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Andrew P. Morriss* & Craig Allen Nard**
Abstract

This paper analyzes the evolution of U.S. patent law between the first patent act in 1790 and 1870, the passage of the last major patent act of the nineteenth century.  During most of the nineteenth century, patent law developed in the courts and a relatively small patent bar, a subset of the judiciary, and a small number of repeat parties were involved in a large proportion of patent cases.  Yet at several junctures, most importantly with the major changes introduced in 1836 but also through minor statutory changes throughout the 19th century, Congress intervened to alter the patent statute.


We argue that this evolution is best understood through an interest group-based analysis, focused on the question of the choice of which institution interest groups select in their efforts to alter the law.  The courts and Congress each present interest groups with a different menu of costs and benefits. Although the federal courts have generally been viewed as relatively costly to capture, we argue that the nineteenth century federal bench was less costly to influence than Congress in many instances.  A relatively few judges heard the vast majority of patent cases, allowing the patent bar to seek change through the courts.


There were two major and several minor patent statutes, as well.  Interest groups turned to Congress for two reasons.  First, despite the general agreement among bench and bar on the appropriate evolutionary path for patent law, there remained in American law a powerful strain of anti-monopoly thought, hostile to patents.  Although most patent cases ended up litigated before sympathetic judges by the skilled patent bar, not every patent case did so and the proportion being litigated outside the small strata of experienced judges grew over time.  And, because of the “democratic” nature of patent practice, patent law touched individuals spread across the country and made litigation before judges with an anti-monopoly orientation a real risk.  Interest groups therefore turned to Congress on occasion to “lock in” changes in the law that they had achieved through the courts.  They also sought Congressional aid in correcting occasional dead-ends reached in the law’s development. 
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Introduction

American patent law changed in significant ways between the first patent statute in 1790 and the closing decades of the nineteenth century.  Not only did it change from an examination system to a registration system and back, but crucial innovations that still shape patent practice, like the patent claim, first appeared in this time period.  By the time Congress adopted the Patent Act of 1870, much of the modern patent system was in place. 

While interdisciplinary patent law scholarship has experienced something of a boom in the past 15 years, particularly in law and economics and empirical studies, the story of 19th century patent law has largely been examined in ways that leave it detached from contemporaneous social, political, and economic influences, and portray statutory enactments and judicial decisions as isolated occurrences with little explanation for why some developments occurred through the courts and others through Congress.
  Rather than simply a story of doctrinal development whose motivating force was the wisdom of judges and legislators, we argue that patent law’s 19th century institutions are a product of interest-group dynamics that lend explanatory power to patent law’s early development.  To connect patent law to interest groups, we rely on public choice theory.


Public choice theory is built around a comparatively simple model of human behavior: it assumes that individuals are motivated by self-interest and that they respond to incentives.
  This simple model offers powerful insights into some institutions (Congress), but is less successful at explaining others (the federal judiciary).  In this Article, we use the insights of public choice theory to explain the development of patent law in the period between the first American patent statute in 1790 and the Patent Act of 1870.  We argue that patent law is best understood by focusing on the choice of institutions made by interest groups in their efforts to alter the law. 

In essence, an interest group seeking a change in the law before the advent of modern regulatory agencies and the Federal Register had two choices.  First, the group could approach Congress and attempt to secure a statue embodying its preferences.  Second, the group could use litigation to secure court rulings interpreting existing statutes and common law doctrines in a favorable way.  Each of these choices presents interest groups with a different mixture of costs and benefits.  For example, obtaining a statute requires persuading a majority in both houses of Congress and securing the president’s assent, while a change made via a judicial decision requires only persuading a few judges.  On the other hand, statutes are generally less vulnerable to change than are court decisions.  As we will explore below, the decision is more complex than in this simple account, but the central insight is that interest groups choose among institutions based on the net benefits of the choices available to them.

Part I of this Article we briefly describe the doctrinal development of patent law between 1790 and 1870 in the courts and in Congress.  This story provides the backdrop against which our interest group story is developed.  Part II provides the interest group analysis.  Part III concludes by drawing lessons from the interplay of interest groups in 1790-1870 for the prospects for patent law changes today.

I.  The Development of Patent Law, 1790-1870


The Constitution’s grant of the patent power to the national government was understandable because it created something of value (a nationally valid patent right) at little cost to any existing interest groups.
  State legislatures gave up little of value in ceding the patent power to the national government as state-granted patent rights were worth relatively little to inventors, because of the transactions costs in securing patents across multiple states and the litigation spawned by conflicting state grants.  Moreover, the Founders were intimately familiar with the problems caused by conflicting state-granted patents.  For example, President George Washington had participated directly in conflicts over patent rights in connection with the controversy over steam boat patents and Washington’s pursuit of settlement of western territories.
  Also, in the immediate post-Revolutionary era, most of the political leadership in the new nation saw the United States’ dependence on British imports as a threat to the country’s political and economic independence and sought to foster domestic manufacturing.
  At the same time, British colonial restrictions on American manufacturing and commerce meant that there were few established interest groups who might have sought protection through the intellectual property system. 

Given this level of political concern and the lack of vested interests, the First Congress wasted little time exercising its power under the Constitution’s Patent and Copyright Clause, enacting the first patent statute in 1790.
  The 1790 Patent Act required a three-member panel comprised of the Attorney General and the Secretaries of State and War to examine patent applications and determine whether the invention was “sufficiently useful and important to cause” a patent to issue.
  The examination requirement was consistent with the long-standing anti-monopoly prejudice against patents, rooted in the abuses under the British system.
  This first patent system was shaped by institutional choices in the Constitution and the 1790 Patent Act that promoted the general welfare – such as the decision to provide patents only for innovations and to deny them for patents of importation.
  The absence of groups with strong vested interests in the existing order and the multiple interests who would benefit from strengthening the U.S. economy played an important role in allowing the Constitutional Convention and First Congress (whose membership overlapped to a considerable extent) to choose institutions that promoted the general welfare.

But the 1790 Act was short lived. The examination process required an inordinate amount of time and soon came under heavy criticism by those responsible for its administration,
 particularly Secretary of State Thomas Jefferson.
 And inventors were also disenchanted with the 1790 Act as they believed “patents were too difficult to obtain.”
  Unpopular with both the consumers of patents and the government officials charged with administering the patent system, the 1790 Act had no constituency and the criticism of it spurred Congress to do away with the examination proceeding just three years later, leaving in its place what can be characterized as a registration system akin to modern day American copyright law.  No longer, to receive a patent, would the invention have to be “sufficiently useful and important.”


The 1793 Act’s removal of the examination proceeding made it easier to obtain patents.
  The 1793 Act shifted the ex ante gatekeeper role performed by the examination to an ex post proceeding in the courts.  Putting the courts in this role did not represent an abandonment of the anti-monopoly policy.  Judges of the early 19th-century were keenly aware of British patent practice and history.  The English history of patents is one replete with royal abuse of the patent grant, particularly under Elizabeth I and James I, that ultimately lead to reforms.
  This history had fostered a profound skepticism in England of the value of patents that persisted into the 19th century.  American judges knew the Patent and Copyright Clause in the American Constitution was drafted in the shadow of England’s experience, and that the drafters, at least according to antebellum judges, empowered Congress to provide patents only for true innovations, those which promoted the progress of the useful arts.  Congress shared this interpretation as reflected, for instance, in the novelty requirement of the 1790 Act.  


As a result, while judges were sympathetic to “true” inventors, and construed patents “liberally to support the claims of meritorious inventors,”
 they were skeptical of patent validity and understandably displayed little tolerance for inventions lacking novelty, which they viewed as monopolistic and providing an insufficient disclosure in terms of technical information.
  This intolerance, driven by the courts’ desire to remain faithful to the Constitutional mandate,
 was exacerbated by the “intrinsic difficulty” of discerning “the exact boundaries between what was known and used before and what is new.”
  Given the combination of the courts’ strong antimonopoly views and the lack of a statutory requirement of a patent claim, it is unsurprising that prior to 1836 patentees lost 34.1% of reported cases “because of specifications that failed to distinguish between the inventor’s contribution” and the prior art.


What the institutional shift from ex ante administrative review under the 1790 Act to ex post judicial review under the 1793 Act did was thus not to abandon the screening of enforceable patents, but merely shifted an important part of the determination of what was an enforceable patent from the point of issuance to a judicial enforcement proceeding.  Doing so made patents easier to obtain — but paradoxically made obtaining a patent certain of enforcement more difficult, since the looser constraints on issuing patents made the outcome of the enforcement suit less certain.  Satisfying patent applicants’ desire for reforms that would speed the grant of patents thus ironically had the effect of undermining their value.  As experience with the 1793 Act revealed this impact, we would therefore expect patentees to seek changes in patent law that would increase the value of their patents.  Moreover, the change from a centralized examination system to decentralized patent validity determinations through the courts introduced a potential source of inconsistency into patent law’s development.


The 1793 Act merely required the inventor to “distinguish” his invention “from all other things before known.”
  Thus, it was left to the patent bar and inventors to work within the 1793 Act and provide the courts with a way of distinguishing novel innovations “from all other things known before.”  As one commentator noted, “[w]hen the disclosure was required the bar went into labor and brought forth the patent lawyer.”
 In this context, perhaps the single most important innovation of the bar was the patent claim.  The development of the claim grew not only from the desire to preserve patent validity, but also with an eye toward proving infringement.
  Thus, the patent bar, prior to the 1836 Act, introduced the patent claim into the application as a distinct component from the specification, allowing applicants to separate the new from the old in a more efficient fashion.
  The formalization of this requirement in the 1836 Act “merely endorsed and positively required what inventors had been doing voluntarily for years.”


In addition to validity challenges, patentees faced obstacles proving infringement and the development of patent claim practice helped address this problem as well.  In the first half of the 19th century, courts, as noted above, were sympathetic to true inventors and established generous standards for patent infringement.
  Early patent cases
 fleshed out the inchoate patent right by focusing on the “principle” of the invention.  These decisions used such equitable language as “colorable differences,”
 “copyist” and “pirated to describe infringer behavior,”
 and created linguistic tests such as “substantially the same”
 or “substantial identity”
 to gauge infringement.  During litigation, the jury would peruse the written description to determine what the invention was, or at least, the principle underlying the invention.  The jury, however, had the difficult job of comparing the accused product with the patentee’s invention because the jury was required to discern abstract principles of the invention from the patent document’s textual description and schematic representations.  As Duffy noted, jurors may “find no infringement because they see so many superficial differences between the defendant’s machine and the description of the patented invention.”
  Therefore, the claim was developed by the patent bar to provide guidance for jurors as to the patentee’s invention and “to call attention to what the inventor considered the salient features of his invention.”
  An important consequence was that the demand for expert legal counsel in preparing patent documents increased as technology grew more complex.


Another innovation of the patent bar after the 1793 Act was the reissue proceeding.  This proceeding, not mentioned in the 1793 Act, allowed patentees to return to the patent office if their original patents were inoperative or invalid due to a deficiency in the specification or if the patentee claimed more than what the prior art allowed.  As noted above, courts were acutely aware of the equivocal nature of patent validity under the 1793 Act, and therefore, the risk of invalidation was real.  The patent bar wanted to create an administrative mechanism to allow their clients — who they deemed as “true” inventors in danger of being wrongly swept up with the chaff — to remedy defects in their original patent.  The patent office (more accurately, the Secretary of State) embraced this practice.  The superintendent of the patent office at the time reissue practice took shape was William Thornton, who viewed the patent system as an institution designed to serve and reward inventors.
  (The first reissue was as early as 1813.)
  Several years later, Morris v. Huntington recognized the power of the patent office to reissue patents;
 the Supreme Court did the same in 1832, referring to reissue as a “settled practice.”
 Congress codified reissue the same year.

The 1793 Act lasted for 43 years, but during this time it came to be widely recognized that its provisions led to “unrestrained and promiscuous grants of patent privileges;”
 or, more generously, patents issued that “would not be capable of sustaining a just claim for the exclusive privileges acquired.”
  The result was a 19th century version of a patent thicket, with conflicting and overlapping rights.  Exacerbating this problem was the cumbersome and little used procedure for determining priority of invention — known as an interference — when two or more parties filed for a patent.  On the rare occasion when the procedure was invoked, the losing party could actually return to the patent office and obtain a patent, a surprising result even under a registration system.

The shortcomings of the 1793 Act produced regular calls for reform and, eventually, the 1836 Act, which laid the foundation for the modern patent system.  In the interim, these shortcomings produced innovations such as the patent claim and patent reissue proceeding, both of which were then codified in the 1836 statute.  In addition to codifying these two innovations, the 1836 Act introduced (and in some cases reintroduced) important features to patent law, including the creation of a Patent Office,
 vested with greater responsibilities; the present day patent numbering system;
 a revamped interference proceeding, and an appellate structure for patent applicants seeking to appeal an examiner's refusal to issue a patent.  Finally, the 1836 Act re-instituted the patent examination proceeding that charged the Commissioner of the newly created Patent Office with performing “an examination of the alleged new invention or discovery.”
  

After 1836, the federal courts, particularly the Supreme Court, again were the forum of choice for patent law’s evolution.  But the Court did not assume a leadership role, preferring to embrace or refine innovations such as the reissue proceeding and the patent claim.  As one commentator noted, “[r]ather than leading change in the field, the Court has allowed more specialized institutions—particularly the Patent Office and the patent bar—to develop the law.”
 


There were instances, however, where the Court asserted itself. For example, in 1851, the Supreme Court decided Hotchkiss v. Greenwood.
 The invention in Hotchkiss related to an old method of making doorknobs, whereby the doorknob had a certain shaped hole for the fastening of a shank.  The only difference was that the inventor substituted a clay or porcelain knob for a metallic knob.  Although the invention was new, the Court declined the patent, stating that:

The difference is formal, and destitute of ingenuity and invention…; for unless more ingenuity and skill in applying the old method of fastening the shank and the know were required in the application of it to the clay or porcelain knob than were possessed by an ordinary mechanic acquainted with the business, there was an absence of that degree of skill and ingenuity, which constitute essential elements of every invention.


The Hotchkiss case is widely regarded as creating an additional patentability hurdle, above and beyond novelty and utility, which required an inventor to display “more ingenuity and skill” than that possessed by the “ordinary mechanic.”  Yet, as Khan reminds us, the “Hotchkiss ruling long remained an isolated decision” until the 1870s when it would be invoked in support of invalidation based on obviousness.

A few years later in O’Reilly v. Morse,
 the Court addressed the role of the patent claim vis-à-vis the specification.  The Morse case involved a patent on one of the two great communication inventions of the 19th century, Samuel Morse’s telegraph (the other being Bell’s telephone). There were eight claims to Morse’s patent; the first seven broadly claimed a process for using electromagnetism.  In the eighth claim, now famous in the annals of patent law, Morse claimed he did “not intend to limit” himself “to the specific machinery” set forth in the specification and the other seven claims.  Rather, Morse sought protection for the “essence” of his invention, which was the use of “electro-magnetism, however developed, for making or printing intelligible characters or signs, at any distances….”  

The Court invalided claim eight as “too broad,” troubled by the fact that Morse was not upholding his end of the bargain with the public, namely his duty to teach the public how to make and use his invention.  Specifically, Morse’s claim eight sought “an exclusive right to use a manner and process which he has not described and indeed had not invented, and therefore could not describe when he obtained his patent.”
  Significantly, the Court highlighted the costs of overly broad claims, specifically Morse’s claim eight, for future inventors and the public:

For aught that we now know some future inventor, in the onward march of science, may discover a mode of writing or printing at a distance by means of the electric or galvanic current, without using any part of the process or combination set forth in the plaintiff’s specification.  His invention may be less complicated(less liable to get out of order(less expensive in construction, and in its operation.  But yet if it is covered by this patent the inventor could not use it, nor the public have the benefit of it without the permission of this patentee.

Morse is a reactionary case, one that emphasized the historical importance of the specification and used it as a check on unwieldy claim language that had been a staple in patent practice for several decades. Indeed, the practice of using sweeping claim language was firmly entrenched by mid-century, but it was not until 40 years after the introduction of the claim (20 years after codification) that the Court intervened, demanding the scope of protection as claimed be commensurate with what was disclosed in the specification.  As Justice Grier wrote of Morse in a subsequent case, “Until the [Morse] decision was read in court, the patentee [Morse] had not the least reason to suspect his claim to be invalid. The decision was a surprise not only to him, but many others more learned in the law, who had carefully examined this claim, and advised the patentee that it was valid.”

What is viewed as one of the most significant 19th century cases relating to non-literal infringement was the Supreme Court decision of Winans v. Denmead
 in 1853 ( a decision that reaffirmed non-literal infringement as a theory of liability.   In Winans, the patentee, Winans, developed a conically-shaped railroad car for carrying coal.  This car, “in the form of a frustum of a cone,” allowed for far greater load bearing capacity than the typical rectangularly-shaped cars, which could handle a load no greater than its own weight lest the shape of the car become distorted.  The defendants, “‘in view for a call for cars from the mining roads near Cumberland,’” dispatched their draftsman, a Mr. Cochrane, “to get up a car that would suit their purposes.” After Cochrane visited Winans’ shop where he “examined and measured” a model car built by Winans, the defendants built a railroad car having the same weight and material as plaintiff’s, differing only in shape.  Whereas Winans’ cars were cylindrical and conical, the defendants’ cars were octagonal and pyramidal.

For the five-member majority, the “main question” was whether defendants’ cars “were substantially the same in principle and mode of operation with the car described and claimed by plaintiff in his specification.”
 It is a “familiar rule,” continued the Court, “that to copy the principle or mode of operation described is an infringement, although such copy should be totally unlike the original in form or proportions.”
 

The principle embodied in Winans’ invention was not the conical shape of the car, but a shape different from a rectilinear car and, importantly, the resulting advantages that flowed therefrom.
  As the Court, through the pen of Justice Curtis, stated:

[T]he moment a practical, scientific man is furnished with the idea of giving to the car a shape which will … enable him to make lighter in proportion to its load, than it has ever been made before, he can multiply without end the forms in which this principle can be made to operate.  He can make the car a polygon of a hundred sides, of twenty sides, or of eight sides.  He can vary the angle of the cone, or pyramid, through which the coal is discharged, ad infinitum….  Still the question must always be, whether, whatever the shape he adopts, he is not availing himself of the principle first suggested by the patentee….

By emphasizing the “principle” underlying plaintiff’s invention, the implication that defendant copied the invention, and the consequences of finding no infringement in this instance, Justice Curtis and four of his colleagues were driven by justness of result for the patentee.  This focus on and importance of the equitable nature of non-literal infringement (commonly known as the Doctrine of Equivalents) has stood the test of time, throughout the nineteenth
 and twentieth centuries,
 up to the present day.
 

But Winans was just another case along the way.  Non-literal infringement originated in the early 1810s,
 and initially posed problems for patentees because of the ease with which jurors, with only the specification in hand, could discern differences in principle between the patented invention and the accused device.  It was the advent of the claim that transformed non-literal infringement into a patent friendly doctrine.

In 1870 Congress again entered the patent law field.  Although the 1870 Act was largely a re-codification of the 1836 Act, there was one significant exception:  The 1870 Act placed more emphasis on the importance of the patent claim, and therefore, the public notice function of patents.  Whereas the 1836 Act required an inventor to “particularly specify or point out” what he regards as his invention, the 1870 Act required that inventors “particularly point out and distinctly claim” their inventions.
  In the post-bellum era, the patent claim would become increasingly more important.
  As the author of the leading 19th century patent law treatise wrote, the “claim is thus the life of the patent so far as the rights of the inventor are concerned, and by it the letters‑patent, as a grant of an exclusive privilege, must stand or fall.”


Thus far we have given a doctrinal account of patent law’s development, noting the major changes made by the courts and Congress.  This account of patent law’s early development has three important gaps.  First, it does not explain why patent law advanced primarily through the courts between 1793 and 1836 and again between 1836 and 1870 or why Congress chose to intervene in the judicial development at those two points but not at other times.  Second, it does not offer a motive for these developments.  Changes in patent law benefited some interests and harmed others.  Those benefits were worth seeking and those costs were worth avoiding.  If interest groups were investing in obtaining benefits and avoiding costs, how did they do so?  Finally, it does not explain why some innovations (e.g. the patent claim) were created through the courts while others (e.g. the Patent Office) were created by statute.  To answer these questions, we now turn to developing an interest group framework for nineteenth century patent law.

II. Interest Groups, Congress, and the Courts


An interest group based explanation requires two components.  First, we must identify the groups with interests at stake in patent law debates.  Second, we must explain how those groups expressed their interests in the legal and political processes to achieve their goals.  In this section we provide those two components.

A. Interest Groups


Some of the interest groups that played key roles in nineteenth century patent law debates are obvious:  lawyers involved in patent practice benefited from developments that increased demand for their services and inventors sought greater legal protection for their patent rights.  Technology consumers also wanted to avoid costly uncertainty in patent rights.  In addition, there were powerful groups with indirect interests in patent law.  For example, as sectional conflicts between the North and South increased in the years leading up to the Civil War, regional interests increasingly viewed all issues in terms of their relative impact on their own region.  Because the North, South, and West had quite different economies, their interests diverged from one another with respect to many issues of economic policy.  Patent law’s relationship to the development of manufacturing may at times have placed it squarely within this conflict.  

While there are important differences between these various interest groups, there are also connections that are easy to neglect when considering patent law from a twenty-first century perspective.  For example, from the modern perspective, the Civil War tends to focus us on sectional differences, sometimes causing us to neglect important common interests that existed earlier.  Thus even though slavery led the North and South to develop “as separate economies, each with its own dynamic logic,”
 North-South relations were not always opposed even on issues as fundamental as protection for northern manufacturing.  Gavin Wright notes the support for a protective tariff in 1816 by “the young John C. Calhoun and other southern congressmen,” explaining that Southerners supported “protecting the besieged northern factories that had been the main market for raw cotton during the previous decade” from British competition when imports from Britain resumed after the end of hostilities between the United States and Britain in 1815.
  And Douglass North dates “the evolution of three distinct regions, each increasingly specializing in goods and services produced for sale to the other regions, including the foreign region” as a post-1815 development.
  And even after regional differences appeared, there remained important regional ties, with much of the nation’s prosperity before the Civil War dependent on the fortunes of the cotton trade, since it was cotton that fueled Southern demand for Northern goods and Western agricultural goods, which indirectly spurred Western demand for Northern goods.
  One measure of the slow divergence in interests is that while before 1830, textile mills in Virginia had roughly the same number of spindles as did mills in Massachusetts, by 1860 the average textile mill in New England had nearly 7,000 spindles while the average in the South was only 2,000.
  It was thus only after twenty years of experience with the 1793 Act that regional economic interests began to diverge in ways that might produce differences in approach to patent law. 

Let us consider how these interests might have appeared to 19th century Americans.

1. Inventors and Consumers of Technology


Inventors had three important interests at stake in the development of patent law.  First, they needed secure property rights in the intellectual property they created if they were to be able to profit from their inventive activity.  Only with a secure, enforceable property right could they secure the necessary investment to commercialize an invention or sell the patent to someone able to do so.  Creating a secure, enforceable property right required, in turn, that patents produce clearly delineated rights that could be enforced without excessive cost through the courts.
  Second, inventors needed clear rules to understand what was covered by previously issued patents.  Without a common understanding of the extent of existing patent rights, applicants for new patents could not know in advance if their applications would be successful.
  Finally, inventors needed inexpensive access to the patent system.
  

Over the course of the nineteenth century, the popular and judicial perception of inventors changed substantially, with the idea of the inventor as heroic genius taking hold after mid-century. As Catherine Fisk writes, “[p]atent law … adopted the Romantic notion of the individual as the inventor or originator of an idea, and turned it into a legal category that supported a whole system of property rights….The popular understanding of the hero-inventor’s importance in the Industrial Revolution permeated the discourse of patent law…throughout the nineteenth century.”
  


Consumers of technology fell into two groups.  Manufacturers were a major market for technological improvements, inventing on their own and, increasingly over time, purchasing technology from others.  Consumers of manufactured goods also benefited from improvements in technologies that reduced costs and lowered the prices of goods.
 Manufacturers had two interests in the development of patent law.  On the one hand, they wanted inexpensive and certain enforcement of patents they held, maximizing the value of the intellectual property they owned.  On the other hand, they needed the patents to be subject to some screening to prevent having to mount costly defenses of their own uses of technology in the face of competing patent claims by others.
  


Agricultural interests also consumed technology, giving those involved in agriculture an interest in expanding the set of technologies available to them and in profiting from their own inventions.
  These innovations began quite early: innovations in plows were patented in the early years of the 1793 Act and the McCormick reaper was invented in 1831.
  


Today, the interests of inventors and consumers of technology often appear to differ.  In the nineteenth century, however, inventors and consumers of technology were often the same people, as invention everywhere proceeded in large part through practical adaptation of innovations into new and improved forms and products.  One analysis of technical progress in the early to mid 19th century in the textile industry, a key driver of technology, concluded that it

was still more empirical than scientific, that is it depended more on the response to particular and immediate problems of industrial practice than on the autonomous development of scientific knowledge. Technical development was therefore likely to take the form of slow modifications of detail, as opposed to spectacular leaps to a new technique decisively superior from the start to its predecessors; most even of the “great inventions” of the period resolve themselves on close inspection into “a perpetual accretion of little details probably having neither beginning, completion nor definable limits.”


This adaptation of existing methods and innovations was a key feature of technical progress in the U.S. throughout the century.  As Douglass North observes, in every branch of manufacturing “the willingness and ability of American entrepreneurs and mechanics to take over foreign innovations as their use became practicable” stood out.
  Contemporary observers saw this as well as “English investigators of the 1850’s were particularly impressed with the American ability to develop new production methods.”


Although the textile industry was a key early area of technological progress, it did not stand alone.  Progress spread through a variety of channels, including through backward linkages to firms supplying technological leaders.  For example, textiles’ “backward linkages into textile machinery, machine tools, and iron products in the very early years of manufacturing development” were important drivers of progress in those industries.
  

The interest of inventors and manufacturers in technological improvements was thus a general one, largely without the industry-specific interests that exist today with respect to differences between the pharmaceutical and the software industries.
  Everyone had the opportunity to benefit from new technology, and innovation developed on a widespread basis.  At least until the post-Civil War era, technology producers and technology consumers alike shared an interest in an inexpensive, quick system of secure intellectual property rights in inventions. 

2. Lawyers


Lawyers had multiple interests in the development of patent law.  First, as important potential intermediaries, they had strong interests in ensuring that patent law included a place for legal services.  Second, as the facilitators of commercial transactions generally, they had an interest in making sure patents did not interfere with broader commercial transactions. 

These interests overlapped in lawyers’ interests in facilitating commercial transactions of patent rights.  Over the course of the nineteenth century it became “common” for patent solicitors and agents to “play the role of middleman” in marketing inventions. Lamoreaux & Sokoloff  write that “[a]lthough the original function of these specialists was to shepherd applications for patents through the official review process and (in the case of lawyers) to defend previously issued patents in interference and infringement proceedings, as time went on they acquired additional functions and often began to serve as intermediaries in the sale of technology.”
  And there were entrepreneurs looking to make money by providing patent-related services.  A variety of middlemen appeared to provide access to information on patent filings, for example.


The trade in patent rights expanded over time, beginning as licenses for specific geographic regions and developing into a national market.
  

As individuals, patent agents and lawyers also became important channels through which people and firms far from Washington could exploit the information in the Patent Office files. Their numbers began to mushroom in the 1840s, first in the vicinity of Washington and then in other urban centers, especially in the Northeast.  By the mid-1880s, there were about 550 such agents registered to practice before the Patent Office, with almost a quarter located in the District of Columbia, slightly more than half in New England and the Middle Atlantic states, another fifth in the Midwest, and the rest scattered among a few southern and western locations. Solicitors in different cities linked themselves in chains of correspondent relations (similar to those that characterized the banking system at the same time), thereby providing their local clients with access to agents in Washington and information on patenting activity across the country.

And eventually sales of patent rights occurred earlier in the patent process.
 The growth and speed of patent transactions 

resulted from improvements in the efficiency of the market for technology – from increases in the flow and quality of information about new technological developments, from a growth in the number of patent agents and solicitors willing to serve as intermediaries in this market, and from firms’ own investments in the capacity to track technological developments around the country.


Entrepreneurial nineteenth century lawyers thus had opportunities to play a role in the patent process, both in the traditional lawyer’s role of litigator over validity issues and also as transaction facilitators.  As lawyers invested in developing expertise in these areas, they broadened the market for patent law by reducing its cost and creating new services.  At the same time, the creation of the patent bar produced a group of attorneys with specific knowledge.  As we will discuss below, the patent bar’s interests and expertise played an important role in developing patent law in the courts.

3. The North


The “North” (perhaps more properly termed the “Northeast” as it was made up of both New England and the Middle Atlantic states) developed manufacturing well ahead of the South and West.
  Almost half the country’s population was in this region, and it was the most urban and most commercially developed area in 1815.
  Nonetheless, it was not until the 1840s and early 1850s that “the Northeast could unequivocally be called a manufacturing region.”
  

As transportation costs from the West fell from the 1820s on, with the opening of the Erie Canal and new lands, the cost of importing food from outside the region decreased, driving resources within the North out of agriculture from 1815-1860.
  The shift was not without pain, with the period immediately after the end of the War of 1812 bringing significant competition to American manufacturing as a whole and the North in particular as English goods returned to the American market.
  One measure of the transition can be seen in Daniel Webster’s switch from opposition to a protective tariff in 1824 to support for one in 1828, a shift that has “frequently been taken to mark the transformation, at least of New England. Webster himself said that with the “passage of the Act of 1824, New England did avail herself of the new opportunities [provided by the tariff] and engage in manufacturing.” 
  The North also benefited from “[t]he early development of a capital market in the Northeast around foreign trade and the cotton trade,” which meant that “savings institutions and financial intermediaries in the Northeast” were available to aid “a wide variety of early manufactures.”

Another result of falling transportation costs is that local markets in the North that had been isolated from competition from imported goods found themselves increasingly part of a larger market.  This in turn promoted “specialization, division of labor, and the localization of industry.”
  It was not simply external events that shaped Northern interests, however.  The North invested in human capital quite early, promoting a culture that led to technical innovation, something noted even by early observers, such as Zachariah Allen, who wrote in 1829 that:

From the habits of early life and the diffusion of knowledge by free schools there exists generally among the mechanics of New England a vivacity in inquiring into the first principles of the science to which they are practically devoted. They thus frequently acquire a theoretical knowledge of the processes of the useful arts to which the English laborers may commonly be found to possess after a long apprenticeship and life of patient toil.

This increase in human capital played a key role in fostering technological change.

If the growing size of the market made possible the development of manufacturing, it was the quality of the entrepreneurial talent and the labor force that could effectively take advantage of these opportunities.  The adaptation of foreign inventions, the variety of native innovations, particularly those which cut labor costs, and the rapid spread of new techniques were indicative of the quality of labor and entrepreneurial talent.  While the underlying aspirations and motivations of people in American society were important, the investment in human capital was a critical factor both in innovations and in the relative ease with which they could spread.  The primary source of this quality of the labor force and entrepreneurial | talent was the widespread free education system in the Northeast, although the skills of English and German immigrants were an important supplement.


Northern economic interests thus developed from 1793 to 1870 towards a commercial, manufacturing society in which technological development was the product of widespread inventive activity amongst a broad range of its population, occurring through regular adaptation of existing methods and foreign innovations.  (And, as we shall discuss below, much of this inventive activity was driven by the dominant economic fact of labor scarcity, particularly of skilled labor.
)  As it developed, Northern industry’s technological progress was in part a self-reinforcing trend, where the feedback came from experience in applying the initial innovation.
  Another key driver was the North’s consistent investment in human capital through free schools, producing a broad swath of the population capable of devising technological improvements.  Northern interests thus provided a natural constituency for improving the patent law, one that grew steadily during the century.  Thus over the course of the nineteenth century, Northern interests increasingly became identified with manufacturing interests, making manufacturers a natural constituency for Northern politicians and so giving those interests a means to seek to advance their interests in Congress.

4. The South


If there was a region where early opposition to patents might have developed, it was the South.  Although approximately a third of the U.S. population in 1815 lived in the South (a relative decline, as almost half the population had been in the South in 1790),
 the region “provided neither the services to market its own exports nor the consumer goods and services to supply its own needs, and had a very high propensity to import.”
  Key financial services (insurance, transportation, marketing, finance) and both domestically produced and imported manufactured goods came to the South via the North.
   This combination contributed to the strong appeal of populist ideas in the South, including a strong anti-monopoly strain that could have led Southerners to be antagonistic to patents as grants of monopoly.  Moreover, the sectional conflicts leading up to the Civil War would have naturally inclined Southerners to be suspicious of measures promoted by Northern interests.

Within the South there were few interests who might have directly benefited from improving the patent laws.  The South “lacked a strong indigenous technological community with the capacity to adapt techniques to the region’s distinctive labor, resources, and markets.”
  Although patents were issued to Southerners, technological change was not the driving force in the Southern economy.  As a result, Southern firms were still using “hand methods that had been phased out decades earlier elsewhere” in lumber and iron-making even into 1920s and the South was left to concentrate on “simple low-skill commodities”.

One reason for the South’s lack of a “technological community” was that “[i]nvestment in human capital in the South was conspicuously lower than in the [North or West].”
  Even when the border states are included in the South, the region invested far less than either the North or the West by every measure of human capital we have available.  For example, the ratio of pupils to the total white population in 1840 in slave states was 5.72 compared to 18.41 in non-slave states and illiteracy as a percentage of the white pop was 7.46% compared to 2.13% in slave states.  Similarly, the slave states in 1850 had slightly less than half the white population of the North but had less than one twentieth the public libraries and only a sixth of the books in libraries.
  There was thus no natural constituency for patent law improvements and potential hostility within the South.


Why did the southern economy develop so differently?  Cotton’s dominance, due to the region’s overwhelming global comparative advantage in cotton production, explains a great deal.
  Cotton cultivation grew so rapidly and increased in efficiency so greatly that the price fell between 1818 and 1845 despite “enormous growth” in demand from England, the North, and Europe generally.
  Yet despite falling prices, investment in new cotton production was sufficiently profitable to continue to draw investment into the industry from the older regions of the South, the North, and Europe except during the most severe depressions, such as 1843-1845.
  Indeed, examining the “critical period in American economic growth” of the twenty years between the “trough of the precipitous depression of 1818 and that of the even more severe depression following 1839,” the time when “the beginning of acceleration in the economy’s growth and the years when industrialization” and westward expansion became important economically, both developments can be traced to cotton.
  Even the secondary agricultural products (tobacco, rice, and sugar) relied on similar production methods (plantations).


The second explanatory factor in why the South developed so differently is slavery.  A major part of Southern capital before the Civil War was tied up in slaves.
  As a result, wealthy Southerners favored policies that kept the price of labor high, as they owned labor, which hindered industrial development.
  Slavery kept the South from participating in the development of the “American system” of technology that propelled economic growth elsewhere in the nation.


The combination of the dependence on cotton production and slavery “affected not only the economic structure of the area, but molded the pattern of settlement and urbanization and the distribution of income as well.”  The result was that despite the growing income from exports of cotton and other agricultural staples outside the South, the growth in income “induced little growth within the South” as it “flowed directly to the North and the West for the import of services, manufactures and foodstuffs.”


All this does not mean Southern interest groups necessarily opposed patent law innovations.  Even when Southerners attacked manufacturing outside the region, they did not reject manufacturing per se.  For example, Downey’s thorough study of two counties in antebellum South Carolina – the heart of slave and cotton society – found that even after the bitter attacks on northern industrialists during the nullification crisis, “Carolinians entered the postnullification era recognizing the need for a more diversified economy, particularly a domestic industrial sector, to wean the state from cotton monoculture and diminish its embarrassing reliance on the North for its manufactured necessities.”
  And they were quite willing to see local and state governments play active, if primarily indirect, roles in economic development.
 As Downey concluded, “Slaveholders sought manufacturing. They did not seek a manufacturing society.”
  That they largely failed to acquire either during the period under study does not mean they were hostile to measures related to inducing technological improvements, even if they were hostile to Northern manufacturing interests ideologically.  This suggests that Southern interests would not necessarily oppose improvements in the patent law.

5. The West


The population west of the Alleghany Mountains grew substantially even early in the nineteenth century.  The Mississippi valley grew from a population in 1810 of 1,337,946 to 2,419,369 in 1820.
  The region was “largely unintegrated into the national economy” in 1815, however.
  As the region moved out of “pioneer self-sufficiency” to market-oriented agriculture as declining transportation costs opened markets to western crops, the West’s interests were initially tied closely to those of the South, as the South was the initial market for western wheat and corn. 
  

By the 1840s, towns and cities had begun to grow in the West. 
  The growing income from the agricultural export sector induced consumer demand, which in turn led to growth of small businesses including tool shops and machine shops.
  And agricultural growth spurred processing industries:  “wheat and corn into flour, corn meal, ham, bacon, salt pork, and whiskey,” soap and candles, and agricultural machinery all developed in Western cities.
 Like the North, the West invested in human capital.

The attitude of the West towards investment in skills, training and education led to an early willingness of westerners to devote tax money for education and training. … The westerner invested heavily in spreading the skills, knowledge and technology which were an essential prerequisite to taking advantage of the agricultural and industrial opportunities clearly evident in the decade before the Civil War.

6. The Economic Development Context


From the perspective of the twenty-first century, the success of American industry seems like an inevitable development, making it easy to forget the importance of nineteenth century developments in making that success possible.  From a nineteenth century perspective, American industry’s success was by no means a sure thing and the appearance of “[b]roadly based American industrial leadership on a worldwide basis . . . can only be dated from the very end of the nineteenth century.”
  Economic historians have made great strides in explaining that success.  Nineteenth century American economic history is a vast field, the nuances of which we cannot do justice to in a necessarily brief overview.  The broad outlines of the development of the economy are sufficient for our purposes, and so we will give only the briefest outline, highlighting two important economic trends.


The first is the steady expansion of the market within the United States after 1789.  At that time “a large percentage” of the American population “did not engage in market production” and only “relatively high value commodities like whiskey, ginseng, and furs” moved from rural to urban areas over longer distances, the high cost of land transport meant that bulk goods had only local markets, the domestic market was small and not concentrated. 
  Domestic markets were “small and scattered”
  and “the prospects of increasing foreign demand for our goods and services were hardly more favorable.”
  Nonetheless, the period between 1793 and 1808 was one of “unparalleled prosperity” based on shipping and foreign sales of cotton.

At first internal transportation costs remained high and so local manufacturing was limited by the lack of sufficiently extensive market, leaving the country dependent for many goods on European (and particularly British) imports.  But as continuing conflict with Britain led to first the Embargo Acts in 1807 and 1808 and eventually to open conflict in the War of 1812, internal manufacturing began to increase to replace the lost access to British goods.  As a result of the conflict with Britain, “[t]he United States was virtually a closed economy between the Embargo and the peace of 1815.”
  While economically disastrous to the American shipping industry (which had previously taken advantage of the U.S.’s neutral status in European conflicts to expand)
 and the import-reexport business, through which European powers’ goods were able to enter rival’s European ports on neutral American shipping by being imported and then re-exported from the U.S., capital resources shifted into manufacturing and produced a rapid expansion of manufacturing.
  “Before 1808 only fifteen cotton mills had been built in the United States … By the end of 1809 eighty-seven additional mills had been constructed, and capacity had been increased from eight thousand spindles in 1808 to thirty-one thousand at the end of 1809 and an estimated eighty thousand by 1811. Other branches of manufacturing also made substantial gains through 1814.”


Peace in 1815 allowed English goods back into the American market, however, and that led to hard times for the new American manufacturing sector.
  The result was an economic collapse, with “dramatic” price deflation between 1819 and 1823 
 and declining manufacturing output.
  At the same time, however, “[t]he very forces of the Atlantic economy which were inducing expansion in the United States were thereby making this country increasingly independent of the international economic context, so that during these years there was a fundamental shift away from dependence upon the Atlantic economy toward dependence on our own internal economy as the mainspring of expansion.”
 The result was a 

rise of internal commerce after 1815 [which] made possible a territorial division of labor between the three great sections of the Union—the West, the South, and the East.  The markets which were developed for various products opened the way for the division of labor in regions where it had been practically unknown before. Each section tended to devote itself more exclusively to the production of those commodities for which it was best able to provide.  There was fostered a mutual economic dependence between sections and the establishment of predominant types of industry in each which were in turn dependent on foreign commerce.

These internal divisions of labor meant that the South focused on “a few plantation staples,” and became dependent on the West for its food and on the North for “the bulk of its manufactured goods” and “very largely for the conduct of its commerce and banking” and the West focused on food production while the North was “devoted chiefly to manufacturing and commerce.”
  The growth of the internal market, combined with the flow income to the South through the cotton trade, meant that by 1830 manufacturing had not merely regained but surpassed its 1810 levels across the North.

Moreover, technical knowledge was quickly transmitted to America from Europe generally and Britain in particular.  British innovations were quickly copied and the gradual relaxation on the ban on export of British machinery and increased smuggling beginning in the 1820’s meant that by the end of that decade there was “a substantial export of machinery from England.”


In the 1830s, rising cotton prices
 and falling transportation costs accelerated both westward expansion, which increased the supply of agricultural products from the West to the South and North, and the expansion of the size of the market for American manufacturers.  “The resultant widening of the market permitted greater specialization and increased efficiency in manufacturing.”
  The consistent expansion of the domestic market during the pre-Civil War decades made Americans wealthy, which fueled further increases in demand.
  And the increasing scope of the market pushed firms toward mass production.  English parliamentary commissions investigating the U.S. economy 

were most impressed by the standardized method of production which lent itself to mechanical techniques and low unit costs geared to large scale output of a standardized product. The growing localization of industry, specialization of function, and increasing size of firm were all basically related to the growth in the market, which stemmed from the regional specialization and growth of interregional trade beginning after 1815, but was really accelerated with the surge of expansion in the 1830’s.  The markets for textiles, clothing, boots and shoes, and other consumer goods were national in scope, reflecting the decline of self-sufficiency and the growth of specialization and division of labor. Derived demand for machinery and products of iron expanded in response to the consumer goods industries.  The cotton trade was the immediate impetus for this regional specialization, and the growth of cotton income in the 1830’s was the most important proximate influence upon the spurt of manufacturing growth of that decade.


Although growth slowed in the early 1840s after the depression of 1839, it accelerated again in the last half of the decade.
  American territory expanded significantly during the 1840s and into the 1850s, expanding the national market.
  In addition, “it was during the 1840’s and early 1850’s that the pace of industrialization accelerated to the degree that the Northeast could unequivocally be called a manufacturing region.”
  Perhaps most importantly, cotton was no longer the dominant economic factor, with ties between the North and West replacing the two regions’ previous dependence on Southern markets and the California gold rush providing a huge economic stimulus to the North.

Expansion continued during the final decade before the Civil War.  Between 1850 and 1860, the value of output of New England mills increased by 62% (compared to only 7% in the Middle Atlantic states and 10% in the West).
  Boosting this was the beginning of the railroad boom in the 1840’s and 1850’s.
  Not only did the railroads require technological advances themselves, as well as organization advances including the development of management, finance, and accounting techniques that then spread to other enterprises, but they vastly expanded markets by providing cheap, fast, all-weather transportation.
  As Alfred Chandler summarized their impact, “to meet the needs of managing the first modern business enterprise, managers of large American railroads during the 1850s and 1860s invented nearly all the basic techniques of modern accounting.”

The steady growth of the American internal market from cotton-fueled economic growth and expanding Western populations producing ever larger amounts of food thus produced the regional specialization which meant that manufacturing grew in an environment in which technological change brought about through adaptation of existing and new technologies was a regular feature of American life. 

The second constant feature of nineteenth century American economic life was labor scarcity, particularly a constant shortage of skilled labor.  (Post-independence scarcity was nothing new – labor had always been scarce in America.
)  As one of the English Board of Ordnance commissioners sent to study American industry in 1854 noted, “”On account of the high price of labour, the whole energy of the people is devoted to improving and inventing labour-saving machinery.”

Labor scarcity had several causes.  The abundance of cheap, fertile land in U.S. made agricultural output per man high, making it harder to lure individuals into industry.
  As a nineteenth century ironmaster explained, wages were higher in the United States than in Britain because “We have a new country of immense extent, a very fertile soil, sparsely populated even in the populated parts, and to a very large extent entirely unoccupied. Every enterprising man can, even near the centres of population, purchase land upon credit if he has not any capital, or he may go west and have land for nothing (that is under the Homestead Act)”
  Further, American labor markets were less elastic than contemporary British labor markets because of higher transportation costs.
  It was simply harder to draw labor to an area.  

This persistent labor scarcity had several important impacts on manufacturers.  First, “the American manufacturers had a greater inducement to organize their labour efficiently. The dearness of American labour gave manufacturers an inducement to increase its marginal productivity in all possible ways, and not merely in ways which involved the adoption of more capital-intensive techniques.”
  For example, “[t]he most conspicuous example of efficient use of labour is the training that the American manufacturers gave to their workers so that each was able to handle more looms.”
  Such training then equipped American workers to improve on the technology he used.

Second, expensive labor “compelled American manufacturers to make a more careful and systematic investigation of the possibilities of the more capital-intensive of existing techniques.”
  This investigation frequently bore fruit: “already in the early nineteenth century there were a number of important American inventions induced directly by the search for labour-saving methods and these became increasingly common as time went on.”
  At first this largely induced rapid adoption of imported labor-saving innovations.
  Over time, however, these innovations were refined in practice in America, producing further innovations.
  John Farey, a “prominent patent engineer” in Britain testified before a Parliamentary inquiry in 1829 on “the Laws relative to Patents for Invention” that 

In fact it almost always happens that the inventions which ultimately come to be of great public value were scarcely worth anything in the crude state in which they emerged from secrecy; but by the subsequent application of skill, capital, and by the well directed exertions of the labour of a number of inferior artisans and practicians, the crude inventions are with great time, exertion and expense, brought to bear to the benefit of the community.


Third, the incentives to adopt capital-intensive techniques created a demand for machinery and machine tools with which to create it “which stimulated inventive ability among the manufacturers of machines and machine tools and perhaps also afforded it some advantages of scale. Ability to produce a labour-saving machine in one field also made it easier to develop machines in other fields.”
  For example, Remington, a gun manufacturer, became an early typewriter producer in part because it was able to transfer gun making skills to typewriter making.
  This demand also produced greater standardization in not just final products but in machinery as well, leading to further improvements in producing machines.  “Certainly by the middle decades of the nineteenth century there were some fields where the cost of the superior machines, relative to that of simpler machines, was lower in the U.S.A. than in Britain, and this was an independent stimulus to the adoption of more mechanized techniques in the U.S.A. There were also fields in which a superior machine was available for some operations in the U.S.A. but not in England.”


Fourth, labor-scarcity increased the demands Americans made on their capital equipment.  American firms tended to run machinery for longer hours and use them harder.
 In part because they expected technological obsolescence, American manufacturers would not pay for durability and were prepared to scrap existing equipment more readily. “One Rhode Island mill built in 1813 had by 1827 scrapped and replaced every original machine. It would be difficult to parallel this from Lancashire. The English inclination was to repair rather than to scrap, and to introduce improvements gradually by modifications to the existing machines.”


All these combined to create strong and consistent demand for labor-saving improvements across the economy.
  This demand expressed itself in the value American society placed on invention and inventiveness, on the volume of capital accumulation, and the speeding up of the rate of adoption of innovations.


Moreover, other conditions also promoted labor-saving technology, and hence innovation.  Imperfections in labor and product markets caused by early high transportation costs and which limited competition, gave American manufacturers high profit rates which generated the funds needed to invest in the labor-saving equipment needed to expand beyond the local labor supply.
  As these imperfections disappeared, the pressure to adopt labor-saving techniques increased.
  And investment opportunities outside of government debt and manufacturing were scarcer in America than in England, where financing foreign trade was an option for those with surplus funds to invest.
  The impact of labor scarcity is also apparent from the lack of American advantage in innovation outside labor-saving technology.

B. Institutional Choice between Congress and the Courts


The interests described above competed through the political process throughout the nineteenth century.  At times, they sought relief from Congress through legislation; at other times, interests competed through litigation.  In this section we briefly discuss how this competition occurred. (A later version of the paper will expand this discussion.)

The basic public choice insights concerning legislation are deceptively simple:  organized interest groups have an advantage in the political competition to obtain benefits and avoid costs because they offer politicians a ready source of votes and the money necessary to obtain votes.  As even the most publicly-spirited politician cannot advance the public interest without being in office, politicians are inevitably drawn to aid interest groups in pursuit of the votes and money the interest groups can provide.  The cost of organizing interest groups is lower for smaller, more concentrated interests, making them more likely to organize.  The result is that the political process tends to bestow benefits on concentrated interest groups while dispersing costs over the broadest possible population.  The relatively small number of individuals in the interest group thus reaps large rewards while the relatively large number of individuals in the unorganized general public bears individually small, dispersed costs.  Patents granted for existing technologies, as was often the practice under the Tudors and Stuarts in England, are clear examples of such actions and the limitations included in the Patent and Copyright Clause of the Constitution reflect the Founders’ desire to avoid such abuses.
  


A second key insight is that obtaining benefits through the political process is costly.  As not all nineteenth century politicians were publicly-spirited, winning support in some instances likely would require providing them with direct benefits (bribes).  Even in cases where the politicians were publicly-spirited, a campaign to persuade a majority of both houses of Congress to accept a change to a law and to secure presidential assent would require expending considerable resources on lobbying.  Amending the patent law would thus likely be a costly endeavor.


The alternative to an amendment to the statute would have been to seek change through the courts.  The public choice account of the federal courts’ behavior is relatively thin, in part because American federal courts are designed to insulate judges from types of influences that appear in Congress.
  Nonetheless there are two features of patent law practice that deserve mention.  First, the federal judiciary in the nineteenth century was quite small.  Even smaller were the number of judges who actually heard patent cases and the number of courts where there were many such cases.  Table 1 shows how concentrated published patent opinions were from 1839-1870 by judge and Table 2 shows concentration by court.

Table 1: Judicial Opinion Writing in Patent Cases

	
	Number of judges writing cumulative 50% or more of opinions
	Number of judges writing opinions
	Number of judges writing 5% or fewer of opinions

	Period
	
	
	

	1841-1845
	2
	6
	3

	1846-1850
	2
	12
	7

	1851-1855
	3
	11
	4

	1856-1860
	4
	17
	10

	1861-1865
	3
	14
	10

	1866-1870
	3
	27
	21


Table 2: Top Courts, All Reported Cases, 1839-1870

	Court
	Percent of Cases

	
	Below Supreme Court
	All Courts

	Circuit Court for New York
	44.2
	38.8

	Circuit Court for Massachusetts
	18.9
	16.6

	Circuit Court for Pennsylvania
	8.3
	7.3

	Circuit Court for Ohio
	5.8
	5.1

	U.S. Supreme Court
	--
	12.4



Our preliminary results suggest an analogous concentration among attorneys.  Given the small size of the group interacting and the repeat player nature of the interactions, it appears that the patent bench and bar could well have cooperated in developing patent law outside of Congress throughout much of the nineteenth century.  

Our account of patent law’s evolution is thus an account of two simultaneous processes.  First, interest groups who could benefit from changes in patent law sought to alter the law to their benefit.  Second, those attempting to alter the law had a choice of two venues for doing so: Congress and the courts.  The choice of whether to pursue a change in the text of the statute through Congress or a change in interpretation of the existing statute through the courts was made by comparing the costs and benefits of both approaches.

The benefits of changing the text of the statute directly were straightforward: precise language could be obtained (subject to negotiation in the legislative process) directly implementing a desired change.  The costs of doing so were significant.  These included the costs of mounting a lobbying campaign to secure the desired change, including the costs of organizing the interest group itself.  Northern politicians, for example, might be sympathetic to manufacturers, but someone would have to persuade the manufacturers to let the politicians know they backed a change to the patent law.  

The benefits of a changed interpretation were similar.  A court opinion reinterpreting the statute could significantly alter patent practice, by introducing or recognizing an innovation in practice, as we described above.  The costs of obtaining a court opinion were likely significantly less than mounting a full scale lobbying effort in Congress.  And while opinions from courts below the Supreme Court would not necessarily binding on all other judges, their persuasive value was enhanced by the relatively small number of federal judges and the surprisingly concentrated nature of patent litigation (as reflected in reported opinions) in a few courts.  (We discuss this in more detail below.) 

Asking either Congress or the courts for a change in patent law was not a risk-free venture, however.  In either case, other interests might prevail or outside events could lead to an outcome that worsened things from the interest group’s perspective rather than improved them.  This risk was different in the two institutions.  The legislative process, particularly the process in the Senate, offered many veto points at which proposed congressional action could be stopped.  While raising the cost of legislation (since all these veto points had to be overcome), this also offered interest groups a measure of insurance since if their efforts backfired, they could pull the plug.
  In the courts, however, once litigation was launched, the parties could stop the process only by settlement.  And once the matter was committed to an appellate court for decision, it would have been difficult for a party to predict the outcome sufficiently well to know when it was necessary to settle to head off a “bad” opinion.
  Moreover, the decision of a court would depend in part on how the court framed the issue in question.  As noted earlier, nineteenth century federal courts were broadly supportive of the advancement of patent law as necessary to the economic development of the country.  However, there was also a powerful strain of anti-monopoly thought running through American law.  If a court understood a case as being about monopolies, rather than about providing incentives for invention, it might write an opinion that pro-patent interests would find harmful.  If patent interests could choose their venue such that they got a judge experienced in patent disputes, they might not be concerned with such an outcome.  But because an outsider might file a suit in a different court, patent interests had to be concerned that “bad” opinions might crop up from time to time through the court system.

Although the federal courts have generally been viewed as relatively costly to capture, because of the lack of docket control, the general jurisdiction of the courts, and the unpredictability of juries, we argue that the nineteenth century federal bench was less costly to influence than Congress in many instances.  Because a relatively few judges heard the vast majority of patent cases and because the patent bar and judiciary were able to reach agreement on the appropriate evolution of patent law, much of the evolution of the patent system occurred through the courts.


Patent interests turned to Congress for two reasons.  First, despite the general agreement among bench and bar on the appropriate evolutionary path for patent law, there remained in American law a powerful strain of anti-monopoly thought, hostile to patents.  Although most patent cases ended up litigated before sympathetic judges by the skilled patent bar, not every patent case did so.  Given the “democratized” state of patent practice, patent law touched individuals spread across the country, making litigation before judges with an anti-monopoly orientation a real risk.  Patent interests therefore turned to Congress on occasion to “lock in” changes in the law that they had achieved through the courts (e.g. the 1836 Act’s introduction of the patent claim, which had previously developed less formally through practice).  They also sought Congressional aid in correcting occasional dead-ends reached in the law’s development. 

We now turn to applying this framework to the doctrinal developments described in Part I.

III. Explaining the Development of Patent Law in Nineteenth Century America


The doctrinal development of patent law outlined in Section I provides eight things to be explained: 

(1) The abandonment of the examination system in the 1793 Act;

(2) The development of the patent claim and reissue proceeding in the courts;

(3) The codification by Congress in 1836 of the courts’ development of the patent claim and reissue proceeding;

(4) The creation of the Patent Office and patent numbering system in the 1836 Act;

(5) The 1836 Act’s reintroduction of the examination system;

(6) Judicial restrictions on patents, including the imposition of the requirement of greater ingenuity and skill than an ordinary workman by the courts in Hotchkiss, Winans’ expansion of infringement to non-literal infringement in 1853, and Morse’s cutting back on the breadth of claims in 1854;

(7) The passage of the 1870 Act codifying the preceding decades’ court-based developments; and

(8) The 1870 Act’s introduction of the requirement that inventors “distinctly claim” the innovative aspect of their invention.


Using our interest group framework, we suggest how a public choice perspective can illuminate these events.

A. 1793’s Abandonment of the Examination System and Loosening of the Novelty Requirement


Perhaps the simplest change to explain in interest group terms is the passage of the 1793 Act.  The 1790 Act’s examination system was administered by a three-member panel (the Attorney General and the Secretaries of State and War).  It was soon obvious that administering the examination process required an inordinate amount of time and came under heavy criticism almost immediately, with a committee created in Congress to amend the 1790 Act a mere seven months after its passage.  Aside from the three Cabinet secretaries and those seeking patents, there were no other interest groups in the early 1790s concerned with patents.  Given that the critics included Secretary of State Thomas Jefferson and that inventors believed that “patents were too difficult to obtain,” it is hardly surprising that Congress quickly replaced the burdens of the examination system with the 1793 Act’s registration system.
  

B. The Courts’ Development of the Patent Claim and Reissue Proceeding 


The 1793 Act’s looser requirements relieved Jefferson and his colleagues from the burdens of patent examination and made patentees happy by producing patents for those requesting them.  Economic conditions for the first fifteen years of the new statute meant that little new interest in patents developed.  Under these conditions it was not surprising that patent practice evolved through “learning by doing” through the interactions of the patent bar.  Developing the patent claim can thus be seen as an entrepreneurial response by the nascent patent bar, providing them with a service to offer potential clients.

Relying on the courts for development of patent law gave patentees and the bar a sympathetic audience as courts generally looked favorably on inventors.  For example, Justice Story, the leading patent law jurist of the 19th century, stated, “[t]he inventor has …a property in his inventions; a property which is often of very great value, and of which the law intended to give him the absolute enjoyment and possession.”
  And favorable judicial disposition was matched by patent administrators such as William Thornton, the Superintendent of Patents from 1802 to 1828, who viewed the patent system as a mechanism to serve and reward inventors.
  As Catherine Fisk writes, by the 19th century, the notion that an inventor had a property right in his idea “was so widely accepted as to seem a matter of natural right.”
  Seeking an evolutionary growth of patent law in front of largely sympathetic administrators and judges thus made eminent sense.  And both developments, the patent claim and the reissue proceeding, were ones that eased the burden of the legal system in handling patent issues.

C. Congress’s Codification of Practice in 1836 


Patent practice changed substantially in the decades after the 1793 Act, with the development of the patent claim and reissue proceeding through the courts.  Yet it was not until 1836 that Congress acted to codify these important developments into the statute law.  In many respects the puzzle is not that Congress acted in 1836 but why it did not act years earlier – in short, why did the ineffectual 1793 Act last for more than four decades before Congress revisited it?  

The scholarly literature contains a variety of explanations.  Some have suggested that for much of the Act’s 43 years patents and technology were largely viewed with indifference or not of particular importance in terms of realizing material gain.
  Others have noted that broad recognition that the patent system could be used to obtain rents did not begin to take hold until the mid-1820s, as represented in part by the rapid growth of patenting activity during this period.
  As one commentator put it, the 1793 Act “may have been good enough for the agricultural country that founded it, but it was not sufficient for the manufacturing nation which had arisen through American ingenuity and intellect.”
  The shift in 1836 could thus simply have been recognition that times and conditions had changed.

Our explanation is slightly different from these theories.  Securing a new patent statute from Congress would have been expensive.  Those interested in the matter would have had to agree on the desired outcome, persuade Congress, and secure presidential approval.  There would thus need to be not only sufficient patent activity to create interests in patent law who would be dissatisfied with the combination of the 1793 Act but also there would need to be dissatisfaction with the combination of the 1793 Act and the judicial additions to the 1793 Act.

The 1836 Act itself offers few clues as to motives for dissatisfaction with the 1793 Act as judicially modified, for it introduced only a few innovations (which we discuss below) but primarily was an acceptance of the courts’ additions to the prior statute.  This suggests to us that an important motive for seeking codification of the courts’ improvements on the 1793 Act was a desire to lock in those improvements. 

Moreover, the delay is less surprising when viewed in the light of events in the general economy.  America’s wealth through the Embargo in 1808 came from cotton and the re-export trade to Europe, not from manufacturing.  Although the scarcity of labor in the United States undoubtedly prompted considerable innovation in adapting existing technology to new uses in a variety of locations, high transportation costs limited the extent of the domestic market for American manufacturers and so patents would have been a secondary concern to most of the individuals adapting technology, since they could not expand production to enter new markets themselves.  The realignment of the American economy begun by the Embargo and War of 1812 planted the seeds of a manufacturing economy in the North.  It was not until transportation costs began to fall significantly in with the opening of the canal system in the 1820s, however, that exploiting a broader, more national market became possible for many firms.  With persistent labor scarcity continuing to drive innovation, access to a broader market would have increased the value of innovations.  Change before the late 1820s would therefore have been surprising.

As the benefits of patents increased, the value of stability in the patent system would also have risen.  As we discussed earlier, even if most patent cases were heard before a small number of judges and litigated by a small number of attorneys, judicial doctrines were vulnerable because not all cases were tried by these repeat players.  Thus a “rogue” judge with an anti-monopoly approach could disrupt a judicially created solution.  And by the mid-1830s, the Jackson administration had begun to have an influence on the character of the federal judiciary, perhaps rendering it less reliable from inventors’ point of view.  Consolidating the previous 43 years court-based practice through a statute might well have been seen as worth the additional cost as insurance against disruptions in a time of rising value of inventions.

D. The 1836 Act’s Creation of the Patent Office and Patent Numbering System 


Although the origins of the patent bureaucracy are somewhat clouded, due to an unfortunate fire in 1836 that destroyed key early records, what is clear is that beginning in 1802 a full time employee (William Thornton) at the Department of State began handling patent matters.  The staff remained small, with the full time staff of Thornton’s operation never exceeding six.  


The 1836 Act created a separate Patent Office. One explanation for the creation of the Patent Office is that Congress simply recognized that the job had grown too large for the Department of State and decided that a dedicated patent office would be better able to administer the law.
  That attitude is more reminiscent of Progressive Era America than of the “spoils” system of federal employment which predominated until the late nineteenth century and so we are skeptical that Congress behaved as it did solely to bring expertise to bear.

A better explanation may lie with the rise of Jacksonians and the growing inefficiencies of various government offices, including the patent office.
  The Jacksonian view of government lent itself to reform of the patent system.  Although one may find it curious that Congress saw fit to enhance the status of patents in the midst of Jacksonian America, patents in the 1820s and 30s, as noted above, were increasingly viewed as vital to economic progress, which is “something Jackson and his followers supported,”
  and, perhaps more importantly, would have been interested in exerting control over.  
Creating a separate, and larger, Patent Office thus would have suited the Jacksonians’ interest in enhancing executive power, curbing reliance on the courts, and improving the patent system’s ability to promote economic goals.

It would also have suited the growing patent bar and other groups with an interest in an effective patent system centered in Washington.  Given the growth in periodicals reporting on patent developments, the increasing number of patents, and the growing commerce in patent rights, those who made a living from the patent system would have sought to increase the efficiency of the system to enhance their own livelihoods.

E. The 1836 Act’s Reintroduction of the Examination System

The patent examination proceeding permanently returned in 1836 after 43 years of registration practice.  The patent office — itself a newly created institution — was now empowered to filter out claims lacking novelty, which meant that ensuing litigation comprised a “different portfolio of cases.” An examination was likely to instill greater confidence in the validity of issued patents, leading to enhanced marketability of these proprietary tools. Thus, while patent examination “did increase the probability of a favorable outcome for plaintiffs,… rather than differences in enforceability, the … underlying system had changed to conform with the greater specialization and complexity of patent claims.”
  


The return of the examination system shifted the gatekeeper role back to the bureaucracy from the courts.  In addition to their suspicion of the judiciary, there were other reasons for the Jacksonians to prefer an executive agency-based approach.  First, some commentators have argued the examination system was viewed as fairer and more egalitarian, virtues Jacksonians purported to hold dear. And the inefficiencies and lack of discretionary power inherent in a registration system were troubling to Jacksonians, who were keen on establishing a strong executive branch. 

The court-based screening had also been ineffective at producing patents capable of enforcement.
  This was certainly among the stated reasons for the 1836 Act: In his committee report, Senator John Ruggles, a Jackson supporter and the principal sponsor of the 1836 Act but someone who was not without self-interest,
stated: 
A necessary consequence [of the 1793 Act] is, that patents even for new and meritorious inventions are so much depreciated in general estimation that they are of but little value to the patentees, and the object of the patent laws, that of promoting the arts by encouragement, is in a great measure defeated.

It is at least arguably true that the 1793 Act had “provided a rich harvest for lawyers.”
 Recall in Henry Ellsworth’s 1836 report on patent reform, he wrote that “[f]raudulent patentees are shielded in some measure by the expense of litigation, and many, very many, pay commutation, and submit to imposition, rather than be dragged into courts of justice.”
  Why would the patent bar, an influential body that benefited from a registration system, subscribe to an examination reprise? One explanation is as the national market for patent technology grew, so too did the costs for true innovators whose innovations were increasingly losing value.  These inventors — who had the most acute need for patent counsel — necessitated greater certainty in patent rights.  Moreover, these same innovators who were put on the defense by “fraudulent patentees,” had the option of either engaging in costly litigation or “pay commutation” as part of a settlement and cease practicing what they regarded as a true innovation.  Thus, the true innovators had a keen interest in the reimplementation of an examination proceeding — an interest the patent bar most likely shared with their valuable clients.  Lastly, patent counsel would remain in strong demand for drafting patent applications in the light of increasing technological complexity and the importance of drafting artful patent disclosures and claims. 

F. Judicial Restrictions on Patents, 1836-1870


The development of patent law after 1836 until 1870 involved the steady imposition of restrictions by the courts on patents including the requirement of greater ingenuity and skill than an ordinary workman by the courts in Hotchkiss, Winans’ expansion of infringement to non-literal infringement in 1853, and Morse’s cutting back on the breadth of claims in 1854.  


Our interest group approach suggests reasons why these developments occurred and why they occurred through the courts.  After 1836, the American economy made massive strides toward becoming a national economy with the railroad boom beginning in the mid-1840s.  This expansion allowed the development of a national market for many goods, expanding the value of patents, something reflected in the shift in patent rights transactions toward national licensing and sales from regional licensing and sales.
  Patents were thus becoming more valuable.  And the national market would have highlighted the problems of inconsistent patents.  Although the examination system imposed in 1836 would have reduced the number of nuisance patents, the patent system still had less of a filter than it would later,
 and so conflicts over patents would have continued.


At the same time, Congress was increasingly paralyzed by sectional differences, with the North now clearly identified as the home of manufacturing interests.  Obtaining patent reform through the courts at a time when Congress was so divided over slavery that it was unable to organize the territories acquired from Mexico in 1848 would have been exceptionally costly.  Reliance on the courts was thus likely the better alternative for those interested in patent law modifications.


This is particularly true when we consider the concentration of patent opinions among a few courts and judges.  Just a few judges wrote more than half of all published patent opinions in each decade after the 1836 Act, and relatively few opinions came from other judges before the Civil War.
 See Table 1 and Table 3.

Table 3: Top Judges, All Reported Cases,  1839-1870

	
	Percent of Cases

	Judge
	Below Supreme Court
	All Courts

	Blatchford
	9.6
	8.4

	Clifford
	7.7
	8.1

	Grier
	6.1
	7.0

	Nelson
	14.7
	16.3

	Shipman
	5.1
	4.5

	Ingersoll
	5.1
	4.5

	McLean
	5.1
	5.3



Viewed from the perspective of which courts were involved, opinions are also concentrated.  See Table 2.  Our preliminary survey suggests an analogous concentration among attorneys involved, although those results are not yet complete. Given the prevalence of repeat players, reliance on courts seems eminently sensible.

G. The 1870 Act’s Codification


If the courts were doing such a great job on adapting patent law, why did Congress revise the law in 1870?  To the extent the 1870 Act largely codified the existing practice, we have three explanations.  First, the repeat-player dominated nature of patent law was beginning to erode.  Figure 1 graphs the number of patent opinions by court for each year and makes graphically clear that patent law was dominated by just a few courts.  But as Figure 2 shows, this dominance was being eroded over time and so consolidating the previous decades’ jurisprudence in a statutory reform would have become increasingly valuable over time.


Second, patent interests were dividing.  By 1870, patents were no longer simply the domain of individual inventors.  New business interests, the railroads in particular, were increasingly important players on the political scene and had interests in patents.  Moreover, the inventor community was beginning to divide into the “star” inventors like Samuel Morse and the ordinary inventors with many fewer patents.  The stars had suffered some important defeats in the courts and those not allied with them may well have wanted to consolidate their gains.


Third, the cost of getting patent legislation dropped significantly.  After the Civil War, Reconstruction replaced the recalcitrant Southerners hostile to Northern interests in Congress with carpetbaggers and scalawags, groups more likely to be receptive to proposals to advance manufacturing interests.  All of these combine to make 1870 a natural time for a patent statute consolidating the existing law.
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Figure 1: Court patent opinons by year
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Figure 2: Cumulative Patent Opinions by Year

H. The 1870 Act’s Introduction of the “Distinct Claim” Requirement 


The 1870 Act placed more emphasis on the importance of the patent claim and required the patent applicant to define the invention more distinctly than the 1836 Act or subsequent court opinions had.  Claims under the 1836 Act “served merely to call attention to what the inventor considered the salient features of his invention. The drawing and description were the main thing, the claims were a mere adjunct thereto.... The idea that the claim is just as important if not more important than the description and drawings did not develop until the Act of 1870 or thereabouts.”
  In addition, the 1870 Act induced a “far‑reaching change in the attitude of both the Patent Office and the courts as to the way in which claims should be drawn and interpreted.”  Before 1870 “compliance with the requirements of the early statutes for a distinction between the new and the old was not perfect” creating “[t]he problem of discovering in the early patents what invention was involved” on the courts and the public. “The desirability of shifting this burden to the Patent Office and to the patentee himself soon became apparent.”


Our explanation for this development lies with the same split in the patent community described earlier.  As the stars rose, and made broad sweeping claims like claim eight in Morse’s __ patent application,
 the remainder of the patent community was threatened by the possibility of considerable litigation over infringement with the stars.  This would not have been in the patent bar’s interest as it would have reduced the value of patents generally by making them less certain.
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�  A notable exception is B. Zorina Khan, The Democratization of Invention: Patents and Copyrights in American Economic Development, 1790-1920 (2005).


� 


� We addressed this issue in detail in Craig Allen Nard and Andrew P. Morriss, Constitutionalizing Patents: From Venice to Philadelphia, 2 Rev. of L. & Econ. 223 (2006).


� Nard & Morriss, supra note __, at __.


� Nard & Morriss, supra note __, at __.


� Act of April 10, 1790, 1 Stat. 109 (2d session) [hereinafter 1790 Patent Act].


� 1790 Patent Act, § 1.


� Nard & Morriss, supra note __, at __.


� Nard & Morriss, supra note __, at __.


� Congress comprised a committee to amend the 1790 Act a mere seven months after it was passed.


� See Letter from Thomas Jefferson to Hugh Williamson (Apr. 1, 1792), reprinted in 6 The Works of Thomas Jefferson 459 (Ford ed., 1904) (the examination proceeding led Jefferson “to give undue & uninformed opinions” on the merits of patent applications “that require a great deal of time to understand”). 


� Steven Lubar, The Transformation of Antebellum Patent Law, 32 Technology & Culture 932, 936 (1991); Carroll Pursell, The Machine in America: A Social History of Technology 98 (1995) (“The members of the board were said to be philosophically opposed to the industrial classes and therefore overly parsimonious with patents”).  One notable critic of the board’s alleged parsimony was Joseph Barnes, attorney and brother-in-law of James Rumsey.  See Joseph Barnes, Treatise on the Justice, Policy, and Utility of Establishing an Effectual System for Promoting the Progress of Useful Arts, by Assuring Property in the Products of Genius (1792).


� Act of 1793 ----.


�


� See Nard and Morriss, supra note ---, at 258-68.


� Evans v. Eaton, 16 U.S. 454, --- (1818).  Justice Story, the leading patent law jurist of the 19th century, wrote, “[t]he inventor has …a property in his inventions; a property which is often of very great value, and of which the law intended to give him the absolute enjoyment and possession.” Ex Parte Wood, 22 U.S. 603, 608 (1824). And Circuit Justice Marshall, in Evans v. Jordan, stated that “the constitution and law, taken together, give to the inventor, from the moment of invention, an inchoate property therein, which is completed by suing out a patent.” 8 F.Cas. 872, 873 (C.C.Va 1813). In Lowell v. Lewis, the court wrote that “let the damages be estimated as high, as they can be, consistently with the rule of law on this subject, if the plaintiff's patent has been violated; wrongdoers may not reap the fruits of the labor and genius of other men.” 15 F.Cas. 1018, 1019 (C.C.Mass. 1817).


� See Khan at 98 (noting that under the 1793 Act, “[j]udges attempted to maintain incentives … by sending strong signals that only patent rights in inventions that conformed with statutory requirements would be maintained and enforces.”


� See Khan at 80 (stating “[e]xtensive reading of antebellum patent cases indicate that American courts from their inception attempted to establish a core of doctrine that fulfilled the intent of the Constitution”).


� Whittemore v. Cutter (1813).  or, as the Court wrote in Evans v. Eaton, the patentee was “mixing up the new with the old.”  20 U.S. 356, 434 (1822).


� Khan at 93


� Indeed, the problem of conflicting patent law interpretations among various federal courts was a major motivation in the creation of the Court of Appeals for the Federal Circuit in 19__.  See Andrew P. Morriss, Comment: A Public Choice Perspective on the Federal Circuit, 54 Case Western Res. U. Law Rev. 811 (2004).  


� Act of 1793, § 3.


� See Robert Spencer, The Patent Lawyer and the General Practitioner, Univ. of Pa. L. Rev. 924, 930 (June 1933).  See GB at 307 (“As the commercial interest in patents increased, so too did the realization that good legal advice was required”); Pursell, Machine in America, supra note ---, at 100 (“One particular result of the nation’s patent system was the rise of patent agencies, patent lawyers, and patent brokers”).  Judge Pauline Newman has noted that the “development of claim style was guided by growing cadres of professional patent examiners and registered patent attorneys, along with the growth of prior art and competing technologies.” Hilton Davis v. Warner-Jenkinson, 62 F.3d 1512, 1530 (Fed. Cir. 1995) (en banc) (Newman, J., concurring)


� See notes ---, infra.


� See Duffy at 308 (noting the claim “arose not from any administrative, judicial, or legislative requirement.  Instead, it was an innovation of patent attorneys, and it was formulated to protect and to expand the rights of patentees”). Hilton Davis v. Warner-Jenkinson, 62 F.3d 1512, 1530 (Fed. Cir. 1995) (en banc) (Newman, J., concurring) (noting the “development of claim style was guided by growing cadres of professional patent examiners and registered patent attorneys, along with the growth of prior art and competing technologies”). 


� N.J. Brumbaugh, History and Purpose of Claims in United States Patent Law, 14 J. Pat. Off. Soc’y 273, 276 (1932).  One commentator dates the earliest claim to an 1811 patent by Robert Fulton.  See Lutz, at 137.  An example of a pre-1836 claim can be found in Wyeth v. Stone (1840): “The invention of this art as well as of the particular method of the application of the principle is claimed.”  This claim is representative of the broad language that was commonly used in antebellum claim drafting.  Throughout the 19th century, various alterations and patent office regulations would lead to a series of refinements and the development of modern patent claim drafting.


� For example, Circuit Justice Marshall stated that “the constitution and law, taken together, give to the inventor, from the moment of invention, an inchoate property therein, which is completed by suing out a patent.” Evans v. Jordan, 8 F.Cas. 872, 873 (C.C.Va. 1813). See also Hilton Davis Chemical Co. v. Warner-Jenkinson Co., Inc., 62 F.3d 1512, 1516 (Fed. Cir. 1995) (en banc), rev'd & remanded for further proceedings consistent with this opinion, 520 U.S. 17 (1997), remanded, 114 F.3d 1161 (Fed. Cir. 1997) (“Courts have applied the doctrine of equivalents to protect the substance of the patentee’s right to exclude since the first few decades after enactment of the Patent Act of 1790….”). Significantly, patents were not examined under the 1793 statute, thus, non-literal patent infringement was analytically similar to contemporary non-literal copyright infringement. See Pennwalt, 833 F.2d at 970 (Newman, J., commentary) (noting that “[d]etermination of equivalency is not unlike determination of substantial similarity in copyright law”). Many infringement cases focused on the “principle” of the invention as highlighted by the patent claim and adopted equitable language such as “colorable differences” or “substantial identity” to gauge infringement. See note 60, infra.


� From 1804-1835 there were 68 reported patent cases, ten of which were handed down by the Supreme Court. Remarkably, of the 58 reported lower court cases, 40 were written by Justices Bushrod Washington and Joseph Story, two Supreme Court justices riding circuit.


� See, e.g., Odiorne v. Winkley, 18 F. Cas. 581, 582 (C.C.D. Mass. 1814) (Story, C.J.) (“[m]ere colorable differences, or slight improvements, cannot shake the right of the original inventor”); Barrett v. Hall, 2 F. Cas. 914, 921 (C.C.D. Mass. 1818) (Story, C.J.) (“Slight or colorable differences will not protect the defendants in their infringement, or defeat the right of the patentee”). See also Sloat v. Spring, 22 F. Cas. 330, 334 (C.C.E.D. Pa. 1850) (“Mere colorable alterations, or adroit evasions by substituting one mechanical equivalent for another in the combination which constitutes the machine, should never be allowed to protect a party”)


� See, e.g., Blanchard v. Reeves, 3 F. Cas. 638, 640 (C.C.E.D. Pa. 1850) (Grier, C.J.)  (“We can not shut our eyes to the fact that the defendants have pirated the invention of the complainant in all its essential parts. Whether the changes made constitute an improvement of the plaintiff's machine we need not inquire”); Wyeth v. Stone, 30 F. Cas. 723, 728 (C.C.D. Mass. 1840) (Story, C.J.) (“Of course, if either machine is new, and is the invention of Wyeth, and it has been actually pirated by the defendants, the plaintiff is entitled to maintain a suit therefore….”).


� See, e.g., Le Roy v. Tatham, 55 U.S. 156, 176 (1852) (“the test of infringement is, whether the defendants have used substantially the same process to produce the same result”).


�  The use of the word “substantially” in the context of patent infringement can be traced to the 1817 cases of Gray v. James, 10 F. Cas.1015, 1016 (C.C.D. Pa. 1817) and Lowell v. Lewis, 15 F. Cas. 1018, 1021 (C.C. Mass. 1817). In the former, Circuit Judge Washington charged the jury that discerning differences in principle between two machines can be difficult, “[b]ut we think it may safely be laid down as a general rule, that where the machines are substantially the same, and operate in the same manner, to produce the same result, they must be in principle the same.” Id.  In Lowell, Circuit Justice Story instructed the jury that “whether the defendant has violated the patent-right of the plaintiff … depends upon the fact, whether the pumps of Mr. Perkins and of Mr. Baker are substantially the same invention. I say substantially the same invention, because a mere change of the form or proportions of any machine cannot, per se, be deemed a new invention.”  See also Wilson v. Barnum, 49 U.S. 258, 261 (1850) (“It is a question as to the substantial identity of the two machines”); Sanitary Refrigerator Co. v. Winters, 280 U.S. 30, 41-2 (1929) (“There is a substantial identity, constituting infringement, where a device is a copy of the thing described by the patentee, ‘either without variation, or with such variations as are consistent with its being in substance the same thing’”) (quoting  Burr v. Duryee); Van Hook v. Wood, 28 F. Cas. 1007, 1007 (C.C.N.Y. 1844) (“But supposing the proof establishes the substantial identity of the two


machines, the fact of infringement, I think, is fully made out by the complainant.”).


� Duffy, The Festo Decision, supra note __, at 309. 


� Id. In this regard, Duffy notes that the claim was created “to protect and to expand the rights of patentees.” Id. at 308.  See also Ridsdale Ellis, Patent Claims 3 (1949) (Early 19th century claims “served merely to call attention to what the inventor considered the salient features of his invention”). Central claiming was so common that when the Patent Act of 1836 was passed, it was "understood as merely codifying the existing law which had been developed by the courts." Lutz, Evolution of the Claims supra note __ at 143.


	The word “claim” found its way into the 1836 Patent Act and, as a result, assumed greater importance. Nevertheless, the claim was still not regarded as the central feature of the patent document, even though applicants began to draft claims more specifically by expending a “great deal of effort … in formulating claims, and the practice grew of presenting a profusion of claims of varying form and scope.” Woodward, supra note __, at 764. 	In 1870, Congress, for the first time, specifically required the patent applicant to claim his invention distinctly and with particularity. See Patent Act of 1870, ch. 230, § 26, 116 Stat. 198, 201 (1871). This new requirement, which came to be known as “peripheral claiming,” highlighted the notice function of the claim and provided the applicant with more autonomy is setting forth the outer boundaries (periphery) of his invention.  The public, it was thought, could now have more confidence on where the patentee’s proprietary boundaries reside because peripheral claiming reduced the need for the DOE.  Central claiming was officially dead, and the patent claim from 1870 to the present day has held center stage. See e.g., Merrill v. Yeomans, 94 U.S. 568, 570 (1876) (asserting that the claim is of "primary importance" in ascertaining exactly what is patented). 
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� Wright, Economic Revolution, supra note __, at 302 (“The primary respect in which Southern factor endowments differed from those of the rest of the nation, however, was labor.  The decisive step in America’s surge to world economic prominence in the 19th century was an emerging ‘American system’ of technology, manifested in a specialized machine tool industry producing almost exclusively for the U.S. market. This development was genuinely national, not in the sense that it was the object of explicit public policy, but in the sense . . . that the nation was a ‘technological community’ sharing a communication network and a common market environment. … The important point is that this distinctive national technology was well-adapted to the labor market setting which prevailed more or less everywhere in the country except the South.”); Wright, Old South, New South, supra note __, at 19 (“many manufacturing and urban activities that blossomed during the agriculturally slow years of the 1840s subsequently stagnated under the pressure of labor and capital shortages in the 1850s.).


� North, supra note __, at 122.


� Tom Downey, Planting a Capitalist South: Masters, Merchants, and Manufacturers in the Southern Interior, 1790-1860, 122 (2006).  For example, in midst of depressed cotton prices of 1840s, the South “did make a move into textiles” serious enough to “produce real concern in the North.” Wright, Old South, New South, supra note __, at 127.


� “In the decades after the Revolutionary War, state and local government became active participants in the overall efforts of South Carolinians to enhance the economic potential of themselves and their state.”  The examples Downey provides are of activities like authorizing roads. “Such activity, however, cast the state in the role of regulator, not participant.  Despite a desire for government to play a part in their state’s development, South Carolinians still blanched at vast expenditures of public money or the creation of a vast, permanent administrative bureaucracy.” Downey, supra note __, at 37.


� Downey, supra note __, at 119.


� North, supra note __, at 64.


� North, supra note __, at 67.


� North, supra note __, at 67-68, 143.


� North, supra note __, at 153.


� North, supra note __, at 154.


� North, supra note __, at 154.


� North, supra note __, at 155.


� Gavin Wright, The origins of American industrial success, 1879-1940, in Historical perspectives on the American Economy: Selected Readings 455, 456 (Robert Whaples & Dianne C. Betts, eds., 1995).  The U.S. share of world output only passes the U.K.’s share in the 1890s and in industrial output per capita the U.S. took the lead only after 1900. Wright, Origins, supra note __, at 457, Charts 1 and 2.


� North, supra note __, at 18.


� North, supra note __, at 22.


� North, supra note __, at 18.


� North, supra note __, at 53.


� Wright, Old South, New South, supra note __, at 126.


� North, supra note __, at 46-47; 66-67.


� North, supra note __, at 46 (“Between 1793 and 1808, the economic development of the United States was tied to international trade and shipping.”).


� North, supra note __, at 56.


� North, supra note __, at 177 (The biggest external change in 1815 was “a world at peace, with all that it implied in terms of reimposed navigation laws and the comparative advantage of Britain in the production of finished goods, particularly textiles.”).


� North, supra note __, at 185.


� North, supra note __, at 165.


� North, supra note __, at 67.


� North, supra note __, at 66-67.


� North, supra note __, at 103.


� North, supra note __, at 165 (“Between 1810 and 1820, manufacturing output showed a drastic decline in every state in the Northeast).


� Habakkuk, supra note __, at 97.


� North, supra note __, at 68-69 (Cotton over half the value of exports, “the most important proximate cause of expansion” up through 1843.).


� North, supra note __, at 198.  Specialization grew up in part because of the increasing size of manufacturing operations due to market expansion.


Localization of industry has not necessarily implied large plants, but it has meant an increasing specialization of function in large numbers of relatively small plants. As the market grew larger, the firm became increasingly specialized. Auxiliary activities, which initially had to be undertaken by an individual firm in order to produce or market a product, could be more efficiently done by other firms concentrating on producing the equipment, supplying the raw material, marketing the product, or even training the labor force. It was this growth of specialized function with the increasing size of the market that resulted in Adam Smith’s classic argument that productivity of labor is fundamentally influenced by specialization of function. It was the development of a large number of complimentary and auxiliary manufacturing activities in typically small, but growing, plants which characterized the emergence of the Northeast as a manufacturing center, and which contributed significantly to increased efficiency in the economy.


North, supra note __, at 159.


� North, supra note __, at 167.


� North, supra note __, at 167.


� North, supra note __, at 204; North, supra note __, at 202 (“The period from the fall of 1839 to 1843 resembles a similar era just ninety years later in that both were severe and prolonged drops in economic activity.”).


� North, supra note __, at 204 (“The 1840’s and 1850’s were an era of enormous land acquisition. Beginning with Texas in 1845, the Oregon territory in 1846, California and the Southwest in 1848, and the Gadsden Purchase in 1854, the continental boundaries of the country were rounded out, and a vast new area of rich resources was opened for exploitation.”)


� North, supra note __, at 204.


� North, supra note __, at 206.


� North, supra note __, at 163
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� Habakkuk, supra note __, at 50. (“In the early decades of the century the principal effect of labour-scarcity in America was probably to induce American manufacturers to adopt labour-saving methods invented in other countries earlier and more extensively than they were adopted in their country of origin.  The number of autonomous inventions was greater in the older industrialized countries. But where their principal advantage was that they were labour-saving, they were more quickly adopted in the U.S.A. and labour-scarcity then induced further improvements, each additional improvement being perhaps small in relation to the original invention.”); Habakkuk, supra note __, at 117 (“New ideas were often the least important part of invention or at least the part which was most easily borrowed.  What determined whether and where the ideas bore fruit was the practical capacity brought to bear on them.”).


� PP 1829, III, p. 547 quoted in Habakkuk, supra note __, at 51, n. 2.


� Habakkuk, supra note __, at 52. Habakkuk, supra note __, at 105 (“A large part of American industrial progress in the nineteenth century was due to the rapidity of technical advance in machine tools. … most of the important new machine tools … [after 1850] were developed in America and were adapted to very specialised uses.”).


� Habakkuk, supra note __, at 52.


� Habakkuk, supra note __, at 52.


� Habakkuk, supra note __, at 57-58. Maintenance costs are mostly labor and they occurred later in machinery’s life, and so high labor costs encouraged scrapping. Habakkuk, supra note __, at 60.  Further, “in America much of the ability of the type which in Europe would have gone into craftsmanship was devoted to ordinary manufacturing operations and had greater opportunity therefore of making improvements to them. Americans of craftsman ability thus devoted themselves to mechanical ingenuity; not being trained to the most intricate invention, they nevertheless turned very successfully to more economically useful gadgets.”  Habakkuk, supra note __, at 116.


� Habakkuk, supra note __, at 56.


� Habakkuk, supra note __, at 62-63 (“The main point is the favourable effect of labour-scarcity on technical progress.”).


� Habakkuk, supra note __, at 1.


� Habakkuk, supra note __, at 74.


[M]any American manufacturers at the close of the eighteenth century were poised at the point at which average profits were high but where marginal profit-rates threatened to fall rapidly.  They were using labour as economically as possible with existing techniques and were on the look-out for new methods of doing so, but only in a limited number of cases had they been so successful as effectively to defer the point of sharply falling returns [due to labour market imperfections].


	


This was a situation capable of producing new methods, even without the operation of any forces external to the American economy.  A sharp increase in demand, for example, might provide just the additional force necessary to break through the technical difficulties which impeded the replacement of men by machines. Thus the government contract for arms to Whitney (1798) and North (1799) provided them with the impulse to undertake revolutionary changes in their manufacture….


Habakkuk, supra note __, at 94.


� Habakkuk, supra note __, at 95 (“the penalties for not adopting capital-intensive techniques increased as communications improved, and as labour- and product-markets became less imperfect.”).


� Habakkuk, supra note __, at 71.


� Habakkuk, supra note __, at 122 (“Where the problem was not principally one of saving labour and the solution did not lie either in labour management or mechanical engineering, the Americans were not conspicuously successful.”).  By comparison, Britain focused its innovative energies elsewhere.  


The principal difference between America and England was not that the Americans were more inventive or better able to develop their inventions; it lay in the object to which these abilities were devoted. British inventors in the nineteenth century were not preoccupied with labour-saving, for this not primarily what the British economy required from its ingenious men. …


Habakkuk, supra note __, at 118.


� See Nard & Morriss, supra note __, at __.  A more recent but nonetheless classic intellectual property example of this process is the Sonny Bono Copyright Term Extension Act of 1998, which substantially extended existing copyrights.  The extension bestowed a considerable benefit on holders of existing copyrights, imposed a small cost on the public generally (the loss of new works that might have been developed), and produced no public benefit at all.


� Richard A. Epstein, The Independence of Judges: The Uses and Limitations of Public Choice Theory, 1990 B.Y.U. L. Rev. 827 (1990); Richard A. Posner, What Do Judges and Justices Maximize? (The Same Thing Everybody Else Does), 3 Sup. Ct. Econ. Rev. 1 (1993).


� A modern example of this is the collapse of the federal portion of the overall state attorney general tobacco litigation settlement.  When anti-tobacco interests in the White House and Congress raised the price and reduced the benefits to the tobacco companies of the federal legislative portion of the settlement, the tobacco companies launched a successful campaign to derail the settlement.  See Martha A. Derthick, Up in Smoke: From Legislation to Litigation in Tobacco Politics 119-147 (2nd ed. 2005). 


� In particular, since the economics of litigation means that trials and appeals rather than settlement occur when both parties overestimate their chances of success, it is unlikely that the parties to an appeal would know enough to predict a bad outcome in advance of the opinion.


�


�Ex Parte Wood, 22 U.S. 603, 608 (1824). Moreover, a sympathetic judiciary construed the patent law “favourably and benignly in favour of patentees,” Whitney v. Emmett, 29 F. Cas. 1074, 1083 (CC Pa 1831), and viewed the inventor as having a natural property right in his invention. For example, Circuit Justice Marshall, in Evans v. Jordan, stated that “the constitution and law, taken together, give to the inventor, from the moment of invention, an inchoate property therein, which is completed by suing out a patent.” 8 F.Cas. 872, 873 (C.C.Va 1813).  And Justice Story, in Lowell v. Lewis, wrote that “let the damages be estimated as high, as they can be, consistently with the rule of law on this subject, if the plaintiff's patent has been violated; wrongdoers may not reap the fruits of the labor and genius of other men.”  15 F.Cas. 1018, 1019 (C.C.Mass. 1817).  See also, Edward C. Walterscheid, To Promote the Progress of the Useful Arts: American Patent Law and Administration, 1798-1836 75 (asserting that in the late 18th and first half of the 19th centuries, patent law was “perceived to be primarily for the purpose of rewarding inventors with public benefits accruing only incidently to this primary purpose….  The modern view that ‘[t]he patent law is directed to the public purposes of fostering technological progress’ would have been almost completely foreign”).  Fisk, at 1162-63;


� See Walterscheid, American Patent Law and Administration, supra note __, at 244 (noting that Thornton, “like many of his contemporaries, … viewed the patent system not so much as being embued [sic] with a public interest, but rather as a mechanism for rewarding legitimate inventors and protecting their rights”).  For a discussion of William Thorton’s tenure as Superintendent of Patents, see Daniel Preston, The Administration and Reform of the U.S. Patent Office, 1790-1836, 5 J. Early Republic 331 (1985); Kenneth W. Dobyns, The Patent Office Pony: A History of the Early Patent Office 42-57 (1994).


� Catherine Fisk, Removing the ‘Fuel of Interest’ from the ‘Fire of Genius’: Law and the Employee-Inventor, 1830-1930, 65 U. Chi. L. Rev. 1127, 1142 (1998).  The natural rights justification was also utilized by courts as a basis for justifying patent term extensions, not only at the behest of inventors, but also his assignees or heirs.  As the court in Brooks v.  Bickell stated:


The same reason that would give a renewal to the patentee, would be equally strong in behalf of his heirs.  If the term of the original grant had not given an adequate remuneration for ‘the time, ingenuity, and expense’ of the patentee; on every principle of public policy, in the event of his decease, there should be a renewal for the benefit of his heirs.  That a man should be secured in the fruits of his ingenuity and labor, is a sound maxim of the common law.


4 F.Cas. 247, 251 (C.C.Ohio 1843).


� See New England Association of Inventors and Patrons of Useful Arts, Remarks on the Rights of Inventors 12 (1807) (Noting that American “patent-laws are but of recent date, consequently the mass of the people have not yet had an opportunity of drawing from experience and reflection, a true judgment of the value of those laws, or of the studies of the inventor”); [Green Book at 307 (asserting that “during the early part of the nineteenth century the great majority of the populace gave very little thought to the patent system, if indeed they even knew it existed”); Lubar, Transformation, supra note __, at 936-37 (“Innumerable complaints by inventors of Americans’ distaste for technological innovation before 1830 raise questions about Americans’ presumed technological enthusiasm”).


� U.S. Patent Activity, United States Patent and Trademark Office at � HYPERLINK "http://www.uspto.gov" ��http://www.uspto.gov�.  See also Khan and Sokoloff, supra note __, at 366; Zhan, supra note __, at 60 (return of rents).  Patent activity was particularly pronounced in the manufacturing sector, represented predominantly by inventors in southern New England and New York.  See Khan and Sokoloff, Schemes of Practical Utility, supra note __, at 290 (“Like patentees in general, the great inventors were disproportionately concentrated in the Northeast, and especially in Southern New England and New York”); Kenneth L. Sokoloff, Invention, Innovation, and Manufacturing Productivity Growth 352, in American Economic Growth and Standards of Living before the Civil War (Gallman and Wallis eds. 1992).  With regard to patenting activity in these two regions, he writes:





By 1805-11, southern New England and New York had attained per capita patenting rates that were more than twice as high as those in any other part of the Northeast, and nearly three times the national average.  Although the gaps had narrowed slightly by the mid-1840s, these two subregions still enjoyed an advantage of more than 50 percent over the next highest, Pennsylvania.  By 1860, southern New England and New York were accounting for more than half of the nation’s patents with only a fifth of its population.  Southern New Englanders were especially inventive, with a rate that was 150 percent that of New Yorkers, 250 percent that of Pennsylvania, and more than 300 percent that of northern New Englanders….





Id. at 252.  Senator Ruggles notes in his Report on the 1836 Act that the War of 1812 was the turning point for innovation in American manufactures.


� Dobyns, The Patent Office Pony, supra note __, at 100. 


� For example, Steven Lubar writes that the “Patent Law of 1836 was the Jacksonian answer to the patent problem.  By establishing a professional review(that is, a nonjudicial, nonpolitical review(it put all patentees on the same level. It was, in Ruggles’s terms, a “‘general law…without discrimination.’” Steven Lubar, Transformation, supra note __, at 942.  See also, Preston, Administration and Reform, supra note __, at 350-53.  


� See, e.g., Daniel Preston, The Administration and Reform of the U.S. Patent Office, 1790-1836, 5 J. Early Rep.  331, 348-53 (Fall 1985). 


� See Steven Lubar, Transformation, supra note __, at 941.  Jackson accepted technology and saw a place for it in the American economy.  As an aside, Jackson himself laid the cornerstone of the newly constructed Patent Office.


� Khan at 99.


� See John F. Duffy, The FCC and the Patent System: Progressive Ideals, Jacksonian Realism, and the Technology of Regulation, U. Colo. L. Rev. 1071, 1126 (2000) (asserting that the “proliferation of invalid patents was directly related to the courts’ inability to manage the property rights system”).  See also Thomas Cooper, On Patents, 2 Emporium Arts & Sci. 431, 454 (1814) (criticizing courts’ ability to understand technical subject matter).


� Ruggles received the first patent under the 1836 Act, U.S. Patent No. 1, for a “locomotive steam engine.”  See Dobyns, Patent Pony, supra note __, at 101-02.  


� See S. Rep. No. 24-338 (1836) at 4. 


� Dobyns at 98,  See also Ellsworth at 179 (noting that under the 1793 Act, “[t]here will be a rich harvest for lawyers; but how many honest mechanics and inventors will be ruined by the expense of litigation”) 


� See Ellsworth at 178.  See also Ruggles Report (stating this practice of “speculation in patent rights has become a regular business, and several hundred thousand dollars … are paid annually for void patents, many of which are fraudulently obtained.”)
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� 


� We are aware of the issues in relying on published opinions.  We will address these more fully in a later version of the paper.


� Risdale Ellis, Patent Claims 3 (1949).


� Deller, Patent Claims (2nd ed. 1971)
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