrease the coefficient of friction 
(around 60% depending on the application) and to increase the 
possibilities of lubrication, avoiding any type of seizing up.  
The most productive profiles are the following:   
 Concave parabolic (fig. 1); convex (fig. 2).  The parabola 
can take the form (by practical way) of an arc or a circle.  
 The polygon, from the most simple, the triangle (fig. 3); 
to the hexagon (fig. 4) the most simple to execute, practically 
the other polygon profiles being in the same area as this 
invention but not consisting of any practical use. 
 The execution of these cannons with polygon guiding or 
the aforementioned forms can be done either directly in the 
mass, or either by the provision of all other materials such as: 
tungsten carbide, special steel, bronze, celoron, nylon, etc. 

Coquiot Translation.   

 
 13  In the copy of the translation, “is” has been crossed out and 
replaced by a handwritten “can be.”  
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 Regarding Coquiot’s first paragraph, we note that the Examiner does 

not appear to treat “decreas[ing] the coefficient of friction” and “increasing 

the possibilities of lubrication” as independent, separately realizable 

objectives such that the coefficient of friction can be reduced even in the 

absence of a lubricant.  Nor does the Examiner appear to be relying on 

Coquiot’s disclosure of “reduc[ing] the coefficient of friction.”  Instead, the 

rejection appears to be based on using Coquiot’s bearing profiles to increase 

lubrication and thereby reduce the friction, which also appears to be 

Appellant’s understanding of the rejection.14  Thus, in the Examiner’s 

description of Coquiot as disclosing a bearing that “is formed with a 

plurality of facets (Figs. 1-4) for decreasing friction, increasing lubrication, 

and avoiding seizing of the relatively moving components (see first 

paragraph)” (Answer 7), we understand the phrase “decreasing friction” to 

refer to the effect of increasing the lubrication.15  We are similarly 

 

(Continued on next page.) 

 14  We are entering a new ground of rejection infra based on Coquiot’s 
objective of using the disclosed bearing profiles to “reduce the coefficient of 
friction. 
 15  This interpretation of the Examiner’s position is also consistent 
with the following aspects of the Examiner’s explanation of the rejections.  
First, in discussing Chevreau, the Examiner equates lubrication with 
reducing friction.  See Answer 10 (“[T]he use of a lubricated bearing in the 
actuator of Noel would have been obvious to one in the art, [the] motivation 
being to reduce the friction of the device.”).  Second, the Examiner correctly 
notes that Tuckey’s “bearing [can] be used without a lubricant” (Answer 9) 
without also characterizing Coquiot’s bearings as being usable without a 
lubricant.  Third, the Examiner failed to characterize Coquiot’s bearings as 
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construing the phrase “reduce friction” in the Examiner’s conclusion that 

“one in the art would be motivated [by Coquiot] to replace a conventional 

circular bearing surface located between two relatively rotating components 

with a multifaceted bearing surface in order to reduce friction of the device” 

(id. at 10).   

 Appellant argues that “Noel was not lubricated, and those skilled in 

the art and familiar with the problems encountered with back driveable door 

actuators would have understood that the increased use of a lubricant within 

the pinion provides no benefit and is in fact detrimental to operation of the 

door actuator” (Br. 9).  This “teaching away” argument is unpersuasive for 

the reasons given above. 

   For the foregoing reasons, Appellant has failed to show that the 

Examiner erred in concluding it would have been prima facie obvious in 

view of Coquiot to replace the cylindrical bore of Noel’s pinion with a bore 

having any of the noncylindrical profiles shown in Coquiot’s Figures 1-4 in 

order to “increase the possibilities of lubrication.”  Appellant does not deny 

that Noel thus modified satisfies claim 1 and does not separately argue the 

limitations of dependent claims 2-9.  

 
being usable without a lubricant in response to Appellant’s argument that the 
prior art teaches away from solutions that employ lubricants.  Instead, the 
Examiner responded only by stating that “the disclosure of Wilkes et al. is a 
showing that one in the art could use a lubricated bearing in a door actuator 
and therefore the combined teachings of Noel and at least one of Coquiot, 
Chevreau, and Tuckey is considered proper” (id.).   
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G.  Tuckey  

 The Examiner relies on Tuckey for a teaching of “a bearing insert . . . 

formed with a plurality of facets (Figs. 4 and 6) for providing a long 

operating life and reducing bearing noise” (Answer 7).   

 Tuckey’s “Background of the Invention” explains that in rotary fuel 

pumps that are driven by an electric motor and have an armature shaft for 

driving a coaxial pump element mounted in a surrounding plastic housing, 

“the journal of bearing for the pump shaft has been in a recess molded into 

the housing” (Tuckey, col. 1, ll. 10-16).  The problem of shaft lubrication 

and support has been approached by making forming a shaft recess with a 

polygonal shape (hexagonal or octagonal) with the flats of the polygon being 

in bearing contact with the rotating shaft (id., col. 1, ll. 16-20).  Although 

this technique provides some room for alignment compensation, utilizing the 

housing material for a bearing has not been entirely successful (id., col. 1, ll. 

20-23).   

 Tuckey, in describing pumps which have employed a glass reinforced 

thermoplastic polyester as the molded end that provides the bearing (id., 

col. 1, ll. 24-26), explains that 

[t]he dimensions of the polygonal hole, for example, hexagonal, 
has [sic] had to be controlled very closely.  It is impossible to 
have an interference fit since this would bind and seize the 
shaft; if the fit is loose, the pump will produce unacceptable 
noise.  Also, if the pump runs dry of fuel, it will seize up in only 
two or three minutes. 
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Id., col. 1, ll. 26-32.  Although some pump designs have utilized brass or 

sintered bronze bearings molded into a plastic, these bearings have to be 

lubricated and cannot be run dry (id., col. 1, ll. 33-35). 

  Tuckey’s fuel pump armature shaft bearing is said to have a long life, 

run quietly, and yet provide the necessary compensation movement for 

suitable alignment (id., col. 1, ll. 36-39).  

 Figure 1 of Tuckey is reproduced below.                                                

                                                                                                                            

            9 

10 

11 

12 
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14 

                             

   Figure 1 is a partial, cross-sectional view of the discharge end of an 

assembled electric fuel pump (id., col. 1, ll. 64-67).  This figure shows the 

cylindrical end of the armature shaft 14 seated in a bearing sleeve or insert 

42 that is carried in a central recess 40 in an end housing 30 and is formed of 
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a suitable plastic material, such as PTFE (id., col. 2, ll. 12-18), e.g., Teflon® 

(id., col. 2, l. 33-35).16   

Figure 4 of Tuckey is reproduced below. 

                    4 
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 Figure 4 is a cross-sectional view along line 4-4 of Figure 1 (id., col. 

1, l. 56).  This figure shows that in the finished product bearing sleeve 42 is 

hexagonal.   

 In forming the end housing 30, the insert or bearing sleeve 42, which 

is initially cylindrical (Fig. 4), is placed on a hexagonal core pin 43 (Fig. 5) 

in the mold used in making the end housing (id., col. 2, ll. 19-21).  The insert 

42 has an annular groove 44 which locks in to the body plastic during the 

molding process (id., col. 2, ll. 23-24).  The final hexagonal, slightly 

 
 16  Appellant does not dispute the Examiner’s finding that “Teflon is a 
well known bearing material used to reduce friction and wear between 
relatively moving components” (Answer 10-11). 
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rounded shape of bearing sleeve 42 prevents it from rotating (id., col. 2, ll. 

41-45).  

 Figure 6 of Tuckey is reproduced below.  
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 Figure 6 is a cross-sectional, longitudinal view of bearing sleeve 42 

after molding (id., col. 1, l. 59).  In this figure, different axial areas of the 

bearing sleeve are designated A, B, and C.  The inside diameter of middle 

area B “is just about exactly that of the core pin and also of the shaft 14 

which will be running in the insert” (id., col. 2, ll. 53-4).  The diameters of 

areas A and C are slightly oversized, giving the insert somewhat of an 

hourglass shape (id., col. 2, ll. 48-60).  This hourglass shape offers several 

advantages.  One advantage, relied on by the Examiner in the rejection based 

on Kugiyama but not in the rejection based on Noel, is that “the final shape 

of the insert recess which allows slight run-out of the shaft and 

compensation for possible misalignment.  The shaft will cock slightly in the 
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insert without interfering with the smooth and quiet operation.”  Id., col. 2, l. 

61 to col. 3, l. 7.   

 In the rejection based on Noel, the Examiner relies on the tight fit 

provided by area B of the  bearing sleeve, the significance of which Tuckey 

describes as follows:  

 In the completed product, the shaft 14 can initially have 
even a force fit in the insert at the area B but the Teflon has a 
flow characteristic which allows it to yield in use and after a 
brief run-in there will be a perfect fit.  The bearing will run dry 
indefinitely if for some reason fuel is not passing through the 
pump so lubrication is not a problem.  The virgin Teflon 
becomes self-conformed to the shaft.  The hexagonal opening in 
the insert leaves some room for a cold flow and allows the 
bearing to conform while retaining a tight fit. 

Id., col. 2, l. 61 to col. 3, l. 2.  The Examiner specifically relies on the tight 

fit provided by the “cold flow” characteristic of the Teflon in area B in 

explaining that Tuckey’s  

rotating shaft 14 can initially have a force fit with the bearing 
because the Teflon bearing material has a flow characteristic 
which allows it to yield in use and after a brief run-in period 
there will be a perfect fit (column 2, lines 61- 64) and the 
Teflon bearing can run dry indefinitely without lubrication 
(column 2, lines 65-67). 

Answer 7.  The Examiner further found, without challenge by Appellant, 

that “Teflon is a well known bearing material used to reduce friction and 

wear between relatively moving components” (id. at 10-11).  

  The Examiner thus concluded that “it would have been obvious to one 

in the art to modify the bearing between the rotary component 3 and the 
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shaft 2 of Noel with a Teflon bearing having a tight fit, as taught by Tuckey, 

[the] motivation being to eliminate noise caused by excessive bearing 

clearance.”  Answer 11.  Although this statement of the Examiner mentions 

only the noise problem, we understand the Examiner’s position to be that it 

would have been obvious to make Noel’s bell-shaped member 3 and unitary 

pinion gear 4 of Teflon and provide it with a hexagonal bore having a tight 

fit with shaft 2 in order to reduce the back driving force as well as the noise. 

  

 Appellant argues that it would have been unobvious to use Tuckey’s 

bearing design in Noel to provide a tight fit because 

a tight fit between the bearing and the shaft is a potential cause 
of failure in door actuator devices.  Exhibit C of the Declaration 
of Nigel Spurr is a Potential Failure Mode and Analysis report 
that describes potential causes for failures in door actuators.  
One potential cause of a failure described is a tight fit on the 
gear shaft.  (Declaration of Nigel Spurr, Exhibit C). 

Br. 11.  As noted above, that report explains that a “Gear tight fit on motor 

shaft” can potentially result in a “Backdrive force high (out of spec.)” 

condition.  Appellant’s argument is unconvincing because it assumes 

without a reasonable basis that the term “tight fit” in Tuckey describes the 

same degree of tightness as does the term “tight fit” in the Potential Failure 

Mode & Analysis report. We agree with the Examiner that “tight fit” is a 

relative term (Answer 11) and thus can have different meanings in different 

contexts. We also agree with the Examiner that “one [skilled] in the art 

would combine the teachings of the prior art to form a working device” (id.), 
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which we understand to mean that the artisan would have known to size the 

hexagonal bore to fit the shaft snugly enough to eliminate tilting as the cause 

of the high back driving force without being so tight that the tightness causes 

a high back driving force, as cautioned against in the Potential Failure Mode 

& Analysis report, which identifies “Hole ø incorrect, distorted” as a 

potential cause for the condition of “Backdrive force high (out of spec.).”  

Spurr Decl., Ex. C at 2.    

 Appellant has failed to show reversible error in the Examiner’s prima 

facie case for obviousness of the subject matter of claim 1 based on Noel in 

view of Tuckey.  Appellant does not deny that claim 1 reads on Noel thus 

modified and does not separately argue the limitations of dependent   

claims 2-9.  

 

H.  Conclusions regarding the Examiner’s case for prima facie obviousness  
         based on Noel in view of at least one of Coquiot, Chevreau, and 
Tuckey  
 Appellant has demonstrated reversible error in the Examiner’s 

conclusion that the subject matter of claims 1-9 would have been prima facie 

obvious over Noel in view of Chevreau.  However, Appellant has not shown 

reversible error in the Examiner’s conclusion that that subject matter would 

have been prima facie obvious over Noel in view of either of Coquiot and 

Tuckey.   
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THE EXAMINER’S CASE FOR PRIMA FACIE 
OBVIOUSNESS BASED ON KAGIYAMA 

 Kagiyama discloses a centrifugal clutch that is suitable for use in an 

actuator for an automobile door locking mechanism (Kagiyama, col. 2, ll. 

31-34).   

 Kagiyama’s Figures 2 and 10 are reproduced below: 

 7 

                                              8 

9 

10 

 Figure 2 is a longitudinal, cross-sectional view of the actuator, while 

Figure 10 is a longitudinal axial cross-sectional view of clutch drum 4. 
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 The bell-shaped clutch drum 4 carries a bevel gear 47 and has a 

cylindrical recess 46 (Fig. 10) for receiving the end portion of drive shaft 21 

(id., col. 3, ll. 20-24).  The bevel gear 47 has an axial projection 48 that is 

supported by the cover plate 11 of the casing 1 (id., col. 3, ll. 26-28).  

 Kagiyama’s actuator operates in essentially the same manner as 

Noel’s.  When the drive shaft is in a standstill state, the clutch body 5, which 

is secured thereto, does not engage clutch drum 4 (col. 4, ll. 4-11).  As a 

result, manual operation of the door locking apparatus in this state causes 

clutch drum 4 to be loosely rotated around the clutch body 5 without 

transmitting any rotation to clutch body 5 or drive shaft 21 of motor 2 (col. 

4, ll. 11-22). 

 The only difference between claim 1 and Kagiyama that is argued by 

Appellant is that neither of the bearing surfaces on Kagiyama’s clutch drum 

4 and motor drive shaft 21 has “a plurality of facets or other sections not at 

constant radius from said axis [of rotation] to provide line or point contact 

with said one of said surfaces at sufficient angularly spaced locations.”   

 Based on reasoning similar to that employed in the rejection based on 

Noel, the Examiner concluded that it would have been obvious to replace 

Kagiyama’s cylindrical recess 46 with a recess having a plurality of facets in  

order “to reduce friction, reduce wear, and increase the operating life of the 

device” (Answer 13-14).  Appellant’s arguments against this rationale for 

combining the reference teachings are essentially identical to the arguments 
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against the rejection based on Noel and are unconvincing for the reasons 

given above.   

 The Examiner in the Answer also offers the following additional 

rationale for combining the teachings of Kagiyama and Tuckey: 

[T]he Tuckey reference teaches a Teflon bearing formed to 
accommodate misalignment while retaining a tight fit between 
the relatively rotating components.  Since the rotary component 
4 of Kagiyama et al. is supported by the housing, it is 
understood the Kagiyama et al. actuator may be assembled such 
that the motor shaft 21 is misaligned with the rotary 
component 4.  Accordingly, it would have been obvious to one 
of ordinary skill in the art to modify the bearing arrangement of 
Kagiyama et al. with a Teflon bearing, as taught by Tuckey, 
[the] motivation being to accommodate misalignment between 
the relatively rotating components. 

Answer 13.  The Reply Brief fails to acknowledge this alternative 

“misalignment” rationale, let alone demonstrate that it is erroneous.  

 In summary, Appellant has demonstrated reversible error in the 

Examiner’s conclusion that the subject matter of claims 1-9 would have been 

prima facie obvious over Kugiyama in view of Chevreau.  However, 

Appellant has not shown reversible error in the Examiner’s conclusion that 

the subject matter of claim 1 and of dependent claims 2-9, which are not 

separately argued, would have been prima facie obvious over Kugiyama in 

view of either of Coquiot and Tuckey.   
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SECONDARY CONSIDERATIONS 

 Appellant argues that nonobviousness of the claimed subject matter is 

demonstrated by evidence of a long-felt unsolved need, copying, commercial 

success, and unexpected results.  For the following reasons all of these 

arguments are unpersuasive. 

 

A.  Long-felt need     

 Appellant’s argument for “long felt need” is unconvincing because the 

evidence fails to demonstrate that the claimed actuator satisfied a need that 

was perceived as being long felt and unsolved by the automobile industry.  

See Orthopedic Equip. Co., Inc. v. All Orthopedic Appliances, Inc., 707 F.2d 

1376, 1382 (Fed. Cir. 1983) (“although the invention did achieve a result 

desirable in all businesses which stock goods, there was no evidence that the 

industry perceived a decrease in inventory as a ‘long felt but unsolved 

need.’”).  Even assuming for the sake of argument that Chrysler’s 

Engineering Standard for actuators, including the specifications for back 

driving force, was representative of the industry’s requirements, the record 

before us leaves open the possibility that actuators capable of satisfying 

those back driving force specifications were available from sources other 

than ArvinMeritor.  The only “need” that the evidence shows was solved by 

the claimed actuator was ArvinMeritor’s need to the eliminate the back 

driving force problem in the Noel actuator so that ArvinMeritor could supply 

actuators to Chrysler.  See In re Gershon, 372 F.2d 535, 538 (CCPA 1967) 
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(“Since the alleged problem in this case was first recognized by appellants, 

and others apparently have not yet become aware of its existence, it goes 

without saying that there could not possibly be any evidence of either a long-

felt need in the dentifrice art for a solution to a problem of dubious existence 

or failure of others skilled in the art who unsuccessfully attempted to solve a 

problem of which they were not aware.”). 

 

B.  Unexpected results  

 Appellant argues that “[a]fter many years of failing tests and 100% 

testing, the square pinion bore provided significant unexpected reduction in 

back drive forces” (Br. 19), citing the Spurr Declaration and Exhibit E 

thereto.   

 Exhibit E consists of two sheets.  The second sheet, which includes a 

multicolumn data table, purports to give the results of “Back Drive” tests 

conducted from June 6 through June 11, 1988.  The bottom of this sheet 

includes the following handwritten remarks after the printed term “NOTES”: 

  

    “Square Hole Pinion” 
 All components are molded using production 
 tooling, except the pinion, which is made 
 from prototype tooling. 
 1 of 16 failed. 

Spurr Decl., Ex. E, 2d sheet.  Mr. Spurr’s testimony does not mention this 

text.  
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 The first sheet, which is dated July 4, 1988, consists of handwritten 

printed text, including the following passage:  

GEARING REVERSIBILITY (BACKDRIVE)    3 
4 
5 
6 
7 
8 

9 

10 
11 
12 

WE ARE NOT CAPABLE HERE[.]  HOWEVER  
RESULTS ARE BETTER THAN EVER BEFORE  
I.E. AS WITH ROUND HOLE PINIONS.   
NOTE : ALL UNITS ARE TO BE 100% TESTED  
ON THE LINE AT AMBIENT.   

Spurr Decl., Ex. E, 1st sheet.  Mr. Spurr relies on this text, explaining that 

[t]he use of a square bore in the pinion provided unexpected 
and substantially improved back drive performance as 
compared to pinions having a cylindrical bore.  A data sheet 
dated July 4, 1988 (Attached as Exhibit E) includes a statement 
stating that the back driving forces are “better than ever before 
i.e. as with the round hole pinions.”  I take this to mean that 
pinions with square bores provided unexpectedly lower back 
drive forces compared to pinions with round hole bores.  I 
believe the initials on this sheet are those of Steven Wilkes.  
Steven Wilkes is a named inventor on the U.S. Patent No. 
5,046,377 and one of the Engineers working on the door 
actuator in 1988. 

13 
14 
15 
16 
17 
18 
19 
20 
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23 

24 

25 

26 

27 

                                                

Spurr Decl. para. 8.17   

 Mr. Spurr’s testimony about Exhibit E is unconvincing because it  

simply amounts to speculation about what Mr. Wilkes meant when he 

characterized the square-holed pinions as “better than ever before i.e. as with 

the round hole pinions.”  Also, Mr. Spurr’s interpretation of Mr. Wilkes’s 

language fails to recognize that improved results are not necessarily enough 

 
 17  Incorrectly identified as paragraph 7 at page 19 of the Brief.  
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to prove nonobviousness; the improved results must be shown to have been 

unexpected in order to constitute evidence of nonobviousness.  See Pfizer, 

Inc. v. Apotex, Inc., 480 F.3d 1348, 1371 (Fed. Cir. 2007) (“any superior 

property must be unexpected to be considered as evidence of non-

obviousness.”).    

 

C.  Commercial success 

 Appellant (Br. 18) asserts that ArvinMeritor sold millions of door 

actuators between 1988 and 1999 in large part due to the improved back 

driving operation of the door actuators, citing the declaration testimony by 

Spurr and Tolley.  Mr. Spurr mentions sales only to Chrysler: “Over the 

years, ArvinMeritor (and Rockwell Automotive) supplied millions of door 

actuators to Chrysler including this invention.  I believe that without the 

invention we would not have met the Chrysler requirements, and would not 

have sold these door actuators.”  Spurr Decl. para. 9.  Mr. Tolley testified 

that “[b]ased upon records I have reviewed, ArvinMeritor sold 

approximately 1,261,805 door actuators during 1999 for a total dollar sales 

amount of approximately £3,167,131 British Pounds Sterling.”  Tolley Decl. 

para. 2.  In view of Mr. Spurr’s testimony, we assume that Mr. Tolley 

likewise is referring only to sales to Chrysler.  

 These sales figures fail as evidence of nonobviousness for two 

reasons. The first is that Appellant has not demonstrated that they 
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represented a substantial share of the actuator market.  Such a showing is 

required by In re Huang, 100 F.3d 135 (Fed. Cir. 1996):18

In the ex parte process of examining a patent application . . . the 
PTO lacks the means or resources to gather evidence which 
supports or refutes the applicant's assertion that the sales 
constitute commercial success.  Cf. Ex parte Remark, 
15 USPQ2d 1498, 1503 (Bd. Pat. App. & Int. 1990) 
(evidentiary routine of shifting burdens in civil proceedings 
inappropriate in ex parte prosecution proceedings because 
examiner has no available means for adducing evidence).  
Consequently, the PTO must rely upon the applicant to provide 
hard evidence of commercial success. 
 In the present case, Huang has simply not provided 
sufficient information upon which the PTO could determine 
whether the grips were commercially successful.  Although 
Huang's affidavit certainly indicates that many units have been 
sold, it provides no indication of whether this represents a 
substantial quantity in this market.  This court has noted in the 
past that evidence related solely to the number of units sold 
provides a very weak showing of commercial success, if any.  
See Cable Elec. Prods., Inc. v. Genmark, Inc., 770 F.2d 1015, 
1026-27, 226 USPQ 881, 888 (Fed. Cir. 1985) (finding that 
sales of 5 million units represent a minimal showing of 
commercial success because “[w]ithout further economic 
evidence . . . it would be improper to infer that the reported 
sales represent a substantial share of any definable market”); . . 
. .  

Huang, 100 F.3d at 139-40 (additional citations omitted). 

 
 18  The reexamination proceeding before us also is an ex parte rather 
than inter partes proceeding.  
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 Second, assuming for the sake of argument that the above sales 

represented a substantial share of the actuator market, Appellant has not 

shown that those sales “were a direct result of the unique characteristics of 

the claimed invention -- as opposed to other economic and commercial 

factors unrelated to the quality of the patented subject matter,” as required 

by Huang, 100 F.3d at 140 (citing Cable Elec. Prods., 770 F.2d at 1027).  

Such a showing can take the form, for example, of an affidavit from the 

purchaser explaining that the product was purchased due to the claimed 

features.  Huang, 100 F.3d at 140.  While Mr. Spurr’s testimony may be 

sufficient to establish that the actuators sold to Chrysler embodied the 

claimed invention, neither his testimony nor that of Mr. Tolley rules out the 

possibility that the sales were principally due to economic or commercial 

factors.  See Huang, 100 F.3d at 140 (“[D]espite Huang's personal opinion, 

Wilson may have bought the grips due to lower manufacturing costs, the 

market position of Huang's company, prior relations between the two 

companies, or features of the product attractive to Wilson but unrelated to 

the patented subject matter.”).  

 

D.  Copying 

 As evidence of copying, Appellant relies on the following testimony 

by Mr. Spurr: 

 10)  Harada Industry of America, Inc replaced 
ArvinMeritor as the supplier of door actuators to Chrysler in 
1999.  I have examined the Harada door actuator device. 
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(Pictures of a disassembled Harada door actuator are attached as 
Exhibit F).  The Harada actuator includes the square bore 
through the pinion as was described and claimed in the U.S. 
Patent No. 5,046,377.  The Harada door actuator also includes 
no lubricant within the bore of the pinion. 

Spurr Decl. para. 10.19  Even accepting Mr. Spurr’s characterizations of the 

Harada actuator, this evidence is unpersuasive because  

a showing of copying is only equivocal evidence of non-
obviousness in the absence of more compelling objective 
indicia of other secondary considerations.  See In re GPAC, 57 
F.3d 1573, 1580, 35 USPQ2d 1116, 1122 (Fed. Cir. 1995) 
(“‘[M]ore than the mere fact of copying by an accused infringer 
is needed to make that action significant to a determination of 
the obviousness issue.’”) (quoting Cable Elec. Prods. v. 
Genmark, Inc., 770 F.2d 1015, 1028, 226 USPQ 881, 889 (Fed. 
Cir. 1985)).  The reason is that the alleged copying “could have 
occurred out of a general lack of concern for patent property.”  
See Cable Elec. Prods., 770 F.2d at 1028, 226 USPQ at 889. 

Ecolochem, Inc. v. Southern California Edison Co., 227 F.3d 1361, 1380 

(Fed. Cir. 2000).20  

 
 19  We have not relied on the pictures of the disassembled Harada 
actuator in Exhibit F to the Spurr Declaration, which are virtually illegible.  
Better pictures were provided as an attachment to the Supplemental 
Response dated May 24, 2005.   
 20  Appellant’s earlier assertion that “Harada had knowledge of the 
'377 patent and copied the claimed polygonal bore feature” (Br. 17) was 
withdrawn in the Supplement to Appeal Brief, which explains (at 1) that 
“ArvinMeritor cannot confirm any knowledge that Harada Industries may 
have had regarding the existence of U.S. Patent No. 5,046,377.”  
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CONCLUSIONS REGARDING EXAMINER’S REJECTIONS 

 The rejection of claims 1-9 under 35 U.S.C. § 103(a) for obviousness 

over Noel in view of at least one of Coquiot, Chevreau, and Tuckey is 

affirmed to the extent based on Noel in view of Coquiot or Tuckey, and 

reversed to the extent based on Noel in view of Chevreau.   

 The rejection of claims 1-9 under § 103(a) for obviousness over 

Kagiyama in view of at least one of Coquiot, Chevreau, and Tuckey is 

affirmed to the extent based on Kagiyama in view of Coquiot or Tuckey and 

reversed to the extent based on Kagiyama in view of Chevreau. 

   

DECISION 
 The Examiner’s decision that claims 1-9 are unpatentable under 

35 U.S.C. § 103(a) over the prior art is affirmed. 

 

NEW GROUND OF REJECTION 

 Pursuant to our authority under 37 C.F.R. § 41.50(b), we are entering 

the following new ground of rejection of claims 1-9. 

 Claims 1-9 are rejected under 35 U.S.C. § 103(a) for obviousness over 

Noel in view of Coquiot’s disclosure that his bearing profiles can be used to 

“decrease the coefficient of friction,” a teaching that appears to be 

independent of the teaching of using the bearing profiles to “increase the 

possibilities of lubrication.”  It would have been obvious in view of Coquiot 

to replace the cylindrical bore in Noel’s pinion with any of the polygonal 
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bore profiles disclosed in Coquiot, which include but are not limited to the 

triangular bore profile of Figure 3 or the hexagonal bore profile of Figure 4, 

in order to reduce the coefficient of friction without using a lubricant.  

Because no lubricant would be used, Appellant’s argument that the prior art 

teaches away from using a lubricant is not responsive to this ground of 

rejection.  

 Claim 1 clearly reads on Noel thus modified, which in addition to 

satisfying the shape requirements for the bore and pinion shaft includes the 

recited actuator motor, movable output element, drive transmission means, 

and clutch device. 

 Noel thus modified also satisfies claims 2-4, 7, and 9, which specify 

that the male bearing surface is the one at constant radius and the female 

bearing surface is the one having the plurality of facets or sections (claim 2), 

that the male bearing surface is the periphery of a cylindrical shaft (claim 3), 

that the shaft is a shaft of the actuator motor which also carries the clutch 

device (claim 4), that the female bearing surface defines a polygonal section 

for running on the male bearing surface (claim 7), and that the bearing 

surfaces are of constant section axially (claim 9).  

 The subject matter of claims 5, 6, and 8 also would have been obvious 

over the combined teachings of Noel and Coquiot.  Claim 5 specifies that the 

rotary input element is a plastics element including a small diameter pinion 

of said gear train constituting a boss defining a bore whose interior wall is 

the female bearing surface.  Noel’s bell-shaped member 3 and the pinion 
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gear are formed of plastic (id., col. 2, ll. 48-50).  This feature of Noel would 

be retained because Coquiot discloses that cannons employing the disclosed 

profiles can be formed of nylon, which is a type of plastic.  Claim 6, which 

depends on claim 5, specifies that “said input element includes an increased 

diameter cage of said clutch device carried on said boss whereby said 

element is out of balance in the axial direction with its center of gravity 

being axially beyond said boss.”  This language reads on Noel’s bell-shaped 

member 3 in the same way that it reads on Wilkes’ bell-shaped rotary input 

element 19. 

 Claim 8 specifies that the polygonal section bore of the female bearing 

surface defines a square.  Although the only polygonal female bearing 

surfaces depicted in Coquiot define a triangle (Fig. 3) and a hexagon (Fig. 

4),  Coquiot explains that his invention also includes “other polygon 

profiles”:   

 The polygon, from the most simple, the triangle (fig. 3); 
to the hexagon (fig. 4) the most simple to execute, practically 
the other polygon profiles being in the same area as this 
invention but not consisting of any practical use. 

Coquiot, 3d para. (emphasis added).  One skilled in the art would have 

understood from this paragraph that the “other polygon profiles” that are 

part of Coquiot’s invention include a square profile.  The statement that the 

“other polygon profiles” do not have “any practical use” is too vague to 

constitute a teaching away from using a square profile to reduce the 

coefficient of friction in Noel’s actuator. 
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APPELLANT’S OPTIONS FOR RESPONDING TO 
THE DECISION AND NEW GROUND OF REJECTION 

Regarding the affirmed rejection(s), 37 C.F.R. § 41.52(a)(1) (2007) 

provides that "Appellant may file a single request for rehearing within two 4 

months from the date of the original decision of the Board" (emphasis 

added). 

5 
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As for the new ground of rejection pursuant to 37 C.F.R. § 41.50(b), 

that paragraph explains that "[a] new ground of rejection pursuant to this 

paragraph shall not be considered final for judicial review."  Appellant, 

within two months from the date of this decision, must exercise one of the 

following two options with respect to the new ground of rejection to avoid 

termination of the appeal as to the rejected claims: 

10 
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(1) Reopen prosecution.  Submit an appropriate 
amendment of the claims so rejected or new evidence relating 
to the claims so rejected, or both, and have the matter 
reconsidered by the Examiner, in which event the proceeding 
will be remanded to the Examiner. . . . 

(2) Request rehearing.  Request that the proceeding be 
reheard under § 41.52 by the Board upon the same record. . . . 

37 C.F.R. § 41.50(b) (2007). 

No time period for taking any subsequent action in connection with 

this appeal may be extended under 37 C.F.R. § 1.136(a).  See 37 C.F.R. 

§§ 41.50(f) and 41.52(b). 

 

AFFIRMED; 37 C.F.R. § 41.50(b) 25 
26  
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