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BREAKING ARO'S COMMANDMENT

invention. It then proceeds to outline a framework for determining
when to consider the heart of the invention.

B. A Rule Outlawing Heart

Even without a detailed examination of Aro's impact on patent
law, there is something intuitively strange about the rule. This is
not a situation where a rule incidentally causes the judges to
overlook a basic principle in favor of bright line rule. Rather, Aro
expressly instructs courts and juries to continually ignore the
fundamental nature of what a patentee invented. However, when
courts pretend that there is no heart of the invention, some results
will inevitably be incorrect, and in many cases, absurd.

This issue is representative of a larger class of problems.
Courts often focus on formalistic rules that ignore the central goals
of the patent system. Rules certainly have their benefits. They
provide objective guidelines for judges and juries to follow.54
However, those rules should not be followed blindly at the expense
of overlooking basic principles.

Jeanne Fromer, Dan Burk and Mark Lemley address a very
similar problem in two recent articles.55 Patent law defines "what
the patentee owns not by what. .. [the patent describes in the
specification], but by what [it] claims."56 Thus, patent claims have
been compared to "the 'metes and bounds' of a real property deed,
defining the outer boundaries of a 'property' right conferred on the
patentee."57  Fromer, Burk and Lemley argue that this system of
peripheral claiming frequently overlooks the fundamental nature of
the invention.58

5 See Aro Mfg. Co. v. Convertible Top Replacement Co., 365 U.S. 336, 345 (1961).
54 See John R. Thomas, Formalism at the Federal Circuit, 52 AM. U. L. REv. 771, 774
(2003) ("Advocates of formally realized rules argue that they reduce judicial discretion,
lead to more certain outcomes and provide private actors with the certainty necessary to
order their affairs in an efficient fashion.").
5 See Burk & Lemley, supra note 20; Jeanne C. Fromer, Claiming Intellectual
Property, 76 U. CHi. L. REv. 719 (2009).
56 Burk & Lemley, supra note 20, at 1744.
s7 Id. (footnotes omitted). This is called peripheral claiming. Fromer, supra note 55, at
726.
58 See Burk & Lemley, supra note 20, at 1745-46; Fromer, supra note 55, at 757-58.
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As a remedy, they propose incorporating central claiming
features into the current system.59 Under a central claiming
approach, the patentee describes the central or prototypical
embodiments with the understanding that the patent will cover a
broader set of similar embodiments. 60  According to Burk and
Lemley, central claiming "puts the focus on what the patentee
actually invented rather than on what patent lawyers later (often
much later) drafted as claims to cover the ground in that
invention." 61  Similarly, Fromer argues that central claiming or
claiming by exemplar would serve to provide the public with better
notice about what the patent covers and make it easier for the
United States Patent and Trademark Office to determine whether
an application is patentable. 62 Burk and Lemley recognize that a
complete shift to central claiming may not be realistic.63 Instead,
they suggest an intermediate proposal of limiting claim
construction "to terms that are (1) technical and (2) the point of
novelty."6

Fromer, Burk and Lemley made their recommendations
because the current system of peripheral claiming often leads
judges and juries unintentionally to ignore the actual invention and
instead focus on claims drafted by attorneys. 65  Since claims are

s9 See Burk & Lemley, supra note 20, at 1746-47; Fromer, supra note 55, at 772.
60 See Burk & Lemley, supra note 20, at 1746 ("Under a central-claiming approach,
the patentee does not delineate the outer reach of what it claims. Rather, the patentee
discloses the central features of the invention-what distinguishes it from the prior art-
and the courts determine how much protection the patent is entitled to by looking at the
prior art that cabins the invention, how important the patentee's invention was, and how
different the accused device is." (footnotes omitted)); Fromer, supra note 55, at 727
(stating that in central claiming, "the rightsholder describes the central, or prototypical,
set members, but the right tends to cover a broader, similar set of items").
61 Burk & Lemley, supra note 20, at 1787.
62 See Fromer, supra note 55, at 775-77.
63 See Burk & Lemley, supra note 20, at 1795.
6 Id. at 1798. Burk and Lemley state that current claim construction disputes often
have nothing to do with the heart of the invention. See id. Instead, they state that these
disputes focus on drafting errors to limit the patent "in ways the inventor did not intend or
on a deliberate ambiguity to broaden the patent to cover things the patentee did not
invent." Id. (footnote omitted).
65 Fromer, supra note 55, at 776 (describing how central claiming provides a
"narrower and more concrete [description] covering the heart of the invention rather than
every esoteric variation").
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only imperfect written proxies for the invention, they should not be
treated as if they absolutely define it.66

This Article does not examine central claiming, but tries to
achieve some of the same goals advanced by its proponents.
Courts and juries should not be told that they must always give
equal weight to each limitation of a claim. Like peripheral
claiming, this rule diverts attention to the outer bounds of the
invention, not the heart. Under the right circumstances, courts
should reject Aro's commandment and focus attention on what the
patentees actually invented. That is fundamentally what Fromer,
Burk and Lemley are trying to do, albeit in a different context.
Indeed, it is very odd that patent law has even arrived at this point.
It seems self evident that some doctrines in patent law need to
examine the heart of the invention. To understand why patent law
has arrived at this anomalous point, this Article goes back half a
century to Aro.

II. THE FOUNDATION, ARO

A. Rejecting the Heart

Although there is certainly relevant older precedent,67 modem
cases cite to Aro Manufacturing Co. v. Convertible Top
Replacement Co. for the proposition that there is no "heart of the
invention" in combination patents and thus courts should not rely
on such a construct in making decisions.68 In Aro, the Supreme
Court rejected the idea that replacing an "essential" or
"distinguishing" part of a patented combination constitutes an

69impermissible infringing reconstruction. Under the doctrine of
repair and reconstruction, a patentee cannot prevent a purchaser of

66 Burk & Lemley, supra note 20, at 1794 ("The problem is ... the pretense that the
language on which the interpretation is based can or does concretely define the outer
boundary of the patent holder's rights. This is essentially an impossibility because
patents describe not a physical entity, but a set of legal entitlements.").
67 In Aro, the Justices analyzed the historical roots of the doctrine of repair and
reconstruction in arriving at their different opinions. See, e.g., Janis, supra note 21, at
431-43 (discussing the pre-Aro case law on repair and reconstruction).
68 See supra Part I.A.
69 Aro Mfg. Co. v. Convertible Top Replacement Co., 365 U.S. 336, 344 (1961).
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a patented article from repairing that article. 70 That is part of the
bundle of rights that comes with purchasing the patented article.
However, when the repair becomes so substantial that it is
considered a reconstruction, there is a patent infringement.7 In
Aro, the issue was how to distinguish between a permissible repair
and an impermissible reconstruction. 72

The plaintiff, Convertible Top Replacement Co., had the rights
to a patent for automobile convertible tops. 73 The patent covered
the combination of "a flexible top fabric, supporting structures, and
a mechanism for sealing the fabric against the side of an
automobile body in order to keep out the rain."74  As might be
expected, the fabric has a much shorter life than the other
components. The defendant, Aro Manufacturing Co.,
manufactured and sold "replacement fabrics designed to fit the
models of convertibles equipped with tops embodying the
combination covered by the patent."7 5

The automobile owners were authorized to use their
convertible tops by virtue of a license that the automobile
manufacturer took from the patentee.76 Under the patentee's
theory, the automobile owners exceeded the scope of their license
when they replaced the fabric in the convertible tops.7 7

Accordingly, the patentee sued Aro for contributory infringement
under 35 U.S.C. § 271(c). 78 After trial, the jury returned a verdict
in favor of patentee and Aro appealed.79

70 See id. at 342-43.
71 See id. at 346.
72 See id. at 342.
73 Convertible Folding Top with Automatic Seal at Rear Quarter, U.S. Patent No.
2,569,724 (filed Aug. 12, 1949) (issued Oct. 2, 1951).
74 Aro, 365 U.S. at 337.
" Id. at 338.
76 In a subsequent decision, the Supreme Court addressed the liability of the defendant
for replacement tops that were used in automobiles that were not licensed to the patent.
Aro Mfg. Co. v. Convertible Top Replacement Co. (Aro 1l), 377 U.S. 476, 478-81
(1964).
n Aro, 365 U.S. at 337-38; Aro II, 377 U.S. at 483.
7 Aro, 365 U.S. at 337-38.
7 Aro Mfg. Co. v. Convertible Top Replacement Co., 270 F.2d 200, 201 (1st Cir.
1959), rev'd, 365 U.S. 336 (1961).
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The First Circuit Court of Appeals affirmed the jury's verdict.so
The decision framed the basic question as whether Aro was
"merely ... making a permissible replacement of a part which
expectedly became worn out or defective sooner than other parts of
the patented combination81 or whether such replacement
constituted a "forbidden reconstruction of the combination."82 The
court noted that, "[e]ach case must be decided on its own facts,
pretty much as an individual instance." 83

The court then found that Aro was impermissibly
reconstructing the patented combination by examining two
factors. 84 First, the court looked at the nature of the component
being replaced and concluded that "the fabric portion of the top
[was] not a minor or relatively inexpensive component of the
patented combination."85 Second, the court examined the expected
life of the same component and concluded that "the life of the
fabric is not so short, nor is the fabric so cheap, that we can safely
assume that an owner would rationally believe that in replacing it
he was making only a minor repair to his top structure."8 Relying
on these factors, the court concluded "that the defendants were not
making permissible repairs to, but were substantially
reconstructing, the convertible top combination."87 This decision
was in turn appealed to the Supreme Court.88

In an opinion authored by Justice Whittaker, the Supreme
Court reversed the First Circuit Court of Appeals and found that
Aro's actions constituted a permissible repair.89 More importantly,
the Court specifically rejected analysis that relied on the
"essential" or "distinguishing" part of the patented combination by
stating:

s0 Id. at 206.
81 Id. at 202.
81 Id. at 205.
83 Id.
84 id.
85 id.
86 Id.
87 id.
88 Aro Mfg. Co. v. Convertible Top Replacement Co., 365 U.S. 336, 338 (1961).
89 Id. at 346.
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The basic fallacy . . . is that it requires the ascribing
to one element of the patented combination the
status of patented invention in itself. Yet this Court
has made it clear in the two Mercoid cases that
there is no legally recognizable or protected
"essential" element, "gist" or "heart" of the
invention in a combination patent.90

It is this oft quoted passage (in italics) that has become a
foundation of modem patent law. Numerous decisions cite to this
passage when rejecting attempts to focus on only part of a claim.91
It is as if Aro carved a commandment in stone: thou shall not look
at the heart of the invention in patent law.

The Supreme Court went on to discuss what factors could be
properly considered by defining the difference between repair and
reconstruction. With respect to repair, the Court proclaimed: "We
hold that maintenance of the 'use of the whole' of the patented
combination through replacement of a spent, unpatented element
does not constitute reconstruction."92

With respect to reconstruction, the Court stated,
"reconstruction of a patented entity, comprised of unpatented
elements, is limited to such a true reconstruction of the entity as to
'in fact make a new article."' 93

Aro was far from unanimous. Justice Brennan agreed with the
result (that there was a repair), but disagreed with the majority's
test.94 He argued that the test described "too narrow a standard of
what constitutes impermissible 'reconstruction"' and that "there
are circumstances in which the replacement of a single unpatented
component of a patented combination short of a second creation of
the patented entity may constitute 'reconstruction."' 95 He went on

90 Id. at 344-45 (emphasis added); see also id. at 344 ("For if anything is settled in the
patent law, it is that the combination patent covers only the totality of the elements in the
claim and that no element, separately viewed, is within the grant.").
91 See supra notes 21-36 and accompanying text.
92 Aro, 365 U.S. at 346.
93 Id. (quoting United States v. Aluminum Co. of Am., 148 F.2d 416, 425 (2d Cir.
1945)).
9 Id. at 362 (Brennan, J., concurring in result).
95 Id.
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to argue that under precedent, "there is no single test to which all
must yield; rather the determination is to be based upon the
consideration of a number of factors." 96  Justice Brennan then
described those factors:

Appropriately to be considered are the life of the
part replaced in relation to the useful life of the
whole combination, the importance of the replaced
element to the inventive concept, the cost of the
component relative to the cost of the combination,
the common sense understanding and intention of
the patent owner and the buyer of the combination
as to its perishable components, whether the
purchased component replaces a worn-out part or is
brought for some other purpose, and other pertinent
factors.97

The second factor, "the importance of the replaced element to
the inventive concept," is simply another way of determining its
connection to the heart of the invention.98

The dissent, authored by Justice Harlan and joined by Justices
Frankfurter and Stewart, agreed with Justice Brennan's multi-
factor approach, but disagreed with his ultimate conclusion. 99

96 Id. at 363.
9 Id. at 363-64 (footnotes omitted). For the purposes of this Article, only one
footnote in Justice Brennan's concurrence is important. Footnote 3 of Justice Brennan's
concurrence listed the historical precedent that showed that the heart of the invention was
considered when determining whether a repair or reconstruction had taken place. See id.
at 364 n.3 (citing Leeds & Catlin Co. v. Victor Talking Mach. Co., 213 U.S. 325 (1909);
Morrin v. Robert White Eng'g Works, 143 F. 519 (2d Cir. 1905); Davis Elec. Works v.
Edison Elec. Light Co., 60 F. 276, 279-80 (1st Cir. 1894) ("[Iln certain stages of use the
essence of a device, though in appearance only a small portion of it, may be lost, and its
renewal amount to reconstruction.")).
98 See id. at 360 (Black, J., concurring) ("A fundamental error underlying the
misleading standards suggested by my Brothers HARLAN and BRENNAN is the notion
that in a case of this kind a court is obliged to search for the alleged 'heart' or 'core' of
the combination patent.").
9 Like Justice Brennan, Justice Harlan argued that "there is no single yardstick for
determining whether particular substitutions of new for original unpatented parts of a
patented combination amount to permissible repair or forbidden reconstruction." Id. at
371 (Harlan, J., dissenting). Harlan's dissent went on to criticize the Court's
reconstruction test. Id. at 376 ("[N]one of the past cases in this Court or in the lower
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Justice Harlan argued that the lower courts applied the correct
standards and the Supreme Court should defer to the lower courts'
findings.'00 Thus, four Justices thought that the heart of the
invention should be considered as one factor in a multi-factor
standard.

Justice Black agreed with the majority decision, yet he wrote a
separate concurrence particularly critical of Justices Brennan's and
Harlan's opinions.101 The concurrence characterized the multi-
factor approach as a "Pandora's flock of insignificant
standards," 102 and went on to suggest that the test had "ambiguous
evidentiary standards" and would lead to "mischievous results."l 03

Justice Black was particularly critical of examining the "alleged
'heart' or 'core' of a combination patent." 104 He reasoned that "[a]
patented combination is no more than that, a novel relationship
brought to bear on what presumably are familiar elements already
in the public domain. Such familiar elements are not removed
from the public domain merely because of their use, however
crucial, in the novel combination." 0 5

In the end, six justices found that the defendant had
permissibly repaired the convertible top. However, only five
justices agreed on the standard announced by the majority-a
standard that rejected the heart of the invention analysis. Four
justices, including Justice Brennan, disagreed with the majority's
test and favored a multi-factored approach that looked at, inter alia,
the importance of the replaced element to the inventive concept.

federal courts remotely suggest that 'reconstruction' can be found only in a situation
where the patented combination has been rebuilt de novo from the ground up.").
1o Id. at 379 ("For reasons larger than this particular litigation I cannot agree that it is
either necessary or appropriate for us to substitute our particular judgment on this
particular application of correct standards to the facts.").
101 Id. at 346 (Black, J., concurring).
102 id. at 355.
103 Id. at 357; see also Janis, supra note 21, at 444 (relying on Wilson v. Simpson, 50
U.S. 109 (1850), to argue that the "[Aro] Court's opinion repudiated the multifactor
approach to repair-reconstruction, asserting inaccurately that such an approach had
appeared only in lower court opinions" (emphasis added)).
'0 Aro, 365 U.S. at 361 (Black, J., concurring).
105 Id.
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To this day, the 5-4 Aro decision serves as the basis for the
proposition that there is no "heart of the invention" in combination
patents. Now that the Quanta decision has recently focused on the
essential elements of an invention in the context of patent
exhaustion,106 this Article argues that it is time to revisit Aro. In
Part II.B and C infra, this Article explains why Aro's analysis
suffers from a number of deficiencies. First and foremost, the
standard leads to results that are difficult to apply and inconsistent
with notions of justice. Second, the Aro decision incorrectly relied
on principles from the two Mercoid decisions. In enacting §
271(c), Congress explicitly rejected the results of these two
decisions and, implicitly, their principles.

B. Problems with Aro's Standard

The Aro standard suffers from two analytical problems. First,
the test is simply unhelpful. Second, the test leads to results that
are inconsistent with commonsense notions of what repair and
reconstruction are. These problems can be seen by examining the
two end points found in Aro. At one end, a reconstruction "is
limited to such a true reconstruction of the entity as to 'in fact
make a new article."' 0 7 The test is tautological and simply re-
characterizes the term using words that sound just like the original
term. Federal Circuit Judge Gajarsa characterized the test as "we
know a reconstruction when we see it."'0 8 It sheds no new light on
what a reconstruction is.109

106 Quanta Computer, Inc. v. LG Elecs., Inc., 128 S. Ct. 2109, 2113 (2008).
107 Aro Mfg. Co. v. Convertible Top Replacement Co., 365 U.S. 336, 346 (1961)
(quoting United States v. Aluminum Co. of Am., 148 F.2d 416, 425 (2d Cir. 1945)).
108 Arthur J. Gajarsa, Evelyn Mary Aswad & Joseph S. Cianfrani, How Much Fuel to
Add to the Fire of Genius? Some Questions About the Repair/Reconstruction Distinction
in Patent Law, 48 AM. U. L. REv. 1205, 1222 (1999); see also FMC Corp. v. Up-Right
Inc., 21 F.3d 1073, 1078 (Fed. Cir. 1994) (declining to state a bright line test where the
plaintiff complained that the entire standard was too "amorphous" and asked the Federal
Circuit to "state the standard more clearly in a way that can be understood and applied
both by patent owners and potential infringers").
109 See Janis, supra note 21, at 446 (stating that this passage "is nothing but a
restatement of the exhaustion principle unaccompanied by any thoughtful analysis as to
whether exhaustion is an appropriate organizing principle for repair-reconstruction").
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At the other end of the spectrum, Aro says that "replacement of
a spent unpatented element" is a repair. 0 That may help classify
some simple cases. However, it does not help resolve the more
difficult cases that reside in the middle. If a claim is made of
components A though H, would someone replacing components A
through G be found to be repairing the item? What if they replaced
all the components over time?

This issue was explored by the Federal Circuit in FMC Corp. v.
Up-Right Inc."' The plaintiff argued that "when the replacement
parts added over time dominate the original parts, reconstruction
has occurred."ll 2  The Federal Circuit carefully avoided
commenting on the correctness of plaintiffs theory. However, the
decision stated that even under this theory, the plaintiff would have
lost because it "had failed to establish that a majority of the parts
of the patented combination had been replaced in any particular
[product]."ll 3 Thus, the Court in FMC did not reject the possibility
that the replacing of parts may be so extensive as to constitute an
impermissible reconstruction." 4

However, a subsequent Federal Circuit decision stated that the
theory was not viable. In Husky Injection Molding Systems, Ltd. v.
R & D Tool & Engineering Co.," 5 the court said that "[e]ven if the
owner sequentially replaces all of the worn-out parts of a patented
combination, this sequential replacement does not constitute
reconstruction." 1 l6 This conclusion was dicta, but it shows how
narrowly one Federal Circuit panel interpreted the reconstruction
standard. Indeed, this is the kind of narrow interpretation of

110 Aro Mfg. Co. v. Convertible Top Replacement Co., 365 U.S. 336, 346 (1961).
.. 21 F.3d 1073 (Fed. Cir. 1994).
112 Id. at 1078.
113 Id. ("The district court found this to be the case regardless of whether one counted
the number of parts in the grape harvester having corresponding elements in the claimed
combination without assigning to them any relative values, economic or otherwise, or
whether one attempted to assign such values.").
114 See id. at 1077 ("This case therefore does not present us with the more difficult issue
of how much repair to a grape harvester made altogether at any single point in time
would have risen to the level of reconstruction of a 'spent' grape harvester.").
"1 291 F.3d 780 (Fed. Cir. 2002).
11 Id. at 786 (citing Surfco Haw. v. Fin Control Sys. Pty, Ltd., 264 F.3d 1062, 1065
(Fed. Cir. 2001); FMC, 21 F.3d at 1077).
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reconstruction that concerned Justices Brennan and Harlan." 7 Of
course, the next question is how close in time can all the parts be
replaced: a year, a month, a day? More importantly, why should
the span of time over which all the parts are replaced distinguish a
permissible repair from an impermissible reconstruction?

Other portions of Husky go on to suggest some bizarre
inconsistencies. While acknowledging that Aro rejected the heart
of the invention analysis, the Federal Circuit suggested that "there
may be some concept of proportionality inherent in the distinction
between repair and reconstruction."" 8  In particular, the court
suggested that if a patent covered an automobile, "few would argue
that the retention of the spark plugs and the replacement of the
remainder of the car at a single stroke was permissible activity akin
to repair."11 9 Thus, while Husky says that replacing all of the parts
of a patented combination over time is merely a repair, it also
suggests that if sufficient components are replaced at the same
time, reconstruction has taken place. Adding uncertainty to
confusion, the court gave no guidance on how to determine when
that reconstruction threshold has been reached.

The two results of the Husky analysis are not reconcilable. But
that is not the Federal Circuit's fault. The conflicting results
simply reflect the inherent tension between Aro's standard and
commonsense. On the one hand, the Supreme Court has held that
replacement of a spent part of a combination patent, which is not
separately patented, is not an impermissible reconstruction no
matter how essential it may be to the patented combination and no
matter how costly or difficult replacement may be.' 20 On the other
hand, the Federal Circuit correctly noted that no one would
seriously argue that Husky's automobile example was a mere

117 See supra text accompanying note 95 (regarding Justice Brennan's view); see also
Aro Mfg. Co. v. Convertible Top Replacement Co., 365 U.S. 336, 346 (1961) (Harlan, J.,
dissenting) (characterizing the majority's concept of what constitutes reconstruction as
"narrow").
"' Husky, 291 F.3d at 786-87; see also Canon, Inc. v. GCC Int'l Ltd., 263 F. App'x 57,
61 (Fed. Cir. 2008) (stating that the concept of proportionality is pertinent to determining
whether a refurbishment is considered a repair or a reconstruction; the same is true for the
case of replaceable parts, but less so).
19 Husky, 291 F.3d at 786.
120 Aro, 365 U.S. at 346.
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repair.121 But that example uses the heart of the invention test,
albeit without calling it such. Instead of identifying the essential
elements of the invention and suggesting that replacing those
elements constitutes reconstruction, the Federal Circuit used the
automobile example to identify the insignificant part of the
invention and suggest that if only that part is retained, there is a
reconstruction.122 Both Husky and FMC demonstrate how difficult
it is to apply Aro's standard in a manner that comports with
commonsense notions of what repair and reconstruction are.

Those decisions are not alone. Earlier, Judge Gajarsa asked if
another Federal Circuit decision, Aktiebolag v. E.J. Co.'23

"implicitly resurrect[ed] the 'heart of the invention' test that was
rejected by Aro [1]?"124 He also noted that yet another decision,
Lummus Industries, Inc. v. D.M. & E. Corp.,125 approved jury
instructions that "seem[ed] to direct the jury to focus on a 'heart of
the invention' test.. .. contrary to the mandate in Aro [1]."l 26

Another example illustrates why considering the heart of the
invention would help draw a more sensible line between repair and
reconstruction. Consider a patent that claims a computer with a
microprocessor, a memory, and a bus.' 27 Of course, computers
with these elements are well known in the prior art. In this case,
the microprocessor contains additional limitations that distinguish
the claimed invention from the prior art. Specifically, the
microprocessor ensures that the most current data is retrieved from
main memory by monitoring data requests and updating main
memory when stale data is requested. Common sense would
suggest that the additional microprocessor limitations are the
essential features of invention.

Now assume that the technology is accepted by the market
place, and that the patent holder licenses the patent to personal
computer manufacturers. A refurbishing company comes along

121 Husky, 291 F.3d at 786.
122 id.
123 121 F.3d 669 (Fed. Cir. 1997).
124 See Gajarsa et al., supra note 108, at 1217.
125 862 F.2d 267 (Fed. Cir. 1988).
126 See Gajarsa et al., supra note 108, at 1221.
127 See Quanta Computer, Inc. v. LG Elecs., Inc., 128 S. Ct. 2109, 2113 (2008).
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and takes personal computers (that are licensed) and replaces the
old microprocessors with new faster microprocessors that also
update memory in the manner claimed by the patent. Since the
refurbishing company simply replaced a component, an activity
that Aro specifically labeled a repair,128 the company has not
infringed the patent.129 Yet the only contribution the patent added
to the prior art were limitations found in the microprocessor. This
is precisely the kind of activity that should be considered an
infringing reconstruction. If it were otherwise, a resourceful
company could take old IBM personal computer frames from the
scrapheap, place new hardware (motherboards, memory buses,
etc.) into the frames and automatically receive licenses to the same
personal computer patents that IBM has licensed.130

In contrast, assume that the refurbishing company only
replaces the memory with faster memory that can store more
information. In this case, it seems entirely appropriate that the law
calls this activity a repair and that the patent holder receive
nothing. Although memory was a component of the patented
invention, it certainly was not an essential element of the
invention. The critical distinction between these examples is how
essential the replaced component is to the invention. Does the
replaced component go to the heart of the invention or not? Aro
forbids this kind of analysis.131

C. The Shaky Precedent Underlying Aro

Not only does the standard in Aro lead to unjust results, it is
also based on shaky precedent. The Supreme Court explicitly
relied on the two Mercoid decisions to prove that there is no

128 See Aro Mfg. Co. v. Convertible Top Replacement Co., 365 U.S. 336, 346 (1961).
129 See id.
130 Take the analysis one step further. Imagine if the same company were to combine
old stock parts from various competing computer manufacturers while filling the key
parts with the latest technology. Would the computers have patents rights from all these
competitors? Surely, this is an absurd result.
131 Gajarsa et al., supra note 108, at 1210 (explaining that the Supreme Court "rejected
the 'heart of the invention' test, which analyzes whether the most essential element is
being replaced").

2010] 1209



FORDHAMINTELL. PROP. MEDIA & ENT L.J [Vol. 20:1183

legally recognizable or protectable heart of the invention.' 32

However, the Patent Act of 1952 superseded the results of the
Mercoid decisions' 33 and thus implicitly rejected the reasoning that
Aro used.

In the Mercoid cases, the patent holder argued that the
defendant was liable for contributory infringement because it made
and sold an unpatented component (stoker switches) used in the
patented invention (a home heating system).134  The defendant
argued that the patent holders had committed patent misuse by
attempting to control an unpatented component.' 35 In analyzing
the issues, the Supreme Court explained that:

The fact that an unpatented part of a combination
patent may distinguish the invention does not draw
to it the privileges of a patent. That may be done
only in the manner provided by law. However
worthy it may be, however essential to the patent,
an unpatented part of a combination patent is no
more entitled to monopolistic protection than any
other unpatented device.136

The Supreme Court held that the patent holder had committed
patent misuse even though the court of appeals found that there
was no other use for the unpatented component.137 As a result, the
patent holder could not pursue a theory of contributory
infringement. 38 Although the Mercoid decisions did not formally
reject the doctrine of contributory infringement, the Supreme Court
acknowledged that it was limiting the doctrine "substantially."' 39

132 See Aro, 365 U.S. at 344-45; id. at 361 n.13 (Black, J., concurring) (relying on
Mercoid 1).
133 See Nard, supra note 6, at 72 n. 105.
134 Mercoid Corp. v. Mid-Continent Inv. (Mercoid l), 320 U.S. 661, 662-63 (1944).
135 See id. at 666-67.
136 Mercoid Corp. v. Minneapolis-Honeywell Regulator (Mercoid 11), 320 U.S. 680,
684 (1944).
'3 Mercoidl, 320 U.S. at 664.
1' Id. at 668.
1 Id. at 669; see also Charles W. Adams, A Brief History of Indirect Liability for
Patent Infringement, 22 SANTA CLARA COMPUTER & HIGH TECH. L.J. 369, 384 (2006)
("The effect of the Mercoid decisions was to render combination patents, which comprise
nearly all patents, unenforceable whenever it was impractical to bring individual actions
against infiingers who were widely dispersed."); Rich, supra note 38, at 535
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The Mercoid decisions caused considerable consternation in
the patent bar 4 0 and lead to the enactment of 35 U.S.C § 271(c) by
the Patent Act of 1952, setting forth the elements of contributory
infringement. 14 1 A party can be liable for providing an unpatented
component of a combination patent so long as § 271(c)'s
requirements are satisfied.142  The component must constitute a
material part of the invention; the alleged infringer must know that
the component is especially made or adapted for use in an
infringement; and the component cannot be a staple of commerce
with substantial non-infringing uses.14 3  Subsection (d) protects
parties from charges of patent misuse when they pursue a theory of
contributory infringement.'" Thus, to the extent the Mercoid
cases limited the doctrine of contributory infringement, the Patent
Act of 1952 removed those limits.

By supplanting the Mercoid decisions, the Patent Act of 1952
suggests that Congress disagreed with the Supreme Court's
decisions and the underlying analysis in those cases-that there is
no heart of an invention. At least part of the legislative history of §
271 provides additional support for that conclusion. The Senate
Report accompanying the Patent Act of 1952 stated, "'[o]ne who

("[C]ontributory infringement, as a doctrine, was left untouched by the misuse cases.
But its applicability was rendered progressively more difficult by the things the Supreme
Court said in the line of misuse cases that happened to come before it.").
140 See Dawson Chem. Co. v. Rohm & Haas Co., 448 U.S. 176, 199 (1980) ("The
Mercoid decisions left in their wake some consternation among patent lawyers and a
degree of confusion in the lower courts." (footnote omitted)).
141 See id. at 200 (explaining that the Patent Act of 1952 was instituted as corrective
legislation).
142 35 U.S.C. § 271 (2006).
143 See id. § 27 1(c).
'" Id. Section (d) states:

No patent owner otherwise entitled to relief for infringement or
contributory infringement of a patent shall be denied relief or deemed
guilty of misuse or illegal extension of the patent right by reason of
his having done one or more of the following: (1) derived revenue
from acts which if performed by another without his consent would
constitute contributory infringement of the patent; (2) licensed or
authorized another to perform acts which if performed without his
consent would constitute contributory infringement of the patent; (3)
sought to enforce his patent rights against infringement or
contributory infringement ....

Id. § 271(d).
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makes a special device constituting the heart of a patented
machine and supplies it to others with directions (specific or
implied) to complete the machine is obviously appropriating the
benefit of the patented invention."'l45 That statement directly
contradicts the view advanced in the Mercoid cases.14 6

Of course the Supreme Court was aware of the Patent Act of
1952 in Aro. The defendant was being accused of contributory
infringement under 35 U.S.C. § 271(c).14 7  Moreover, Justice
Brennan's concurrence indirectly identified the inconsistency
between the Patent Act of 1952 and Mercoid's rejection of the
"heart of invention":

It is true that some decisions of this Court in patent
misuse cases raised doubt as to the continuing
vitality of this [multi-factor] standard in actions
such as this one for relief from contributory
infringement. But the Congress swept away that
doubt when it gave the standard statutory sanction
in 1952.148

Similarly, Justice Harlan argued that the "opinion of the Court
seems to reconfirm Mercoid to fuller effectiveness than it had even
before the 1952 Act by treating it as if the test of whether there was
contributory infringement at all was to be found in its language." 49

However, both Justice Whittaker's majority opinioniso and Justice
Black's1'5 concurrence failed to address this inconsistency. It

145 Aro Mfg. Co. v. Convertible Top Replacement Co., 365 U.S. 336, 366 n.9 (1961)
(quoting H.R. REP. No. 82-1923, at 9 (1952)).
146 Compare supra text accompanying note 136, with supra text accompanying note
145.
147 Aro, 365 U.S. at 340-41.
148 Id. at 365 (Brennan, J., concurring in result) (footnotes omitted).
149 Id. at 378 n.6 (Harlan, J., dissenting) (emphasis added).
150 The majority opinion mentions that Mercoid II also stood for the proposition that
there can be no contributory infringement without direct infringement and that the Patent
Act of 1952 did not change that part of the law. Id. Those statements are undoubtedly
correct, but say nothing about the "heart of the invention" analysis.

1 Justice Black's concurrence does not reflect an understanding that the Patent Act of
1952 has any direct relationship to the Mercoid decisions. In one part of his opinion, he
argues that discussion of contributory infringement and the Patent Act of 1952 are
"confusing and beside the point." Id. at 347 (Black, J., concurring). In another part, he
cites to Mercoid I to demonstrate that the Supreme Court has "unequivocally" rejected
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could be that the Justices did not fully appreciate the issue. Justice
Brennan's argument was not straightforward, and Justice Harlan's
discussion was relegated to a footnote. Moreover, the "heart of the
invention" analysis was not the primary issue in Aro. It was
simply one factor in the multi-factor approach that Justices
Brennan and Harlan were advocating.152 Alternatively, Aro could
simply illustrate the Supreme Court's continued hostility toward
the doctrine of contributory infringement. 53  Regardless of the
reason, the fact remains that the majority's reliance on the Mercoid
precedent is questionable. Nonetheless, modem cases continue to
cite to the discussion of the "heart of the invention" in Aro as one
of the basic tenets of patent law.154

Instead of relying on the Mercoid decisions and stating that
there is no legally recognizable or protected "essential" element,
"gist" or "heart" of the invention in a combination patent, Aro
should have relied on § 271(c). If it had, the Supreme Court would
have understood that Congress had rejected the view in Mercoid
and recognized that a subset of claim limitations may be
sufficiently important to result in liability under the theory of
contributory infringement. The same should be true for the
doctrine of repair and reconstruction. If a party replaces
component(s) that can properly be considered the heart of a
patented invention, that fact should weigh in favor of finding an
impermissible reconstruction. As Justice Brennan's multi-factor
approach suggests, there may be other factors. However, the heart
of the invention analysis should certainly be an important one.

In sum, Aro's refusal to recognize the "heart of the invention"
was approved by a narrow 5-4 majority. That refusal has made the
test for repair and reconstruction difficult to apply and inconsistent

the notion that the Court should search for the "heart" or "core" of a combination patent.
Id. at 360-61.
152 See supra notes 97-100 and accompanying text.
113 The Supreme Court, 1960 Term, 75 HARv. L. REv. 40, 244 (1961) ("[S]ection 271
has not abated the Court's hostility toward the incidental monopolies of unpatented
elements that combination-patent holders frequently seek.").
154 See, e.g., In re Bilski, 545 F.3d 943, 994 (Fed. Cir. 2008) (en banc), af'd sub nom.
Bilski v. Kappos, 130 S. Ct. 3218 (2010).
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with commonsense notions of what those concepts are.
Moreover, the decision was based on precedent that had already
been overruled by the time Aro was decided. Nonetheless, modem
decisions continue to rely on Aro for the proposition that there is
no "heart of the invention" in combination patents and that courts
should not rely on such a construct in making decisions. The
weakness in the Supreme Court's analysis of both the law and the
policy suggests that the lower courts should not be so quick to give
such uncritical reverence to Aro and automatically apply its
commandment to other patent law doctrines. Indeed, these flaws
suggest that Aro was wrongly decided.156

III. RECONCILING A BROKEN HEART

Although the preceding section was highly critical of Aro, this
Article does not recommend a complete reversal of Aro's
commandment. A rule proclaiming the universal importance of the
heart of the invention would be equally as foolish as the rule
rejecting that consideration. As is often the case, the law should

155 Professor Janis also criticizes how the doctrine of repair and reconstruction has
evolved. However, instead of proposing to more accurately align the test with what our
general notions of what repair and reconstruction are, he argues that the entire framework
should be reconceptualized. Rather than considering what he calls "spentness," Janis
suggests that the standard of permissible repair should be thought of as an implied license
based on the reasonable expectations of the parties. Janis, supra note 21, at 520-21. It is
beyond the scope of this Article to provide a full critique of this recommendation.
However, one major concern comes to mind quickly. The doctrine of repair and
reconstruction often relates to what third parties can do with a product. Therefore, if the
law follows the expectation of the parties to the transaction, third party rights that society
may wish to exist (e.g., the ability to refurbish an almost new product) may suffer. See
Thomas W. Merrill & Henry E. Smith, Optimal Standardization in the Law of Property:
The Numerus Clausus Principle, 110 YALE L.J. 1, 26-27 (2000) (explaining that standard
rights (i.e., non-negotiable) in property law exist, in part, because of the difficulty in
measuring externality costs (e.g., the costs imposed on strangers)). Thus, Professor
Janis's recommendation would probably curtail the ability of consumers to perform even
minor repairs because there would be little incentive for a buyer to protect their third
party rights.
156 Commentators of the time both approved of and criticized the Aro decision. The
discussion focused on the proper test for repair and reconstruction and how that impacted
contributory infringement. See Janis, supra note 21, at 443 n.102 (citing to various
articles that appeared soon after Aro).
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apply a more nuanced approach. In some contexts examining the
heart of the invention is imminently sensible. In others, it is not.

By examining the existing case law, this section provides an
analytical framework for determining when specific patent law
doctrines should and should not consider the heart of the invention.
If the doctrine at issue needs to determine whether a product or
process falls within the boundaries protected by a patent, the heart
of the invention should not be considered. Rather, the "all
elements" rule should apply.'57 However, there are many doctrines
that do not seek to make that determination. In those cases, the
particular aims of the doctrine may call for considering the heart of
the invention.

This framework is useful for two reasons. First, it can identify
when certain existing doctrines have gone wrong. For example,
the preceding section argued that the heart of the invention was
incorrectly rejected in the context of repair and reconstruction. 58

Since the doctrine of repair and reconstruction does not assess
whether something falls within the boundaries of a patent, the
proposed framework supports that conclusion. Second, a sound
framework can help the courts understand when the heart of the
invention should be considered in developing areas of patent law.
Even now, there are several ongoing debates as to whether the
heart of the invention should be considered. These debates include
subject matter patentability, damages, the "omitted elements" test,
and even enablement. This section proceeds to apply the analytical
framework outlined above to those areas and make
recommendations.

A. Existing Doctrines

By examining direct infringement, anticipation, and
obviousness on the one hand and contributory infringement,
inequitable conduct, and joint inventorship on the other hand, this
section explains why it makes sense to reject the heart of the
invention in some situations while considering that factor in other

157 See Meurer & Nard, supra note 7, at 1979-80, for a brief historical discussion of the
all elements rule.
158 See supra Part II.B-C.
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