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DECISION ON APPEAL 
STATEMENT OF THE CASE 

 Appellants appeal under 35 U.S.C. § 134(a) (2002) from the 

Examiner’s rejection of claims 18-20, 22, 23, 25-28, and 30-38.1  

                                           
1 Claims 1-17, 21, 24, and 29 have been cancelled.  (Appeal Brief filed June 
11, 2007, hereinafter “App. Br.,” 2). 
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(Examiner’s Answer entered September 24, 2007, hereinafter “Ans.”).  We 

have jurisdiction pursuant to 35 U.S.C. § 6(b) (2002). 

We AFFIRM.  

 

THE INVENTION 

 Appellants’ claimed invention is directed to an article comprising a 

component of a gas turbine engine having a nickel-base superalloy substrate 

composition and a protective layer at a surface of the component.  (Spec. 

[0019], [0021], and [0031]).  The protective layer comprises silicon 

interdiffused with elements from the substrate composition.  (Spec. [0011]).  

Appellants also claim a substrate composition in a cast-and-worked or 

mechanically worked structure, stress state, and microstructure.  (Spec. 

[0022]-[0024]).  Appellants additionally claim a protective layer having a 

gradient composition with a greatest percentage of silicon at the surface of 

the component, and a reduced percentage of silicon with increasing distance 

into the component from the surface of the component.  (Spec. [0031]).  

Appellants state that the protective layer provides resistance to hot corrosion 

from combustion gases present during the operation of gas turbine engines.  

(Spec. [0007]). 

 

Claims 18-20, 23, 25, 26, 30, and 32, reproduced below, are 

representative of the subject matter on appeal. 

18.  An article comprising 
 
 a component of a gas turbine engine having a nickel-base 
superalloy substrate composition; and 
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 a protective layer at a surface of the component, wherein 
the protective layer comprises a mixture of silicon and elements 
from the substrate composition interdiffused with the silicon. 
 
19.  The article of claim 18, wherein the substrate has a nominal 
composition, in weight percent, of 13 percent cobalt, 16 percent 
chromium, 4 percent molybdenum, 3.7 percent titanium, 2.1 
percent aluminum, 4 percent tungsten, 0.75 percent niobium, 
0.015 percent boron, 0.03 percent zirconium, and 0.03 percent 
carbon, up to about 0.5 percent iron, balance nickel and minor 
amounts of other elements; or has a nominal composition, in 
weight percent, of about 20.6 percent cobalt, about 13.0 percent 
chromium, about 3.4 percent aluminum, about 3.7 percent 
titanium, about 2.4 percent tantalum, about 0.90 percent 
niobium, about 2.10 percent tungsten, about 3.80 percent 
molybdenum, about 0.05 percent carbon, about 0.025 percent 
boron, about 0.05 percent zirconium, up to about 0.5 percent 
iron, balance nickel and minor amounts of other elements. 
 
20.  The article of claim 18, wherein the protective layer 
consists essentially of a mixture of silicon and elements from 
the substrate composition interdiffused with the silicon. 
 
23.  The article of claim 18, wherein the surface of the 
component is in a mechanically worked structure, stress state, 
and microstructure. 
 
25.  The article of claim 18, wherein the article is a turbine disk, 
a seal, or a compressor component. 
 
26.  An article comprising 
 
 a component of a gas turbine engine having a nickel-base 
superalloy substrate composition in a cast-and-worked 
structure, stress state, and microstructure; and 
 
 a protective layer at a surface of the component, wherein 
the protective layer comprises silicon. 
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30.  The article of claim 18, wherein the protective layer is 
substantially pure silicon at the surface of the component. 
 
32.  An article comprising 
 
 a component having a nickel-base superalloy substrate 
composition; and 
 
 a protective layer at a surface of the component, wherein 
the protective layer comprises a mixture of silicon and elements 
from the substrate composition interdiffused with the silicon, 
and wherein the protective layer has a gradient composition 
with a greatest percentage of silicon at the surface of the 
component and a reduced percentage of silicon with increasing 
distance into the component from the surface of the component. 

 

THE REJECTIONS 

The prior art relied upon by the Examiner in rejecting the claims on 

appeal is: 

Wachtell     3,037,883  June 5, 1962 
Edwards, III     5,266,360  Nov. 30, 1993 
Meelu      5,547,770  Aug. 20, 19962

Blankenship     5,649,280  Jul. 15, 1997 
Meelu      6,126,758  Oct. 3, 20003

Wynns     6,537,388  Mar. 25, 2003 (Oct. 27, 2000) 
Raymond US 2004/0221927 A1 Nov. 11, 2004 (July 19, 2002) 
 

There are six grounds of rejection before us on appeal:  (1) Claims  

18, 20, 22, 23, 26, 28, 30-32, 34-36, and 38 are rejected under 35 U.S.C.       

§ 102(b) as being anticipated by Meelu (770);  (2) Claims 18, 20, 22, 23,   

25, 26, 28, 30, and 31 are rejected under 35 U.S.C. § 102(b) as being 

 
2 Hereinafter, “Meelu (770).” 
3 Hereinafter, “Meelu (758).” 
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anticipated by Meelu (758);  (3) Claims 19, 27, and 33 are rejected under   

35 U.S.C. § 103(a) as being unpatentable over Meelu (770) in view of 

Blankenship and/or Raymond;  (4) Claims 25 and 37 are rejected under      

35 U.S.C. § 103(a) as being unpatentable over Meelu (770) in view of 

Blankenship and/or Raymond and/or Meelu (758);  (5) Claims 18-20, 22, 23, 

25-28, and 30-38 are rejected under 35 U.S.C. § 103(a) as being 

unpatentable over Wynns in view of Edwards and further in view of 

Blankenship and/or Raymond;  and (6) Claims 18-20, 22, 23, 25-28, and   

30-38 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 

Wachtell in view of Blankenship and/or Raymond. 

 

ISSUES 

We frame the issues on appeal as follows: 

Have Appellants shown that the Examiner erred in rejecting the 

appealed claims as being anticipated by the cited prior art of record? 

Have Appellants shown that the Examiner erred in rejecting the 

appealed claims as being obvious to one of ordinary skill in the art over the 

cited prior art of record? 

 

FINDINGS OF FACT 

The record supports the following findings of fact (FF) by a 

preponderance of the evidence.  

1. Appellants’ Specification states: 

The present approach provides a method for protecting a 
surface of an article.  It is particularly useful for protecting a 
component of a gas turbine engine that is operated in a 
temperature range of from about 1000º F to about 1500º F and 
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potentially subject to hot corrosion from the hot combustion 
gases, such as gas turbine disks and some seal components.  
(Spec. [0007]). 

 

2. Appellants’ Specification states that the embodiments described 

therein are “for the purposes of illustration” and that “the invention 

is not to be limited except as by the appended claims.”  (Spec. 

[0037]). 

3. Appellants’ Specification states: 

The nickel-base superalloy is desirably a wrought nickel-
base superalloy, which is cast and then mechanically worked, 
usually by thermomechanical working at elevated temperature 
such as by forging, to reach the shape of the article 20.  It may 
also be heat treated prior to working, at intermediate points in 
the working process, and after working.  The details of the 
working and heat treating are known in the art for each alloy.  
(Spec. [0022]). 
 

4. Appellants’ Specification states:  

The surface 24 of the article 20 may be mechanically 
worked or otherwise processed as a final stage of the providing 
step 30. For example, the article surface 24 may be shot peened 
to induce a desired stress state into the article surface 24.  It 
may optionally be grit blasted or vapor honed.  (Spec. [0023]). 
 

5. Appellants’ Specification states:  

The working, heat treating, mechanical working, and other 
processing produce a desired structure and stress state at the 
surface 24 and in the microstructure of the article 20.  This 
structure and stress state may not be disturbed or altered by 
heating the article 20 to a temperature of greater than about 
1500°F in subsequent processing, or the mechanical 
performance under service conditions of the article 20 will be 
adversely affected.  (Spec. [0024]). 
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6. Appellants’ Specification states:  

When the coating mixture is heated during the coating step, 
the chemical reaction between the silicon and the halide 
activator produces a silicon-containing gas.  An example is 
silicon fluoride in the case of a fluoride-containing activator.  
The silicon-containing gas is transported to the component, 
which serves as a substrate for the deposition of the silicon-
containing gas.  Upon contacting the surface of the substrate, 
the silicon-containing gas decomposes to deposit silicon on the 
substrate.  Because the reaction and the vapor-phase transport 
are performed at elevated temperatures, the silicon interdiffuses 
with elements from the substrate composition to produce a 
silicon-rich surface layer.  The silicon-rich surface layer 
protects the article against corrosion by the corrosive 
components of the hot combustion gas.  (Spec. [0013]). 

 
7. Appellants’ Specification states: 

    A preferred composition of the coating mixture is from about 
2 to about 10 percent by weight of silicon powder, from about 
0.1 to about 0.5 percent by weight of a halide activator, and the 
balance aluminum oxide powder.  (Spec. [0026]). 
 

8. Figure 8 of Meelu (770) is reproduced below:  
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Figure 8 is a photomicrograph view of a cross section of an aluminide-

silicide coating on a nickel base superalloy substrate having a silicon rich 

surface. 

9. Figure 10 of Meelu (770) is reproduced below: 

 
Fig. 10 

Figure 10 depicts the results of a microprobe analysis of a coating as 

depicted in Figure 8, with the atomic percentages of silicon and 

chromium being plotted against the distance in microns from a datum 

situated at the outermost surface of the coating.  (Col. 6, ll. 34-40). 

10. Figure 10 of Meelu (770) shows that the amount of silicon is 

greatest at the surface of the component and decreases with 

increasing distance into the component.   

11. At no point in Figure 10 of Meelu (770) does the amount of silicon 

in the component exceed the amount of silicon at the surface of the 

component.   

12. Meelu (770) states:   

In more detail, a process for producing an aluminide-silicide 
coating on a superalloy article containing aluminide and silicide 
forming metallic elements as major constituents, comprises the 
steps of depositing a coat of relatively low viscosity slurry 
coating material on the article, the coating material comprising 

 8



Appeal 2008-3420 
Application 11/109,160 
 

silicon and aluminium in powder form and a curable binder 
liquid, heating the coated article to a temperature which is well 
below the melting temperature of aluminium but which is 
sufficient to cure the coating in a reasonable time, e.g. 300º- 
600º C., repeating the depositing and heating steps, and 
diffusion heat treating the coated article in a protective inert 
atmosphere at a temperature above the melting point of 
aluminium, e.g. a temperature in the range 750º -1120º C., for a 
time sufficient to diffuse aluminium and silicon from the 
coating material into the alloy article and at least chromium and 
nickel from the alloy article into the coating material.  (Col. 4, 
ll. 15-30). 

 
13. Meelu (770) states: 

    An object of the invention is to reduce the amount of 
segregation of silicon content into the surface of silicon 
modified aluminide coatings, thereby reducing the tendency of 
the coatings to develop cracks during service, while at the same 
time maintaining good resistance to hot corrosion.  (Col. 3, ll. 
13-17). 
 

14. Meelu (770) states: 

     The samples were degreased in hot vapour of 1,1,1 
trichloroethane, then blasted with alumina grit to prepare the 
surfaces for coating.  90/120 mesh grit was used for blasting the 
alloy pins and 320 mesh grit for the turbine blades.  (Col. 7, ll. 
15-18). 
 

15. Meelu (770) states: 

When the parts were cool, undiffused residues were removed by 
lightly blasting with -140 +220 glass beads at 20 psi (138 kPa) 
in a suction blaster.  The resultant microstructure is shown in 
FIG. 8.  (Col. 9, ll. 52-55).   
 

16. Wynns states: 

     Prior art has taught that diffusion coatings are stable when 
applied to iron-, nickel-, and cobalt-base alloys containing 
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alloying elements such as chromium, manganese, titanium, 
nitrogen, niobium, tungsten, aluminum, and silicon.  (Col. 4, ll. 
24-27). 
 

17. The highest weight percentages that Wynns teaches are around 4 % 

silicon at the surface of the component.  (Col. 14, Table 3 and 4). 

18. In all cases, the diffusion coatings of Wynns do not follow the 

recitation that there is a reduced percentage of silicon with 

increasing distance into the component.  (Tables 1-6). 

19. Wynns’ diffusion coatings show areas of increased silicon content 

from the surface.  (Tables 1-6). 

20. Wynns states: 

     The invention relates to an alloy system applied as a coating 
on metal tubes used in high temperature applications such as 
ethylene production to resist carburization, inhibit catalytic 
coke formation, and resist coke fouling.  (Col. 1, ll. 13-16). 
 

21. Edwards states: 

     This invention relates to methods for preventing the 
deposition of carbon, or coke, on fuel wetted surfaces located in 
high temperature zones of gas turbine engines.  (Col. 1, ll. 10-
12). 
 

22. Raymond states: 

The present invention provides a method for forging nickel-
base superalloys such as ReneTM 88DT and ME3.  The method 
allows the forging to be performed isothermally in air, resulting 
in a substantial cost saving.  The final microstructure has the 
desired grain structure, and is consistent with and permits 
additional processing such as super-solvus final annealing. 
([0007]). 
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23. Raymond discloses that the forged articles are in a stress state.  

(Table 1). 

24. Raymond states:   

Nickel-base superalloys are used in the portions of aircraft 
gas turbine engines which have the most demanding 
performance requirements and are subjected to the most adverse 
environmental conditions.  Cast nickel-base superalloys are 
employed, for example, as turbine blades and turbine vanes. 
Wrought nickel-base superalloys are employed, for example, as 
rotor disks and shafts.  The present invention is concerned with 
the wrought nickel-base superalloys.  ([0002]). 
 

25. Raymond discloses that the Nickel-base superalloys may contain 

“up to 0.5 percent iron”, but does not disclose that iron is required.  

([0019]). 

26. Blankenship states:   

     This invention comprises forging fine-grained Ni-base 
superalloy preforms, such as consolidated P/M preforms, so as 
to impart retained strain energy into the alloy microstructure, 
followed by extended subsolvus annealing of the forged article 
at a temperature which is above the recrystallization 
temperature, but below the γ' solvus temperature, in order to 
completely recrystallize the worked article and produce a 
uniform, fine grain size microstructure.  (Col. 4, ll. 15-23). 
 

27. Blankenship states:  

When working a superalloy at temperatures that are less than 
the alloy recrystallization temperature, the amount of retained 
strain is directly related to the amount of geometric strain 
because diffusional recovery processes in the alloy 
microstructure occur very slowly at these temperatures.  (Col. 2, 
ll. 50-55). 
 

28. Blankenship states:   
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Thus, the maximum operating temperatures of the materials 
used for components in these engines, particularly turbine rotor 
components such as turbine disks, continue to rise.  (Col. 1, ll. 
29-32). 
 

29. Blankenship discloses that the alloys may contain 0-3.5 weight 

percent iron, but does not disclose that iron is required.  (Col. 6, l. 

44 through col. 7, l. 23, Table 1). 

30. Wachtell states:   

     This invention relates to the surface treatment diffusion 
coating of metal articles composed essentially of non-ferrous 
metals and their alloys to improve the oxidation resistance and 
other properties of such parts when they are exposed in use to 
oxidizing conditions and high temperatures and, more 
particularly, to the diffusion coating of materials such as silicon 
into the surface of metal articles formed of such non-ferrous 
metals as molybdenum, colombium, tungsten, rhenium, 
vanadium, titanium, tantalum, and the like, and alloys thereof, 
by an indirect pack impregnation treatment involving a source 
of volatile halide as a transferal medium and at temperatures 
generally below the re-crystallization temperature of the metal 
being coated.  (Col. 1, ll. 10-23). 
 
     The rapid development of, among other things, jet and 
rocket engines in recent years has created an increasing demand 
for metal parts having improved mechanical and chemical and 
refractory properties at high temperatures and under severely 
oxidizing conditions.  (Col. 1, ll. 26-30). 

 
31. Wachtell states:   

     Although such metals and alloys may retain their strength 
and other mechanical characteristics at high temperatures, they 
may be subject, although to different degrees, to a disadvantage 
that, when heated in air or other oxidizing atmosphere at such 
elevated temperatures, they have a strong tendency to oxidize, 
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at least in the absence of a protective and oxidation resistant 
coating or casing thereon.  (Col. 1, ll. 49-56). 
 

32. Wachtell states:   

Also, as is well known, some or all of the foregoing non-ferrous 
metals have a recrystallization temperature or characteristic 
temperature range such that, if the metal article composed 
thereof is held at or within such temperature range (for 
example, approximately 2500º F. for molybdenum), an 
irreversible recrystallization or change of the crystal structure 
occurs with concommitant irreversible alteration of the 
mechanical properties and/or dimensional stability of the metal 
part.  This is to be distinguished from the common ferrous 
metals, the internal crystal structure of which can be both 
repeatedly and reversibly altered or controlled by heat 
treatment.  (Col. 1, ll. 56-68). 
 

33. Wachtell states:   

A satisfactory pack for use in such an embodiment of the 
present invention may satisfactorily have substantially the 
following composition: silicon 11% by weight, ammonium 
iodide 0.25 % by weight, alumina 88.75% by weight.  (Col. 7, 
ll. 21-25). 
 

34. Wachtell teaches that the thickness of the coating is a function of 

both time and temperature.  (Col. 4, ll. 56-57). 

 

Appellants have grouped all of the claims subject to each of the 

grounds of rejection separately.  However, Appellants rely on the same 

arguments for many of separately grouped claims.  Accordingly, we confine 

our discussion to appealed claims 18-20, 23, 25, 26, 30, and 32, which 

contain claim limitations representative of the arguments made by 

Appellants, and address other claims only to the extent that Appellants have 
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presented separate arguments pursuant to 37 C.F.R. § 41.37(c)(1)(vii) 

(2006). 

 

Principles of Law Relating to Claim Interpretation 

During prosecution, claims are given the broadest reasonable 

construction “in light of the specification as it would be interpreted by one of 

ordinary skill in the art.”  In re Am. Acad. of Sci. Tech. Ctr., 367 F.3d 1359, 

1364 (Fed. Cir. 2004).  Claims will be given their plain meaning unless their 

plain meaning is inconsistent with the Specification.  In re Zletz, 893 F.2d 

319, 321 (Fed. Cir. 1989). 

 

Claim Interpretation 

Appellants and the Examiner disagree over the interpretation of the 

phrase, “protective layer at a surface of the component.”  Appellants contend 

that the Examiner has failed to read the claims in the context of the 

Specification, arguing that the “component” is the substrate to the protective 

layer, and also that “the surface of the component does in fact have the 

substrate composition.”  (Reply Brief filed Nov. 26, 2007, hereinafter 

“Reply Br.,” 2).  The Examiner contends that “’a surface of the component’ 

is not indicative of, or equivalent to, a surface of the substrate itself.”  (Ans. 

20). 

Reading the claims in the context of the Specification, we agree with 

the Examiner, that the “surface of the component” is not limited to the 

surface of the substrate.  Although Appellants point to Figure 4 and 

paragraph [0031] of the Specification to support their argument (Reply Br. 

2), the Specification does not set forth an express definition that the substrate 
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surface must be the surface of the gas turbine engine component.  Indeed, 

the Specification states that the embodiments described therein are “for the 

purposes of illustration” and that “the invention is not to be limited except as 

by the appended claims.”  (FF 2).  Therefore, we interpret the recitation 

“protective layer at a surface of the component” to mean that the protective 

layer is present at the surface of the component of the gas turbine engine, 

and not necessarily at the nickel-base superalloy substrate.   

Principles of Law Relating to Anticipation 

“A claim is anticipated only if each and every element as set forth in 

the claim is found, either expressly or inherently described, in a single prior 

art reference.”  Verdegaal Bros., Inc. v. Union Oil Co., 814 F.2d 628, 631 

(Fed. Cir. 1987), cert. denied, 484 U.S. 827 (1987).  Analysis of whether a 

claim is patentable over the prior art under 35 U.S.C. § 102 begins with a 

determination of the scope of the claim.  The properly interpreted claim must 

then be compared with the prior art. 

 

Discussion of 35 U.S.C. §102(b) rejections 

The Examiner found that Meelu (770) teaches the limitations of 

claims 18, 20, 22, 23, 26, 28, 30-32, 34-36, and 38 and Meelu (758) teaches 

the limitations of claims 18, 20, 22, 23, 25, 26, 28, 30, and 31.  (Ans. 3-6).  

Appellants present similar arguments for both rejections.  Therefore, we 

refer to Meelu (770) through the course of our discussion and reference 

Meelu (758) where appropriate.   

Appellants first contend that Meelu (770) discloses a nickel aluminide 

layer as a protective layer at the surface of the substrate, not a protective 

layer comprising silicon as claimed.  (App. Br. 4 and 5).  We do not find 
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Appellants’ argument persuasive.  Appellants’ argument is based on the 

interpretation that the protective layer must be coated directly on the nickel 

base superalloy substrate surface.  However, as discussed above, the present 

claims do not require such a relationship.  We agree with the Examiner, that 

the prior art coating (SermaLoy J) disclosed in Meelu (770) anticipates the 

present claims.  (Ans. 3, 4, and 20).  Meelu (770) teaches that the prior art 

SermaLoy J coating has a Si rich surface in Figures 8 and 10.  (FF 8 and 9).  

Meelu (770) also teaches that the coating materials diffuse into the alloy 

article.  (FF 12).  (See also, Meelu (758), Figure 4, col. 17, l. 11 through col. 

18, l. 9).  Thus, contrary to Appellants’ arguments, Meelu discloses the 

claimed relationship of a diffused silicon coating at the surface of a gas 

turbine engine component having a nickel superalloy substrate. 

Regarding claim 20, we disagree with Appellants’ contention that the 

nickel aluminide layers in Meelu (770) are excluded by the transitional 

phrase “consisting essentially of.”  (App. Br. 5 and 6).  The transitional 

phrase “‘consisting essentially of’ limits the scope of a claim to the specified 

ingredients and those that do not materially affect the basic and novel 

characteristic(s) of a composition.”  In re Herz, 537 F.2d 549, 551-52 

(CCPA 1976) (emphasis in original).  Appellants have the burden of 

showing that the introduction of additional components would materially 

change the basic and novel characteristics of applicant’s invention disclosed 

in the Specification.  In re De Lajarte, 337 F.2d 870, 873-74 (CCPA 1964). 

The prior art SermaLoy J coatings disclosed in Meelu (770) have a 

silicon rich surface.  (FF 8).  There is no evidence on the record that would 

indicate that the presence of other elements in Meelu (770) would affect the 

basic and novel characteristics of Appellants’ claimed invention, particularly 
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where both coatings are used to protect gas turbine engine components 

comprising nickel superalloy substrates from hot corrosion.  (See Ans. 21; 

FF 1 and 13). 

Regarding claims 23 and 26, Appellants also argue that Meelu (770) 

fails to disclose that the component is in a cast-and-worked or mechanically 

worked structure, stress state, and microstructure.  (App. Br. 6).  We agree 

with Appellants that the aforementioned claim limitations impart physical 

structure to the claimed articles.  However, we also agree with the Examiner 

that Appellants have not demonstrated that the present claim limitations 

distinguish the components of Meelu (770).  (Ans. 21 and 30).  The 

Specification discusses that working is used to “reach the shape of the 

article.”  (FF 3).  Appellants’ Specification states that the article surface may 

be grit blasted to impart a stress state.  (FF 4).  Appellants also state that 

working and processing of the article “produce[s] a desired structure and 

stress state at the surface 24 and in the microstructure of article 20.”  (FF 5).  

Similarly, Meelu (770) teaches that gas turbine engine blades are blasted 

with alumina grit.  (FF 14).  Meelu (770) also teaches that the coated 

products were blasted with glass beads and have a microstructure.  (FF 15).  

(See also Meelu (758) Col. 16, ll. 14-54).  Thus, Meelu teaches a cast-and-

worked or mechanically worked structure, stress state, and microstructure as 

claimed.   

Regarding claim 30, Appellants contend that no protective layer of 

Meelu (770) is “substantially pure silicon.”  (App. Br. 8).  The Examiner 

contends that “substantially” is a broad term that encompasses the amounts 

of silicon disclosed in Meelu (770).  We agree with the Examiner.  

Appellants’ Specification does not define what is meant by “substantially 
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pure silicon.”  However, Appellants state that the protective coatings 

according to the invention produce a “silicon-rich surface layer.”  (FF 6).  

Meelu (770) also discloses a silicon-rich surface.  (FF 8).  (See, also Meelu 

(758), Fig. 4, col. 17, ll. 24-26).  Therefore, since Appellants and Meelu 

(770) use similar terminology to refer to the silicon protective layer, and the 

Specification is silent with respect to the meaning of “substantially pure 

silicon,” we agree with the Examiner that Meelu (770) anticipates claim 30. 

Appellants further contend that Meelu (770) fails to teach a gradient 

composition as required in claim 32.  (App. Br. 9).  The Examiner argues 

that the coatings of Meelu (770) are diffusion coatings that exhibit a 

diffusion gradient as shown in Figure 10.  (Ans. 22).  We agree with the 

Examiner.  Figure 10 of Meelu (770) clearly shows that the amount of 

silicon is greatest at the surface of the component and decreases with 

increasing distance into the component.  (FF 9 and 10).  (See also Meelu 

(758), Fig. 14A).  At no point in Figure 10 does the amount of silicon in the 

component exceed the amount of silicon at the surface of the component.  

(FF 11).  Thus, Appellants’ arguments are not persuasive. 

The decision of the Examiner rejecting the claims as being anticipated 

by Meelu (770) is affirmed. The § 102 rejection over Meelu (758) is also 

affirmed for the same reasons.    

 

Principles of Law Relating to Obviousness 

In KSR, the Court reaffirmed the elements of an obviousness analysis 

set out in Graham v. John Deere Co., 383 U.S. 1 (1966), namely: (1) 

determining the scope and content of the prior art; (2) ascertaining the 

differences between the prior art and the claims at issue; and (3) resolving 
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the level of ordinary skill in the pertinent art.  KSR, 127 S. Ct. at 1734.  

Secondary considerations such as commercial success, long felt but 

unsolved needs or failure of others “might be utilized to give light to the 

circumstances surrounding the origin of the subject matter sought to be 

patented.”  Id. (quoting Graham, 383 U.S. at 17-18).  Further, the Court 

emphasized the need to account for common sense when considering 

whether a combination of references would have been obvious:  “[c]ommon 

sense teaches, however, 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 the pieces of a 

puzzle.”  Id. at 1742. 

The Court explained, “[w]hen 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.”  Id. at 

1740.  Regarding the use of hindsight, the Court indicated that a factfinder 

“must be cautious of arguments reliant upon ex post reasoning,” but went on 

to state that “[r]igid preventative rules that deny factfinders recourse to 

common sense, however, are neither necessary under our case law nor 

consistent with it.”  Id. at 1742-43. 

In order to establish a prima facie case of obviousness, prior art is 

evaluated based on what it, as a whole, conveys to one of ordinary skill in 

the art, rather than the specific teaching of each reference.  In re 

McLaughlin, 443 F.2d 1392 (CCPA 1971); In re Simon, 461 F.2d 1387 

(CCPA 1972). 
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Discussion of 35 U.S.C. § 103 rejections 

Rejections of claims 19, 27, and 33 over Meelu (770) in view of 
Blankenship and/or Raymond and claims 25 and 37 as being 
unpatentable over Meelu (770) in view of Blankenship and/or 
Raymond and/or Meelu (758) 
 
Regarding claim 19, the Examiner found that Meelu (770) failed to 

teach the particular nickel superalloy substrate composition as claimed.  

(Ans. 6).  The Examiner found that both Blankenship and Raymond teach a 

nickel superalloy with compositional percentages that either overlap or are 

close to the claimed ranges.  (Ans. 6-8).  The Examiner determined that it 

would have been obvious to employ the coatings described in Meelu (770) 

to the superalloys disclosed in Blankenship and/or Raymond because 

Blankenship discloses that the superalloy composition provides the benefit 

of retained strain energy and Raymond discloses that the superalloy 

composition provides the benefit of superelasticity.  (Ans. 6 and 7). 

The Examiner also found that Meelu (770) fails to teach that the 

article is a turbine disk, seal, or compressor component as recited in claim 

25.  (Ans. 9).  The Examiner found that Blankenship teaches that the nickel-

base superalloy is suitable for turbine disks and Raymond teaches that the 

nickel-base superalloy is suitable for rotor disks.  (Ans. 10).  The Examiner 

determined that it would have been obvious to form the coating of Meelu 

(770) and the substrate of Blankenship and/or Raymond in the form of a 

turbine disk because Meelu (758) teaches that silicon and aluminum layers 

provide the advantage of usability for the turbine disks.  (Ans. 10). 

In addition to the arguments presented for Meelu (770) in response to 

the anticipation rejections, Appellants contend that the Examiner, although 

identifying the advantages stated for Blankenship and Raymond, has not 

 20



Appeal 2008-3420 
Application 11/109,160 
 
addressed an objective basis or a reasonable expectation of success for 

combining the teachings of the references.  (App. Br. 17).  Appellants argue 

that there is no evidence presented as to why a person of ordinary skill 

would have been motivated to look for another alloy to use in Meelu (770) 

or why a person of ordinary skill would have chosen Blankenship or 

Raymond.  Id.   

We are unpersuaded by Appellants’ arguments.  The Examiner 

provided specific reasons, namely improved strain energy and superelasticity 

of the nickel superalloy compositions of Blankenship and Raymond, to 

support his determination of obviousness.  The reasons indicated by the 

Examiner provide an express suggestion or motivation from the prior art that 

satisfies the teaching, suggestion, and motivation test as reaffirmed in KSR.  

127 S. Ct. at 1734.  Consistent with the Examiner’s analysis, Meelu (770), 

Blankenship, and Raymond are all directed to gas turbine engine 

components.  (Ans. 6 and 7).  Thus, one of ordinary skill in the art would 

have reason to turn to Blankenship and Raymond to combine the 

advantageous properties of the nickel superalloy compositions with the 

benefits of the protective coatings disclosed in Meelu (770).  Because Meelu 

(770) teaches the application of coatings to superalloy substrates as 

disclosed in Raymond and Blankenship, we also agree with the Examiner 

that there is a reasonable expectation of success in combining the references.  

(Ans. 24).   
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The rejection of claims 18-20, 22, 23, 25-28, and 30-38 over Wynns 
in view of Edwards and further in view of Blankenship and/or 
Raymond  
 
The Examiner found that Wynns discloses a diffusion coating 

including silicon applied to nickel alloys exposed to high temperature 

environments in order to improve resistance to catalytic coke formation.  

(Ans. 10).  The Examiner found that Wynns does not specifically teach a 

component of a gas turbine engine or a nickel superalloy substrate having 

the compositional percentages as claimed.  (Ans. 11).  The Examiner 

determined that it would have been obvious to employ the coatings of 

Wynns on gas turbine components to inhibit catalytic coke formation in light 

of the teaching in Edwards that silicon-containing (silica) coatings inhibit 

catalytic coke formation.  (Ans. 11-12).  The Examiner relied on Raymond 

and Blankenship for the particular superalloy compositional content and 

teaching that turbine engine components such as turbine disks may be 

coated.  (Ans. 12-15). 

Appellants contend that Wynns does not teach nickel-base superalloys 

or gas turbine engines.  (App. Br. 19).  Appellants argue that the inhibition 

of coke formation disclosed in Edwards in not related to Wynns, because 

Edwards relates to a different alloy system and a different application.  

(App. Br. 20).  Appellants also argue that the rejection fails to address the 

requirement of a reasonable expectation of success.  (App. Br. 20).  We are 

not persuaded by Appellants’ arguments.  As pointed out by the Examiner, 

both Wynns and Edwards recognize the problem of coke formation in high 

temperature applications involving nickel-base alloys, and that silicon, 
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whether in elemental or oxidized form, may be used to inhibit coke 

formation.  (Ans. 26 and 27).   

Appellants additionally contend that the silica coatings of Edwards 

and the silicon coatings of Wynns are two different materials that have 

fundamentally different properties.  (App. Br. 20 and 21).  Appellants argue 

that the silica of Edwards does not interfuse with the elements from the 

substrate because silica is a ceramic oxide.  (App. Br. 21).  We are not 

persuaded by Appellants’ arguments.  Appellants rely on mere attorney 

argument and have presented no objective evidence in support of this 

contention.  See In re Schulze, 346 F.2d 600, 602 (CCPA 1965).  Second, 

Wynns and Edwards each teach that the coating is effective for inhibiting 

coke formation on nickel alloys, such that one of ordinary skill in the art 

would have had a reasonable expectation of success in employing the 

coatings of Wynns in gas turbine engine components.  (See FF 20 and 21). 

Appellants additionally argue that Wynns’ disclosure of alloys 

containing nickel is insufficient to suggest application of the coatings to 

nickel-base superalloys as defined in the instant application.  (Reply Br. 2).  

However, Wynns clearly discloses nickel-base alloys.  (FF 16).  In light of 

the similarity in purposes between the coatings of Wynns and Edwards, one 

of ordinary skill in the art would have had a reason to employ the coatings of 

Wynns beyond their primary purpose as coatings on furnace tubes as 

coatings on Edwards’ gas turbine engine components.  See KSR, 127 S. Ct. 

at 1742.   

Appellants also argue that the Examiner’s analysis is a per se 

hindsight reconstruction because it ignores the unhelpful sections of the 

reference and that one of ordinary skill in the art would not know which 
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portions to ignore and which to select.  (App. Br. 20).  We see nothing 

improper with the Examiner’s rejection.  The Examiner has set forth an 

objective rationale as to why one of ordinary skill in the art would apply the 

coatings of Wynns to the substrates of Edwards.  Further, the Examiner does 

not ignore the Edward’s teaching of silica coatings, but in fact considers this 

teaching as a showing that silicon-containing coatings are useful on gas 

turbine engine components as both the silica and silicon coatings provide a 

coke inhibiting function.  (Ans. 27; FF 20 and 21). 

Regarding claim 20, Appellants also argue that the prior art fails to 

teach that no other elements having a substantial effect on the properties of 

the material are present as required by the “consisting essentially of” 

language.  (App. Br. 21).  We agree with the Examiner that Appellants have 

not shown that the presence of the additional metals would materially affect 

the basic and novel characteristics of the invention disclosed in the 

Specification for the same reasons as discussed above.  See De Lajarte, 337 

F.2d at 874.  Thus, Appellants’ argument is not persuasive. 

Appellants also contend that “the component is a cast-and-worked [or 

mechanically worked] structure, stress state, and microstructure,” is a 

recitation of physical structure not conveyed by the prior art.  (App. Br. 22 

and 23).  We agree with the Examiner that Appellants have not demonstrated 

that the present claim limitations distinguish the components of Wynns in 

view of Edwards, Blankenship, and Raymond.  Also, both Blankenship and 

Raymond disclose forged articles having a nickel superalloy substrate 

having a stress state or retained strain energy and microstructure.  (FF 22, 

23, and 26).  Therefore, Appellants’ argument is not persuasive. 
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Regarding claim 30, Appellants argue that the references do not 

disclose a protective layer of “substantially pure silicon” at the surface of the 

component.  (App. Br. 24).  We agree with Appellants that Wynns fails to 

disclose the limitation “substantially pure silicon.”  The highest weight 

percentages that Wynns teaches are around 4 % silicon at the surface of the 

component.  (FF 17).  Wynns does not characterize the surface of the 

component as “silicon rich.”  Therefore, the Examiner’s decision to reject 

claim 30 is reversed. 

Regarding claim 32, Appellants’ argument that the references fail to 

disclose a gradient composition as claimed is persuasive.  (App. Br. 21-27).  

Although the Examiner found that it would be expected that diffusion would 

be in the form of a gradient (Ans. 10 and 11), the results disclosed in Wynns 

do not show the formation of a gradient, where the greatest percentage of 

silicon is at the surface and a reduced percentage of silicon with increasing 

distance into the component from the surface of the component.  In all cases, 

the diffusion coatings of Wynns do not follow the recitation that there is a 

reduced percentage of silicon with increasing distance into the component, 

but show areas of increased silicon content as compared to the surface of the 

component.  (FF 18 and 19).  Therefore, the Examiner’s decision rejecting 

claims 32-38 is reversed. 

 

Rejection of claims 18-20, 22, 23, 25-28, and 30-38 as being 
unpatentable over Wachtell in view of Blankenship and/or 
Raymond 
 
The Examiner found that Wachtell teaches diffusion of a silicon 

coating into the surface region of non-ferrous metals used in components of 
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jet and rocket engines.  (Ans. 15 and 16).  The Examiner found that Wachtell 

does not specifically teach a component of a gas turbine engine or a nickel 

superalloy substrate having the compositional percentages as claimed.  (Ans. 

16).  The Examiner determined that in light of Blankenship and Raymond, it 

would have been obvious to use the non-ferrous superalloys disclosed 

therein as substrates for the coatings disclosed in Wachtell.  (Ans. 16-19). 

Appellants argue that Wachtell is not applicable to nickel-base 

superalloys, but only to the alloys specifically disclosed therein.  (App. Br. 

27, Reply Br. 3).  Appellants also argue that there is no reasonable 

expectation that the coatings of Wachtell would be successfully used in gas 

turbine components.  (App. Br. 28).   

We are unpersuaded by Appellants’ arguments.  Appellants’ argument 

that Wachtell does not relate to nickel-base alloys does not account for the 

teachings of Wachtell as a whole.  Wachtell is directed to non-ferrous alloys.  

(FF 30).  The nickel-base superalloys of Raymond and Blankenship do not 

require the presence of iron.  (FF 25 and 29).  Thus, as found by the 

Examiner, the coatings of Wachtell are applicable to the nickel-base 

superalloys disclosed in Raymond and/or Blankenship.  (Ans. 30 and 31).  

As Wachtell, Raymond, and Blankenship are all related to jet engines (FF 

24, 28, and 30), Wachtell provides a reason for using diffusion coatings in 

order to prevent oxidation as well as a reasonable expectation of success.  

(Ans. 32; FF 31). 

Appellants contend that Wachtell requires non-ferrous substrates that 

undergo an irreversible crystallographic change when heated above a certain 

temperature.  (App. Br. 28).  Appellants argue that the presently claimed 

nickel-base superalloys do not have this characteristic, and thus Wachtell 
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teaches away from nickel-base superalloys.  (App. Br. 28).  We are not 

persuaded.  Wachtell states that the alloys have a strong tendency to oxidize 

in the absence of a protective coating and that “some or all” non-ferrous 

metals have a recrystallization temperature.  (FF 31 and 32).  Thus, although 

Wachtell’s claims require an inherent recrystallization temperature, the 

broad disclosure of Wachtell does not.  (FF 32).  In addition, Appellants 

have not presented any evidence that the nickel superalloys as presently 

claimed do not undergo the aforementioned recrystallization.  Indeed, 

Blankenship expressly teaches that nickel base superalloys do undergo 

recrystallization.  (FF 27).   

Regarding claim 20, we find Appellants’ argument that there is no 

teaching in Wachtell or the secondary references that the protective layer 

“consists essentially of” a mixture of silicon and elements from the substrate 

composition interdiffused with silicon unpersuasive.  Appellants have not 

provided any argument that the protective layer of Wachtell contains 

additional components beyond the claimed protective layer or any evidence 

that such additional components would materially affect the basic and novel 

characteristics of the invention disclosed in the Specification.  See De 

Lajarte, 337 F.2d at 874. 

Regarding claims 23 and 26, Appellants further argue that Wachtell 

does not teach that the component has a cast-and-worked or mechanically 

worked structure, stress state, and microstructure.”  (App. Br. 30 and 31).  

Appellants argue that Wachtell’s high processing temperatures will destroy 

this structure.  (App. Br. 31 and 32).  Appellants contend that Wachtell does 

not teach that the protective layer comprises a mixture of silicon and 

elements from the substrate composition interdiffused with silicon.  (App. 
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Br. 32).  However, Appellants have not shown that there is a physical 

difference between the products produced by coating the articles of 

Blankenship and/or Raymond.  Appellants reference the Specification and 

argue that Wachtell cannot meet the aforementioned claim limitations 

because the high processing temperatures will destroy the claimed structure 

of the articles.  (App. Br. 32).  However, the Specification only states that at 

temperatures greater than 1500ºF, the mechanical performance under service 

conditions “will be adversely affected.”  (FF 5).  There is no disclosure that 

the claimed structure will be destroyed and Appellants have provided no 

other evidence to support this argument.  Thus, we are not persuaded that the 

physical structures of Blankenship’s and/or Raymond’s gas turbine 

components are any different than the claimed components. 

Regarding claim 25, Appellants also contend that Wachtell’s 

disclosure of jet and rocket engines is too general to apply to “turbine disk, 

seal, or compressor components.”  (App. Br. 30 and 31).  Appellants argue 

that Wachtell fails to teach the limitations of claims 30 and 32.  (App. Br. 

29-34).  Appellants’ argument does not address the rejection as a whole.  

Specifically, the Examiner found that both Blankenship and Raymond teach 

turbine disks as components for gas turbine engines.  (Ans. 16 and 17; FF 24 

and 28).  Wachtell, Blankenship, and Raymond all relate to engine 

components.  (FF 24, 28, and 30).  There is no evidence on the record that 

the coatings of Wachtell would be unsuitable for the engine components of 

Blankenship or Raymond.  Therefore, we are not persuaded by Appellants’ 

argument. 

Regarding claims 30 and 32, Appellants fail to present any evidence 

to rebut the Examiner’s finding that the method employed by Wachtell 
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would inherently give rise to the claimed gradient and silicon content 

because of its similarity to Appellants’ method.  Specifically, Wachtell 

teaches a halide activator, silicon, and alumina in similar percentages used 

by Appellants.  (FF 7 and 33).  In addition, Wachtell teaches that the 

thickness of the coating is a function of both time and temperature.  (FF 34).  

Thus, we agree with the Examiner, that one of ordinary skill in the art would 

have expected a gradient to form as claimed, and that “substantially pure” 

silicon would be present at the surface of the component.  (Ans. 16). 

Therefore, Appellants' arguments are not persuasive. 

 

CONCLUSION 

In light of the above discussion, Appellants failed to demonstrate that 

the Examiner erred in rejecting claims 18, 20, 22, 23, 26, 28, 30-32, 34-36, 

and 38 under 35 U.S.C. § 102(b) as being anticipated by Meelu (770) and 

claims 18, 20, 22, 23, 25, 26, 28, 30, and 31 as being anticipated by Meelu 

(758).  Appellants failed to demonstrate that the Examiner erred in rejecting 

claims 19, 27, and 33 under 35 U.S.C. § 103(a) as being unpatentable over 

Meelu (770) in view of Blankenship and/or Raymond, claims 25 and 37 as 

being unpatentable over Meelu (770) in view of Blankenship and/or 

Raymond and/or Meelu (758), claims 18-20, 22, 23, and 25-28 as being 

unpatentable over Wynns in view of Edwards and further in view of 

Blankenship and/or Raymond, and claims 18-20, 22, 23, 25-28, and 30-38 as 

being unpatentable over Wachtell in view of Blankenship and/or Raymond. 

Appellants have demonstrated that the Examiner reversibly erred in 

rejecting claims 30-38 under 35 U.S.C. § 103(a) as being unpatentable over 
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Wynns in view of Edwards and further in view of Blankenship and/or 

Raymond. 

 
ORDER 

 The Examiner’s decision rejecting claims 18-20, 22, 23, 25-28, and 

30-38 is affirmed. 

 No time period for taking any subsequent action in connection with 

this appeal may be extended under 37 CFR §1.136(a)(1)(iv). 

AFFIRMED 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
cam 
 
 
 
MCNEES, WALLACE & NURICK, LLC 
100 PINE STREET 
P O BOX 1166 
HARRISBURG, PA   17108-1166 
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