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Introduction

On the evening of Saturday, 1 February 1845, the hall of the Tontine 
Hotel in Glasgow echoed to the sounds of a dinner, speeches, and 
numerous enthusiastic toasts celebrating the invention of the hot blast 
in iron manufacture.1 The man recognized as the author of the inven-
tion, James Beaumont Neilson (1792–1865), was the guest of honor, 
seated at the right hand of the chairman of the meeting, the Lord 
Provost of the city. They were joined by many of the leaders and 
proprietors of the Scottish iron and coal trades, other industrialists, 
and key legal figures and officials. Neilson’s partners in the hot-blast 
patent hosted the dinner (Figure 1). That patent had been taken out in 
1828 and expired in late 1842, during which period it had earned a 
fortune for Neilson, his partners, and many others who benefited from 
the transformation of the Scottish iron trade, which it had helped to 
bring about. The patent had also been the focus of numerous legal 
actions to defend it, which had cost a great deal of money but had 
finally, when the dinner was held, reached a successful conclusion. So 
Neilson was being celebrated at this juncture because of this particular 
victory. It was not his triumph alone as the toasts of the evening made 
clear—glasses were raised to the proprietors of minerals in Scotland, 
the ironmasters of Scotland and England who gave evidence at the 
hot-blast trials, the Scottish Bar, and the iron and coal trades. But the 
particular victory was also seen as a step in much larger developments. 
Toasts were also proposed to “the progress of steam navigation,” “the 
extension of railways all over the world,” and “the extension of our 
commerce in the East Indies and China,” all of which were seen as 
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technological transformations dependent on the efficient and extensive 
production of iron. The figure of the inventor, as epitomized by Neilson, 
was also in mind—the inventor who through study, experiment, and 
industry makes discoveries and initiates improvements that transcend 
individual benefit to promote the commonwealth. To this idea were 
directed both the toast proposed by Professor Fleming to “Popular 
education, and the promotion of intelligence among the operative 
workmen of this country,” and that offered by James Patrick Muirhead 
to “The Inventive Genius of Great Britain, and the Memories of Watt, 
Arkwright and Murdoch.” Muirhead’s toast made much of the similar-
ities between Neilson and Watt:

. . . it cannot, I think, fail to strike us how similar in many 
particulars has been the course, how kindred in some respects must 
have been the spirit of James Neilson, and James Watt. Born in the 
same district of country; the science of both cradled in the same 
City;—their merits recognized and fostered by patrons of similar 
eminence and similar benignity; —both in like manner observing, 
considering and investigating the nature, —the marvelous nature 
and properties of Heat; both with like felicity deducing conse-
quences important and beneficial to Man;—with like perseverance 
elaborating and perfecting their respective inventions;—threatened 
alike with repeated illegal infringements of their just rights, and 
both alike, after an arduous contest, finally and triumphantly 
successful:—I know not what is wanting to the truthfulness and 
completeness of the parallel . . . 2

While celebrating this supposed “second Watt,” most of those 
present would also have joined, though with varying degrees of enthu-
siasm, in a celebration of the patent system itself as providing a reward 
for inventive genius, an incentive for investors in improvements, and a 
vehicle for obviating secrecy and securing inventions as public property 
once the limited monopoly of the patent had expired.

The Neilson patent, and legal deliberations about it, quickly 
became, and remain, an important case in the ongoing struggles over 
what is patentable subject matter. For example, in 1853, during contest 
over Samuel Morse’s telegraph patent, Morse’s lawyers used Neilson v. 
Harford to try to defend the infamous eighth claim of Morse’s patent 
to all communication by electricity. They did so on the grounds that 
Neilson had been allowed to patent a principle—a contentious claim, 
and certainly not the intent or belief of the English judges involved in 
the case. The argument was not accepted, but that it was attempted 
indicates the ongoing salience of the decision.3 In the 1920s and the 
1930s, when the issue of “scientific property” was much debated, the 
Neilson patent was again discussed as a key precedent that shortened 

Miller.indd   362 1/24/2017   9:11:16 AM



neilson’s hot blast in iron production	 363

the distance between “discovery” (i.e., the discovery of a principle) and 
“invention” (i.e., putting a principle into effect). The Neilson patent 
decision features today in the teaching of intellectual property law, 
especially in connection with the issue of software patents, and promi-
nent lawyers, such as Jeffrey Lefstin, recall its importance in and 
modern relevance to recent cases on patent-eligible subject matter, 
where it continues to be cited and used by interested parties. 4 We see in 
the recent heated debates over the non-patentability of “products of 
nature” and how that is to be interpreted in contests over gene patents 
clear echoes and recapitulations of argument from the Neilson case.5

In what follows, I am concerned to tell the story of Neilson’s inven-
tion and of his patent and the trials that it underwent. I do this with a 
particular eye on (a) the debate over whether the patent was illegiti-
mate because of an attempted patent of a principle; (b) how that debate 
was conducted; and (c) how, in a limited sense, it was resolved. I will 
begin by outlining Neilson’s career, his invention, his patent, and the 
legal wrangles to which it was subject. I will then explore in greater 

Figure 1. Daniel Macnee, The Hot Blast Partners, ca. 1840. The characters 
depicted are the partners: (from left to right) James Beaumont Neilson; Charles 
Mackintosh; John Wilson of Dundyvan; James Dunlop of Tollcross; Robert Ait-
ken, accountant and syndicate secretary; and the lawyers Anderson Kirkwood and 
Andrew Bannatyne. Source: University of Strathclyde Collection. (Reproduced by 
kind permission of the Department of Archives and Special Collections, University 
of Strathclyde Library).
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detail the arguments made during the patent trials and, in particular, 
how the issue of the patenting of a principle was dealt with. Here I will 
suggest the construction of the figure of the inventor and the negotia-
tion of credibility played a crucial part, but so too did the public policy 
issue of rewarding (perhaps more particularly being seen to reward) 
the initiator of a transformative invention of great utility.

A growing number of historians have noted the strong link between 
the operation of patent systems and the cultivation of the myth of the 
heroic individual inventor.6 The myth has helped to validate patent 
systems, and the systems, in their turn, perpetuate the myth; Neilson’s 
career and that of his patent is a fine example of this. In addition, 
because Neilson’s patent was so close to being a patent of a principle—
today we would describe it as having very broad scope—the scale of 
mythmaking was correspondingly heroic, and it makes reconstructing 
the complex story of the hot blast difficult. Ironically, among the key 
sources for recovering that story are the detailed records of the trials 
that affirmed the validity of the patent.

Recently Paul Belford has offered a reappraisal of Neilson and the 
hot blast.7 Like the current study, he points to the complexity of the 
development of the hot blast when compared to the simple accounts of 
it as Neilson’s invention. Unlike the current study, Belford’s account 
concentrates on another candidate inventor, Thomas Botfield, a Shrop-
shire ironmaster, as anticipating Neilson. My approach is a skeptical 
one concerning the merit of the claims of any individual inventor. I do 
not seek to arbitrate the individual claims to invention. My primary 
purpose is to explain how it was that Neilson came to be seen, and 
celebrated, as the inventor. Because of this, unlike Belford I concentrate 
on a close reading of the trials of Neilson’s patent and also give careful 
attention to the invention stories told by the Neilson camp in other 
forums, including scientific ones. The public debate over the invention 
of the hot blast scarcely featured Botfield at all. A strong case exists for 
seeing invention of the hot blast as a collective process involving a cast 
of characters working closely in the same environs as Neilson. It was 
their stories, mobilized in legal forums by powerful ironmasters, that 
posed a real threat to the Neilson camp. However, I will argue that 
astute legal tactics, the ability to garner scientific credibility, and luck 
concerning the currents of public policy on patents in the late 1830s 
and 1840s gave Neilson the victory and the laurels as sole inventor. In 
conclusion, I also reflect on the broader historical implications of the 
case in the light of a recent revisionist account of the history of the 
British patent system.
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Neilson’s Career

Neilson was born on 22 June 1792 at Shettleston outside Glasgow and 
was known in his inner circle as “Beaumont.”8 His father, Walter 
Neilson, was at that time engine-wright at Govan Colliery, having 
previously worked as an engineer in Dr. John Roebuck’s Borrowstone-
ness colliery. On leaving school at about 14, Neilson assisted his father 
with colliery steam engines and then, in 1808, was apprenticed to his 
older brother John (who had established Oakbank Iron Works in 
Glasgow) before obtaining, in 1814, a post as engine-wright at a 
colliery in Irvine, Ayrshire. In 1817, when the Glasgow Gas Company 
was established, Neilson was appointed foreman. He became manager 
and engineer five years later and remained with the company until his 
resignation in 1847. He acquired a significant reputation as a gas engi-
neer and was responsible for a number of improvements in that field: 
he devised the swallow-tail burner (which passed into general use), and 
he also used clay in the construction of gas retorts and employed waste 
coal tar for heating them. The practice of removing ammonia from coal 
gas by the use of iron sulphate solutions was another of his innova-
tions, one that led indirectly to his development of the hot blast.

The knowledge that Neilson brought to these improvements had 
been gained partly from working with his father and brother, but when 
he joined the Gas Company, Neilson had also begun study at the 
Andersonian Institution. The knowledge of natural philosophy and 
chemistry so gained was reputedly important to his gas innovations 
and the hot blast in iron manufacture. Neilson took out the patent for 
the hot blast in September 1828 in England and the following month in 
Scotland and Ireland.

Although already a successful young man, Neilson could not 
develop the invention on his own. He entered into partnership to gain 
the capital and access to full-scale iron production, required to bring 
the hot blast into commercial operation. As the hot blast did come into 
widespread use in the 1830s, Neilson and his partners began to accu-
mulate fortunes from the fee (i.e., one shilling per ton of iron produced) 
that they charged to licensees using the patented process. There were 
early signs of trouble in the working of the patent in 1832 when one 
licensee, the Bairds of Gartsherrie, refused to pay further fees and  were 
threatened with legal action. Although the issue was resolved out of 
court for the time being, the Bairds remained the major force behind 
many subsequent challenges to the Neilson patent.9

In the 1830s, Neilson and his claimed invention became more widely 
known. He supplied the first detailed public account of his path to the 
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invention in 1832 in a publication by James Cleland.10 The following 
year, he published a similar account in the Transactions of the Institution 
of Civil Engineers.11 These were, I think, strategic publications with an 
eye on not only publicizing the invention but also defending it. We will 
see, however, that Neilson’s delineation of what he called his “discovery 
of the invention” also gave clues to his opponents about how they might 
claim lack of novelty in the invention due to the existence of prior art. 
For some of his licensees were restive—some of them were, in the nature 
of things, themselves making improvements in the use of the hot blast 
that considerably altered the design of the heating apparatus and 
increased the savings made. They began to question paying Neilson and 
his partners for the privilege of using what could be seen as a rather 
abstract depiction of the process in their patent. Was the process now in 
use really the same as that which Neilson had devised? Put another way: 
Had Neilson really invented the hot blast?

A number of iron producers formed a combination to fight the 
Neilson patent to the end, in what some characterized as a “conspiracy 
of capital against talent.”12 This fight produced a congeries of court 
actions in the late 1830s and early 1840s with, at one time, as many as 
20 actions going on. Three main cases were, however, argued before 
juries, and it is these that we will study in detail, namely Neilson et al. v. 
Harford (1841), Neilson et al. v. Househill Iron & Coal Company 
(1842), and Neilson et al. v. W. Baird & Co. After the wash up from 
these cases, it was clear that Neilson and his partners had won a major 
victory, which was the cause of celebration at the Tontine Hotel in 1845.

Neilson settled to enjoy his success. Already a member of the Insti-
tution of Engineers and of the Chemical Society, he received the impri-
matur of the scientific community by his election on 15 January 1846 
as a Fellow of the Royal Society of London. His election certificate is 
terse and to the point, describing him as the discoverer of “‘The Hot 
Blast’ system of manufacturing iron” and as distinguished for his 
acquaintance with the science of “mechanical philosophy.” The end of 
patent hostilities would have been regarded by many Fellows as a suit-
able point at which to welcome Neilson to their midst as a discoverer 
and  national benefactor.13 After his retirement from the Glasgow Gas 
Company in 1847, Neilson purchased a property on the Isle of Bute. 
Then, in 1851, he moved to an estate at Queenshill, near Tongland, 
Kirkcudbrightshire. There he was active particularly in the promotion 
of workers’ education. He died at Queenshill on 18 January 1865.

The making of Neilson into a legendary figure began even as his 
patent victory was secured. The writer of an 1845 article on the Scot-
tish iron manufacture took this view of him:
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His name is identified with the greatest improvement that has yet 
been discovered in one of our staple manufactures; and will pass 
down to posterity, as not unfit to be associated, in point of useful-
ness to his country, with the names of Watt, and Arkwright, and 
Cartwright. Were any tribute to be paid him, either now or here-
after, the most appropriate device that could be placed upon it 
would be to present him as standing betwixt the blowing cylinder 
and the blast-furnace, intercepting and heating the air in its passage 
from the one to the other. Such would be a vivid picture of Neil-
son’s invention.14

To my knowledge, no such immortal image was ever created, but 
Neilson was commemorated in Smiles’ Industrial Biography and other 
publications devoted to self-help and uplift.15 Neilson had not only 
exhibited the impulse to self-improvement in his own life but also 
encouraged it in others. He had been a founder of the Glasgow 
Mechanics’ Institute in 1824 and, as we have seen, pioneered other 
similar ventures in retirement. In 1883, his son, Walter Montgomerie 
Neilson, erected the 35-foot high obelisk, reminiscent of a blast furnace, 
which stands on Barstobrick Hill on Neilson’s former Queenshill estate 
near Ringford. The text on the obelisk reads, simply: “NEILSON HOT 
BLAST 1828.”

The Invention of the Hot Blast

So, how did the invention of the hot blast come about? The story as 
told by Neilson has been repeated by numerous secondary accounts 
and histories, including that written by Samuel Smiles. In the literature 
of the patent trials, there is another version given by Neilson’s oppo-
nents— itself perhaps no more reliable than Neilson’s version given the 
context of its telling—which paints him as ignorant of the iron trade, 
arriving at his basic insight by accident rather than by scientific deduc-
tion, crucially dependent on others in developing the technique, and 
usurping the credit due elsewhere for the plant design, which rendered 
the hot blast immensely profitable and transformed the iron industry.16 

According to his own account, Neilson’s first study of blast furnaces 
was stimulated when an ironmaster consulted him in 1824 on whether 
the air blast to a furnace might be purified. This individual, like many 
others in the trade, had noted that iron smelting proceeded less satisfac-
torily in summer. Indeed it was commonly accepted that winter air was 
best for the blast. The ironmaster’s interest in purifying the air for the 
blast, specifically to remove sulphur from that air, must have been based 
on the idea that greater sulphur content in the air in the summer months 
might be responsible for the seasonal variation in productivity. So 
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Neilson was first drawn into work on the blast because of his expertise 
in purifying gases. But Neilson rejected the sulphur hypothesis even as he 
accepted at this stage, at least indirectly, that cold air was best. In a paper 
titled “On the Smelting of Iron” read in 1825 to the Glasgow 
Philosophical Society, Neilson argued that the summer effect was more 
likely due to an increase in the vapor pressure, as there was more water 
in the air in summer when temperatures were higher. In that case, drying 
the air with quicklime would be a remedy. Another hypothesis that he 
suggested was that the air in summer contained insufficient oxygen.

Neilson claims that this latter idea was suggested by an observation 
by James Ewing of the Muirkirk Ironworks, who had found that one of 
his blast furnaces, which was about a half-mile away from the blowing 
engine, did not work as well as the furnaces located near the source of 
the blast. Neilson reasoned that friction involved in the travel of the 
blast from the blowing engine to the distant furnace reduced the 
volume of air, and hence of oxygen, being delivered to the furnace. If 
the air were heated, then its volume would increase and the problem 
would be lessened. To investigate the effect of heating the blast air, 
Neilson reports that he performed a simple experiment:

To the nozzle of a pair of common smith’s bellows, I attached a cast 
iron vessel heated from beneath, in the manner of a retort for gener-
ating gas, and to this vessel, the blow pipe by which the forge or 
furnace was blown, was also attached. The air from the bellows 
having thus to pass through the heated vessel above mentioned, was 
consequently heated to a high temperature before it entered the forge 
fire, and the result produced, in increasing the intensity of the heat in 
the furnace, was far beyond my expectation, and so evident as to 
make apparent to me the fallacy of the generally received opinion, 
that the coldness of the air of the atmosphere in the winter months, 
was the cause of the best iron being then produced.17

Neilson portrays himself as consciously “overthrowing the old 
theory” and establishing “new principles and facts” in the process of 
iron making.18 The “old theory” was more than a passive belief. Iron-
masters actively sought to cool the blast—the regulator19 was painted 
white, air was passed over cold water on its way to the furnace, and 
sometimes ice was packed around the pipes carrying the air. Nor was 
this belief just in the realm of tacit knowledge and working practice. 
Keeping the blast cold was endorsed in Rees’ Cyclopaedia and the 
London Cyclopaedia.20 So Neilson was changing understanding as well 
as technique.

The small-scale experiments that led Neilson to believe in the 
superiority of the hot blast were conducted in the gasworks with 
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apparatus standard in gas production. Neilson was not himself in the 
iron trade at that point and had to work with what he had available. 
To test the process “in the large” required access to a full-scale iron 
works and the proprietors’ willingness to take risks with their produc-
tion process. Neilson also required capital to pursue the patenting and 
development of the invention. To secure these things, he took into part-
nership in the patent Charles Macintosh of Crossbasket, Colin Dunlop 
of Clyde Iron Works, and John Wilson of Dundyvan Iron Works.21

A surviving documentary record of the process of drawing up the 
patent specification provides an interesting picture of how that was 
done.22 Neilson had no prior experience with drawing up patents, 
unlike his newly recruited partner Charles Macintosh.23 One of the 
most interesting of the Neilson specification documents is a draft 
bearing marginal annotations by James Watt, Jr. that was posted to 
Macintosh in Glasgow from Birmingham on 20 January 1829. Macin-
tosh annotated the document “Copy of Neilson’s specification as first 
drawn corrected by James Watt.” In his annotations, Watt Jr. advised 
that there should be consistency of terminology, suggested that in some 
places rough dimensions of apparatus might be given, and wondered 
whether the proportionate saving of fuel that was mentioned in the 
draft patent had been ascertained subsequent to the experiment that he 
[Watt Jr.] had witnessed. Clearly, Watt Jr. had been closely consulted in 
person, too. He must have visited Neilson during one of his trips to 
Scotland from his home in Birmingham and been shown an experi-
mental demonstration of the hot blast, presumably in a forge.  We also 
know that Henry Brougham was involved with the specification and 
gave it its title. That title, “An Invention for the improved application 
of Air to produce heat in fires, forges, and furnaces, where Bellows or 
other Blowing Apparatus are required,” is certainly broader than the 
specific technique that came to be known as the hot blast in iron 
production. Brougham was contributing his ingenuity to capturing as 
much as possible for the patent. It appears that Macintosh (or Neilson) 
brought “team Watt” in to help with the specification early in the 
piece.24 Another annotated draft shows that the resulting version was 
then sent to Charles Bompas,25 Serjeant at Law of the Inner Temple in 
London, whose returned advice is dated 19 February 1829. Bompas, 
like Watt Jr., focused on the places in the patent specification where, in 
his view, too little, or too much, detail was given. The message was, in 
Bompas’ words, “If this is not necessary to the beneficial use of the 
patent it is better omitted.”

The various drafts of the specification and comments on them 
show, not surprisingly, that the major concern of all parties to the 
process was that the specification be drawn up in a way that provided 
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enough detail for it to be passable as a viable set of instructions to a 
person versed in the art that would plausibly enable them to use the 
invention, but not so much detail that the patent might be readily 
circumvented by making minor variations. The broader the characteri-
zation of the invention, the more it comes to look like an idea or a 
principle that cannot in itself be patented, but the more it takes this 
risk, the more it acts as a general exclusion on a wide range of possible 
set-ups. Also, the broader the specification the more likely it is that it 
will be rejected in a court of law as insufficient because it does not 
provide adequate information for the realization of the invention. The 
specification as finally submitted was thus a negotiated compromise, 
agreed on by Neilson, Macintosh, Watt Jr., Brougham, and Bompas, 
between too narrow and too broad a specification.

The drawing up of the specification preceded the practical develop-
ment of the technique “in the large.” Neilson was assisted by his other 
two partners, Colin Dunlop and John Wilson, in applying the principle 
of the hot blast to the realities of blast furnace operation. At Dunlop’s 
Clyde Iron Works in early 1829, the first full scale hot-blast apparatus 
was constructed. We will see later that the character of this apparatus, 
Neilson’s contribution to it, and, most particularly, its relation with the 
patent specification were contested in the patent trials of the early 
1840s. For the moment, I will provide an overview of the design devel-
opment process derived ultimately, and retrospectively, from the 
Neilson camp.26

As illustrated in Figure A by the interior Fig. 1. and Fig. 2., the 
Clyde Iron Works hot-blast apparatus of early 1829 was a simple 
“box” construction, made of wrought iron, interposed between the 
blowing apparatus and the tuyères conducting the heated air into the 
furnace. This construction succeeded in heating the air of the blast to a 
temperature of about 200˚F. In the later part of 1829, still at the Clyde 
Iron Works, Neilson replaced the boiler-plate heating chamber with a 
cast iron, retort-shaped vessel (Fig. 3. of Figure A). This alteration drew 
on Neilson’s experience with the design of retorts used in gas making 
and achieved a blast temperature of 280˚F. Neilson’s next design, built 
in 1830, raised the temperature of the blast to more than 600˚F, essen-
tially by increasing the surface area of the air conduit that was in 
contact with the heating grates by using a continuous large bore pipe 
for the purpose (Fig. 4. and Fig. 5. of Figure A). The continuous pipe 
design, however, proved rather fragile under constant heating, espe-
cially at flange joints, so Neilson sought alternative ways of generating 
a blast temperature of 600˚F. According to Marten, this search led him 
to conceive of the cast iron tubular arch oven (Fig. 6. and Fig. 7. of 
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Figure B), as erected at the Clyde works in 1832. Marten makes an 
important claim about this last design:

. . . this apparatus, owing to its improved construction, maintained 
as efficient a temperature with less than two thirds of the heating 
surface per tuyere [twire] and little more than half the grate area. 
This oven was found to be a great improvement on the one 

Figure A. Early Designs of Hot Blast Apparatus. Source: Henry Marten, “On the 
Construction of Hot Blast Ovens for Iron Furnaces,” Proceedings of the Institu-
tion of Mechanical Engineers 10 (1859): 62–91, 97–108.
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previously described; raising the temperature with less expenditure 
of fuel, less leakage, and greater regularity.27

Thus, while increasing the area of heating surface to which the 
incoming blast air was exposed was, other things being equal, the most 
important principle guiding successive designs, other things were not 
always equal, and as in this case, other considerations could mean that 
a design presenting less heating surface could be favored and, in prac-
tice, superior.

Improvements in the design of the blast heating arrangements 
continued, as Marten shows, in many places where the hot blast had 
been implemented in Scotland, England, and Wales. It is not necessary 
to follow these further. It is necessary, however, to make a few observa-
tions about the overly neat account of these design developments that 
Marten presents.

First, Neilson is the hero of Marten’s account and is presented as 
the driver of design. Thus, we are told of Neilson’s systematic and 
scientific approach to the construction and testing of successive early 
designs, culminating in the tubular oven, which, Marten carefully notes, 
“has been the parent of all subsequent arrangements.”28 Second, the 
early phase of design development is credited to “Mr. Neilson and his 
friends” in Scotland. This account entirely overlooks, or at least obfus-
cates, some important issues. One of the great advantages of the mature 
hot-blast process was that it could burn raw coal rather than coke. 
This possibility was first realized by William Dixon of the Calder Iron 
Works, not by Neilson or his immediate circle. Dixon had experi-
mented with the hot blast and was dissuaded by the Neilson partner-
ship from patenting the use of raw coal in that process thanks to their 
decision to sign an agreement with him allowing his use of the hot blast 
at two furnaces without duty and promising him a cut of any license 
duty that they might earn from their licensees above one shilling per 
ton.29 It was at Dixon’s Wilsontown Iron Works that John Condie is 
widely believed to have developed, or greatly improved, a device known 
as the water–twyer, which plays an important part in the hot-blast 
story. Condie also has a claim to the development of the tubular oven-
style vessel for heating the air, sometimes referred to as the “Condie 
pipes,” that Marten presented as Neilson’s.30

Condie was certainly a crucial figure in the design development of 
the hot blast. His testimony in the last great trial of the Neilson patent 
clarifies his story somewhat.31 Condie was well acquainted with 
Neilson in the mid-1820s as the latter was developing his ideas. They 
were both associated with the Glasgow Mechanics’ Institute, and 
Condie saw Neilson’s early experiments with the hot blast in a forge at 
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the gasworks. He first saw the hot blast used in a blast furnace at 
Wilsontown Iron Works, of which William Dixon of Calder Ironworks 
was also the proprietor. When the manager of Calder Ironworks, Mr. 
Christie, tired of the disruption caused by the experiments, Dixon 
appointed Condie manager at the Wilsontown works with a brief to 
pursue the experiments there. It was at Wilsontown that Condie 

Figure B. Further Early Designs of Hot Blast Apparatus. Source: Henry Marten, 
“On the Construction of Hot Blast Ovens for Iron Furnaces,” Proceedings of the 
Institution of Mechanical Engineers 10 (1859): 62–91, 97–108.
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developed a tubular oven-heating apparatus and also the improved 
water-cooled twire.

It is important to note that into the mid-1830s, Dixon was collabo-
rating with Neilson and his partners, and Condie was, at various times, 
seconded by Dixon to work for the patentees. One such occasion was at 
the Dowlais Ironworks in Wales in 1836, where a heating apparatus made 
up of ranges of pipes laid alongside each other was in use. Condie recalled: 

I was very hard pressed by Mr Mackintosh and Mr Neilson to say 
plainly that it [i.e. the Dowlais pipe arrangement] fell within Mr 
Neilson’s Patent, and I said I would not say so—that I had not time 
to give an opinion—but to state what I had seen, and in my state-
ment I said that the arrangements were similar to what I had seen 
applied at the Calder and the Clyde.32

Condie ended up supplying an affidavit acknowledging the novelty 
and scope of the Neilson patent and in particular stating that the 
Dowlais works was putting Neilson’s invention into use.33 Apparently, 
Neilson and his partners were attempting to build a legally employable 
consensus that various designs of heating apparatus developed in coop-
eration with or independently by others should be included within the 
scope of the patent.

Some of the development work was done by agreement between 
Macintosh and the Bairds.34 The latter were, virtually from the begin-
ning, unhappy with the Neilson patent and were to be the central 
orchestrators of most of the patent litigation. Yet that opposition 
gestated in, and in part stemmed from, the experience of Neilson (or 
perhaps Macintosh) seeking to cooperate with the Bairds. Dunlop and 
Wilson, quite reasonably, found the ongoing experimentation at the 
Clyde works rather disconcerting since the sensitivity of blast furnaces 
induced a degree of conservatism in their owners. Once a furnace was 
working well, there was great reluctance to interfere with it further. It 
was because of this that Macintosh also sought cooperation with the 
Bairds, who in 1829 were newcomers to the trade and less subject to 
such inhibitions. Thus, they were conscious at the time that many were 
working on improving the hot blast and acted to shore up the claim 
that these improvements should be seen as covered by Neilson’s patent.

The Bairds commenced use of the hot blast on 4 May 1830 after 
Neilson had supervised its installation in the Bairds’ No. 1 furnace. 
They dropped it in November 1830 but resumed it on 5 October 1831. 
Even as they were trialling the technology, supposedly in cooperation 
with Neilson, they were playing a very hard game about taking out a 
license. In fact, they refused to take one out until Neilson and his part-
ners threatened to cease negotiations altogether. The Bairds signed a 
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license agreement in April 1832, but only three months later once again 
refused to pay fees on the grounds that another patent claim to the hot 
blast had been brought to their attention and that, in any case, they 
doubted the validity of Neilson’s patent in other respects. Finally, they 
argued, the design of apparatus that they used was different and not 
covered by the Neilson patent. In July 1832, James Baird was thinking 
of patenting a heating system for the blast air that he had developed 
using small pipes, and which was installed in the Bairds’ No. 2 furnace. 
He contended that since the Neilson patent specified that larger heating 
vessels for the blast air should be used as the size of the furnace 
increased, and since his own design tended in the opposite direction, 
that design was genuinely novel and deserved patent protection itself.35 
Baird acknowledged the construction of a similar design by John 
Condie but claimed that Condie’s did not achieve so high a tempera-
ture because of crucial design differences. Baird never took out that 
patent. As we have seen, Marten’s account of the development of the 
hot-blast oven claims a similar design for Neilson installed at the Clyde 
Iron Works in that same year.36

Another perspective on the design development of the hot-blast 
apparatus comes from a report written for the French government by 
the geologist and mineralogist Armand Dufrénoy.37 Dufrénoy’s tour of 
ironworks began at the Clyde works, and the Neilson group shaped his 
view of the whole subject. The Frenchman begins by discussing Neil-
son’s patented invention and the experiments conducted by Neilson, 
Macintosh, and Wilson at the Clyde works. They are the only indi-
vidual inventors/experimenters named in the account. Dufrénoy then 
recounts visits in 1832 to virtually all the ironworks in Scotland and 
England. Key to our present interest, he describes the air-heating 
apparatus in use at each works: at the Clyde works, a range of large 
horizontal pipes was employed (Figure C); at Calder, two furnaces were 
served by a heating apparatus similar to that used at Clyde, but the 
other Calder furnaces used small pipes crossing vertically between the 
horizontal pipes (Figure D, bottom). At Monkland Ironworks, he 
reports that a tubular arrangement similar to that at Calder was 
employed with the variation that the large pipes were in a vertical 
horseshoe shape with small pipes between them (Figure D, top). It may 
be that a tubular oven was in use at Clyde in 1832, as the Neilson 
camp accounts claim, but if so, it antedated Dufrénoy’s visit. If his 
report is to be believed, we can say that tubular ovens were in use at 
Calder and Monkland before they were in use at Clyde.38 This finding 
directly contradicts Marten’s later version of events as endorsed by 
Neilson (see Fig. 6. and Fig. 7. in Figure B). Dufrénoy appears not to 
have visited the Bairds’ works at Gartsherrie.
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The general point to be drawn from all this is that the design devel-
opment of the hot-blast apparatus was neither so neat nor so entirely 
his own as Neilson and his friends claimed.

The Patent Contested

Neilson and his partners always expected a challenge to the patent. 
Indeed, the main reason why so much care and consultation had been 
invested in drawing up the specification was to minimize opportunities 
for a successful challenge, while remaining within the bounds of patent-
able subject matter. It must also be borne in mind that the patent 
contest was not an academic exercise in defining the true inventor and 
invention; rather it was, for both sides, a matter of business strategy. 
Decisions to challenge the patent by refusing to pay license fees, and 
decisions to settle disputes out of court or pursue them to the limit of 
the law were, as Corrins shows, a matter of business tactics. It was a 
high-stakes game, with large sums of money being spent on legal action 
and with significant earnings from license fees as a result of, and 
despite, that action. Although the Bairds organized a concerted opposi-
tion, Neilson and his partners continued to make large sums of money 
from compliant licensees.

Neilson and his partners actively shaped the narratives about the 
hot blast. I have shown how Neilson published accounts of his path to 
the invention in the early 1830s, which were cast in a way that empha-
sized his own creative efforts. Other accounts of the hot-blast invention 
given in scientific fora betray strong rhetorical purpose in the search 
for scientific credibility, an important coinage in the patent struggle. 
Particularly interesting are the accounts given in the mid-1830s by 
Thomas Clark, recently appointed Professor of Chemistry at Marischal 
College Aberdeen.

Clark presented a paper on the success of the hot blast and his under-
standing of why it worked to the Chemistry Section at the Edinburgh 
meeting of the British Association in 1834.39 To judge by the published 
account, in tracing the design changes to the hot-blast apparatus and the 
fuel and other savings that they produced, Clark mentioned only the 
Clyde Iron Works and attributed everything to Neilson’s invention. 
Dixon is not mentioned as making the discovery that raw coal could be 
used directly without the need for coking it first. Instead the passive voice 
is used to note that this “had been discovered,” and the distinct impres-
sion is given that this was all part and parcel of Neilson’s invention.

A very similar paper by Clark was read to the Royal Society of 
Edinburgh on 16 March 1835 and published a year later.40 It provided, 
as had the British Association paper, an account of the increasing 
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productivity of the hot blast in the early 1830s, once again concen-
trating on what had been done at the Clyde Iron Works, whose 
proprietor Mr. Dunlop had supplied the information on which Clark’s 
account was based. Here the efforts of Dixon are mentioned but are 
effectively incorporated into Neilson’s invention by describing them as 
proceeding “on the ascertained advantages of the hot blast.” Clark also 

Figure C. The Clyde Iron Works Heating Apparatus in 1832, according to 
Dufrénoy’s Report. Source: Ours-Pierre-Armand Petit-Dufrénoy, On the Use of 
Hot Air in the Iron Works of England and Scotland. Translated from a Report 
made to the Director General of Mines in France by M. Dufrénoy, in 1834 (Lon-
don: J. Murray, 1836). The plate was drawn by Charlotte Guest in January 1836 
but is consistent with the textual description.
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discussed another design development that contributed to the increasing 
productivity that he had charted—the water-cooled twire (or “tweer,” 
as he renders the term), which was to become, as we will see, a major 
focus of contest in the patent trials. Having explained the overheating 
of the twire at the much higher temperatures created by the hot blast, 

Figure D. The Calder and Monklands Ironworks Heating Apparatus in 1832, 
according to Dufrénoy’s Report. Source: Ours-Pierre-Armand Petit-Dufrénoy, On 
the Use of Hot Air in the Iron Works of England and Scotland. Translated from a 
Report made to the Director General of Mines in France by M. Dufrénoy, in 1834 
(London: J. Murray, 1836). The plate was drawn by Charlotte Guest in January 
1836 but is consistent with the textual description.
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Clark explained that “to prevent such an accident [that is the over-
heating] an old invention called the water tweer was made available.”41 
This characterization of the water-cooled twire as old anticipated the 
line taken by the Neilson camp in the patent trials. Although the Bairds 
claimed that the water-cooled twire was invented at the Calder Iron 
Works in 1832 or 1833, and that without it the hot blast could not be 
beneficially employed, Neilson et al. maintained that it was an old tech-
nology redeployed in new circumstances that further improved the 
savings from the hot blast but was not necessary to achieve some 
benefit from it.

When we learn a little more about Thomas Clark (a lecturer prone to 
digression, who became known among his students as “Hot Blast” 
Clark), suspicion mounts that he was simply an agent of the Neilson 
camp. The career that took him to the Professorship of Chemistry at 
Marischal College had begun at the age of 15 (in about 1816) in the 
counting house of Charles Macintosh & Co, whose proprietor was, of 
course, to be one of the partners in the hot-blast patent. The Macintoshes 
had recommended that he study chemistry, and within 10 years, Clark 
was lecturing at the Glasgow Mechanics’ Institute, an institution with 
which Neilson was closely involved. Just before his appointment at 
Marischal, Clark was recruited to support Neilson’s cause (also Macin-
tosh’s) in what was probably the first legal skirmish with the Bairds 
about the hot-blast patent.42 It was in the wake of that, or perhaps even 
as part of it, that the papers read to the British Association and the Royal 
Society of Edinburgh were produced. The rhetorical sleights of hand that 
they exhibit become understandable in light of this.

For those of us interested in the public arguments made by both 
sides of the dispute, the primary focus is not on scientific fora but on 
the three major trials concerning the hot-blast patent where those argu-
ments are preserved in detail. But we must bear in mind that these trials 
were not, from the protagonists’ point of view, truth-seeking exercises 
so much as strategic moves in a larger game pursuing both business 
advantage and, in its service, scientific and technical credibility. In what 
follows, I will deal with the first trial Neilson et al. v. Harford Company 
in considerable depth and then consider the other two major jury trials 
insofar as they added to, or departed from, the arguments, insights, and 
judgments of the first.

Neilson et al. v. Harford Co.

Neilson and his partners engaged the English opposition to their patent 
in the first of these major trials when they began litigation against the 
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Harford Company on 18 January 1841.43 Initial pleadings before the 
judge framed the issues to be tried. The plaintiffs identified the breaches 
of the patent of which the defendants were accused, and the defendants 
proffered the grounds of their defense. The actual jury trial took place 
in early May that year, and the case was closed on 16 November with a 
decision in favor of the patentees.44 Sir William Follett45 and Mr. 
Fitzroy Kelly were the counsel for the plaintiffs, whereas the Attorney 
General (Sir John Campbell) put the case for the defendants, along 
with Sir Frederick Pollock and Mr. Richards. The plaintiffs called 
16 witnesses who were examined and cross-examined. The defendants 
called no witnesses—the Attorney General insisted, and argued, that 
the plaintiffs’ witnesses had proven his case. Let us now examine the 
case in detail.

It is important to recognize that initial pleadings before the trial 
were important in establishing the dimensions of the case. The plain-
tiffs declared that the defendants had imitated and used Neilson’s 
invention; produced tons of iron on his “improved plan and principle”; 
and made “divers colourable additions thereto, and subtractions there-
from, whereby to pretend themselves to be the inventors and devisers 
thereof.”46 For their part, the defendants pleaded not guilty to these 
charges, contending that Neilson was not the “true and first” inventor, 
that the said invention had been used publicly prior to Neilson’s patent, 
and that the specification “did not particularly describe and ascertain 
the nature of his said supposed invention, and in what manner the 
same was to be performed.” Finally, the defendants stated that Neil-
son’s invention as specified had never been “of any public or general 
use, benefit, or advantage, whatsoever.”47 In giving notice of their 
objections, the defendants elaborated on these points and also gave 
other grounds for their case, including that the Neilson patent was void 
because it was a patent of a principle and because of its general vague-
ness, and that the apparatus used by the defendants, far from being a 
counterfeit of Neilson’s, was “wholly different from that described in 
[Neilson’s] specification.”48

The issues having been earlier set up in this fashion, at the trial 
itself Sir William Follett began the case for the plaintiffs. He commenced 
with an account of Neilson’s “discovery,” a discovery that he was sure 
nobody would dispute was of immense value to iron manufacture. To 
explain the nature of that discovery, Follett described the basic opera-
tion of a blast furnace with the aid of a diagram and a model of a set of 
bellows of the type used to generate the blast, a blast that before Neil-
son’s discovery was, of course, a cold one. He characterized the state of 
knowledge and opinion among both practical men and men of science 
as strongly in favor of keeping the blast cold. But “Mr. Neilson, who is 
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a person of very considerable scientific attainments, and also very great 
practical knowledge, was led to conceive a contrary notion” as a result 
of observation of a common blacksmith’s forge and subsequent experi-
ments (drawing on both his practical skill and scientific knowledge). 
Neilson concluded that introducing the air as a hot blast would greatly 
improve the iron production process.

Follett then described the simple means by which Neilson’s patent 
put this discovery into effect:

. . . his plan is to have between the blowing apparatus . . . and the 
furnace an air-vessel or vessels, which shall be air-tight or tight 
enough to receive the air, that those vessels shall be subject to heat, 
that they shall be placed over the fire or over the furnace and 
heated, and that the air from the blowing power should pass into 
those air-vessels so subject to heat, so as very materially and consid-
erably to increase the temperature of the air, and then that from 
those air-vessels it shall pass along the tubes in the usual way 
through the arches or twires into the furnace.49

Acknowledging that this was a simple process (indeed its extreme 
simplicity was to be the key point in defending the specification), Follett 
made the point that it had never been used before Neilson came up 
with the idea.

The grounds on which the defendants challenged the Neilson 
patent to deny the charge of infringement were then addressed. Most 
of those grounds pertained directly to the specification, which was 
short, so Follett read it out. He drew particular attention to what was 
said about the vessel or vessels in which the air was to be heated. 
Although the specification did suggest particular dimensions for the air 
vessel for a smith’s forge and for melting iron, little was said about the 
vessel to be used with a blast furnace beyond the point that the size and 
number of the vessels interposed between the bellows and the furnace 
would increase proportionally as the size of the furnace increased: “for 
forges or furnaces upon a greater scale, such as blast furnaces &c air 
vessels of proportionally increased dimensions and numbers will be 
required.” To the defendants’ claim that the specification was invalid 
because it failed to give proper dimensions and details, Follett 
responded that:

 . . . Mr. Neilson here never could, nor would anyone who was 
intending that this should be of practical use or benefit, have laid 
down any particular mode or shape in which these vessels were to 
be constructed. Any person of ordinary skill would know this, that 
the larger the surface of the vessel which was exposed to the fire, 
the greater would be the heat, therefore you will get the greater 
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heat by making your vessel in such a way as to expose a larger 
surface to the fire . . . . this discovery of Mr Neilson’s is now in 
general use in this country [but] the shape and the form of the air 
vessel through which it passes varies according to the judgment, or 
according to the intelligence, or the use to which they are intended 
to be applied by the parties using them, and the space in which the 
furnace can be placed. It depends on various circumstances.50

Thus, although the defendants treated the lack of detail in the 
patent specification as a sign of its inadequacy, the plaintiffs treated 
that same lack of detail as a positive, indeed a necessary, feature since it 
left users to realize the benefits of the basic process in the most effective 
way for them in their particular circumstances. 

Sir William Follett explained the nature of the patent:

Whilst Mr Neilson’s patent is in force, every vessel, no matter what 
its shape—no matter what its size, through which the air passes 
from the blowing power, for the purpose of being heated to go into 
the furnace, would be protected and covered by this patent, because 
the patent is for that discovery of applying the heated air to the 
furnace, and pointing out the mode in which that heated air may 
be applied.51

This statement gets us to the crux of the matter. Follett almost says 
that this patent is a patent on the discovery, but he cannot say that 
since discoveries, or principles, are not patentable subject matter. So he 
adds the words “and pointing out the mode in which that heated air 
may be applied.”

The crucial issue then becomes: How is it decided whether the spec-
ification—“the pointing out of the mode”—is detailed enough? The 
legal answer is that there must be enough detail for a person “skilled in 
the art” to be able to implement the invention with benefit flowing. We 
are left in the end with the testimony of those skilled in the art that 
enough detail is, or is not, provided. If, as usually happens, those with a 
claim to such skill do not agree on the question of the sufficiency of the 
specification, then we have to decide which experts to believe. We are 
caught in what I have called, following an idea of Harry Collins about 
the problems of experimental evidence, the “patent specifier’s regress.”52 
This term conveys the idea that the issue of whether a principle (or 
discovery) is being patented is decided in the same way and at the same 
time as it is decided who is credible as “one skilled in the art,” or who 
is credible in defining who is “one skilled in the art.” When a specifica-
tion does not provide the necessary detail of mode of application for 
one skilled in the art to realize it, it necessarily provides only a prin-
ciple or an idea.
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The centrality of the testimony of those “skilled in the art” is a key 
reason why witnesses are summoned in patent cases. Follett noted his 
intention of calling witnesses to testify to the question of whether the 
specification is good:

I will call before you men of the highest science, I will call before you 
men of the greatest practical experience, you shall have both classes 
and both descriptions, non-manufacturers and iron masters, persons 
long acquainted with this trade both before and since, gentlemen of 
the highest skill in chemistry and in science generally. You shall have 
these witnesses before you, they will tell you that that specification is 
perfectly plain and perfectly intelligible . . . . They will tell you also 
that this vessel of the defendants . . . is in point of fact, a carrying 
into effect the directions given in that specification.53

So let us follow the examination and cross-examination of witnesses. 
As Follett advised, these were variously scientific and practical men.

The Examination and Cross-Examination of Witnesses

The first witness was John Scott Russell,54 who quickly identified 
himself as an engineer, a Fellow of the Royal Society of Edinburgh, and 
Vice-President of the Society of Arts in that city, and as thoroughly 
acquainted both theoretically and practically with the manufacture of 
iron and Neilson’s patent. Russell was asked by Mr. Kelly whether in 
his knowledge and experience Neilson’s invention was new. The 
answer, of course, was “yes.” The question of its utility, though scarcely 
requiring an answer in Russell’s view, elicited the same response. 
Despite the protest of counsel for the defendants that the utility of the 
hot blast was not disputed, Mr. Kelly took Russell through a sequence 
of questions designed to bring out in just what ways it was useful (i.e., 
the obviation of the need to coke the coal, the saving of fuel, etc.). Then 
Russell testified to the great variety of vessels and arrangements of 
pipes, designed to accomplish a hot blast that he had seen at ironworks 
in various parts of the country. Mr. Kelly asked: “Are those different 
collections of pipes, whatever may be the precise form of them, do they 
appear to have been on the same principle?” To which he received the 
answer: “They are all mere sets of apparatus for heating the air, and the 
manner in which they accomplish it, is to a certain extent similar.”55 
On such judgments of similarity and difference the business of inter-
pretation depends.

To this point, Russell’s testimony had gone smoothly, but now the 
road became rockier as he was asked whether the specification would 
enable someone “skilled in the art” to construct a productive hot-blast 
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apparatus. Russell began, to Kelly’s consternation, to articulate the 
difficulties that a normally skilled person would have in arriving at the 
more advanced tubular design on the basis of the specification. It was 
explained to him that that was not the question. Rather the question 
was whether a person skilled in the art could use the specification to 
build an apparatus, perhaps not the best apparatus, but one that would 
improve iron production. Russell halted and equivocated about the 
precise identity of one skilled in the art. Which art was meant? Was it 
the art of designing blowing apparatus or heating systems in general or 
blast furnaces? He took a long time to settle this question in his own 
mind. Although he eventually did so, cracks had appeared that would 
be exploited in cross-examination.

The Attorney General’s first line of questioning in that cross- 
examination homed in on the years 1828 to 1834—the crucial period 
of the patent and the extended design of hot-blast apparatus by Neilson 
and others. Russell was pressed on whether he had seen the hot blast 
beneficially employed before his first sight of an apparatus in 1834 at 
what turned out to be the Gartsherrie Iron Works (a Baird operation). 
The implication was that earlier forms of hot-blast apparatus had not 
been economically viable. Russell maintained that he did know of an 
apparatus in the simple form of a box that had been used for some 
time at Wednesbury Iron Works, but the Attorney created doubt about 
whether Russell was in a position to judge its real productive success. 
The next line of cross-examination pursued the idea that, armed with 
the specification, one skilled in the art would still need to conduct 
experiments to produce a viable apparatus. Russell talked around the 
issue (much to the Attorney’s exasperation), seeking to avoid the impli-
cation that if further experimentation was required, then the specifica-
tion did not give enough information for a beneficial apparatus to be 
built and so was inadequate and invalid. The point was made that 
Neilson himself undertook such experiments between 1828 and 1834, 
the implication being that even the inventor needed more than the 
specification that he had drawn up to make the hot blast viable.

The next witness was of a rather different stamp—William Jessop, 
the proprietor of Butterley Ironworks.56 Follett sought to draw from 
Jessop, who had 40 years’ experience in the industry, the extent and 
depth of prior belief among ironmasters in the necessity of a cold blast, 
when he first learned of the hot blast and whether it was a novel prop-
osition at that time. Jessop testified that he first saw the hot blast on 
9 September 1830 at the Low Moor Iron Works where a retort-shaped 
vessel was used for heating the air. Jessop stated that he had noted from 
his own observation that there was considerable saving of fuel. 
Speaking of his own experience of constructing a hot-blast apparatus, 
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Jessop testified that he had been able to do it even without the specifi-
cation, relying only on the information that the blast air needed to be 
heated. Clearly, the conclusion was meant to be that if even such basic 
information was adequate to the task, how could the patent specifica-
tion itself not be?

If the plaintiffs had sought from Jessop the evidence of a practical 
man about the novelty of the hot blast and the adequacy of the specifi-
cation, the cross-examination of Jessop concentrated almost entirely on 
an apparently obscure issue concerning the “twires” (or tuyères) of a 
blast furnace. As we have already noted, twires had been a standard 
feature of furnaces using the cold blast, but when the hot blast was 
introduced, the twires gave trouble because of the greatly increased 
temperatures to which they were exposed. They burnt out regularly 
and had to be replaced, during which time the blast had to be 
suspended. Such interruptions to production clearly had consequences 
for the economics of the process. One account has it that at this junc-
ture, Condie invented a water-cooled twire, which came to be known 
as the Scottish twire.57 The Attorney’s cross-examination of Jessop was 
concerned to show that the water-cooled twire was yet another 
improvement that was necessary before the hot blast could be benefi-
cially employed. Jessop, in fact, maintained that water-cooled twires 
had been used with the cold blast and so were not original with Condie, 
who had merely improved them. Although Jessop conceded that a new 
design of water-cooled twire was used with the hot blast, he maintained 
that the old style water-cooled twire would have done the job. Here 
was another instance of the defendants seeking to emphasize the differ-
ences between the invention as patented, on the one hand, and the 
invention as implemented to realize beneficial results, on the other 
hand. The plaintiffs, of course, pursued the opposite course, seeking to 
bring out and emphasize the underlying similarities between the inven-
tion as patented and supplemented by many “minor” design features 
introduced as it was brought into practice.

The issue of the twires was pursued with other witnesses. David 
Mushet,58 a widely known authority on iron manufacture, who had 
just published his book on that topic, observed that water-cooled twires 
had sometimes been used with the cold blast so they would not be 
damaged by heat from the furnace. This observation by Mushet was 
important to the plaintiffs’ case because it meant that the water-cooled 
twire was not a necessary improvement developed after the hot-blast 
patent. If it had been necessary, then doubt would have been cast on 
the sufficiency of that patent for productive use of the invention. 
Mushet’s authority backed the idea that rather than being a necessary 
improvement subsequent to the patent, the water-cooled twire was part 
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of the existing art and should be treated as assumed knowledge of one 
skilled in it. 

Another witness, Alvan Penrice,59 was also quizzed on the twires. 
Penrice was an important witness because he had worked at the Clyde 
Iron Works during the period when Neilson’s experiments were done. 
Cross-examined on the twires by Sir Frederick Pollock, Penrice testified 
that for some time after the hot blast had been instituted at Clyde Iron 
Works, “dry” twires had been used. He acknowledged that these failed 
frequently, and a long sparring match ensued with Pollock regarding 
what “frequently” meant. Pollock sought to establish that dry twires 
failed so frequently that they continually interrupted work, with a 
detrimental effect on the economics of the hot blast. Once again, 
counsel for the defendants were arguing that water-cooled twires were 
necessary to the beneficial effect of the hot blast and were not 
mentioned in the specification, and so that specification was insuffi-
cient. Pollock eventually wrung admission from Penrice that the twires 
might burn out a number of times a day and that the blast had to be 
stopped for 15 to 30 minutes each time for the twire to be replaced. 
But under re-examination by Follett, Penrice established that he had 
access to the books, which showed that all the hot-blast arrangements 
operated profitably despite these problems. It was also brought out 
that changing the twires was not so great a problem because it was 
usually done at casting time, (that is, when the smelted iron was run 
off) and so the blast was suspended anyway (for other reasons) and no 
extra time was lost because of the twire replacement. Although the 
water-cooled twire was an improvement, it was not indispensable to 
effective and beneficial working. In this way, the issue of the sufficiency 
of the specification was pursued into the contingencies of the iron 
manufacturing process and its work practices.

John Farey,60 the next witness, was especially interesting because of 
the exchanges that his testimony provoked about the precise definition 
of “one skilled in the art.” Farey was asked the standard question 
addressed to every witness about whether the specification was adequate 
in the sense that a person skilled in the art could achieve the benefit of 
the invention on the basis of it. His answer was that a competent engi-
neer accustomed to building blowing machinery would be able to build 
the beneficial apparatus. But rather than stop there, Farey ventured 
further to state that these were engineers of the “higher class.”61

Under cross-examination, Farey argued that first, second, and third 
class engineers could all in greater or lesser degree achieve beneficial 
effect in building a vessel for heating air. When pressed on whether an 
“ordinary workman” could do this, Farey replied “no,” not without 
guidance from others. Farey identified the locus of highest expertise as 
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being among the makers of steam engines because they made a variety 
of blowing apparatus and boilers. Preeminently, he mentioned Bolton 
[sic] and Watt, and other steam engine producers as representing this 
first class expertise. Sir Frederick Pollock tried to draw from Farey just 
what the knowledge was that guided the expert in construction of 
heating apparatus. Farey’s response was that there were a couple of 
important conditions that had to qualify the general objective of having 
as large a surface area of the vessel as possible exposed to the fire. The 
first was that there should be sufficient passage through the vessel to 
allow the current of air to pass readily through it. The second quali-
fying condition was that the blast should be guided so as to come into 
contact with the heated surface. As Farey noted, these conditions were 
“rather contrary”62 in that achieving one might reduce the extent to 
which the other could be satisfied. There were, he testified, rules that 
were well known to engineers for designing vessels and boilers and fires 
to achieve a suitable balance between these objectives. First class engi-
neers would come up with inventive solutions; third class engineers 
could only copy the solutions of others.

There followed a long and confusing exchange between Sir Fred-
erick Pollock, Farey, and Baron Parke concerning the relationship 
between specifying form and shape, on the one hand, and meeting the 
conditions of which Farey spoke, on the other. The import of this, from 
Farey’s point of view, seems to have been that if the conditions were 
not observed, then form and shape would be material in the sense that 
they would affect the outcome (i.e., the effectiveness with which the air 
was heated). On the other hand, if the conditions were observed, then 
form and shape of the vessel were immaterial. This exchange related, of 
course, to the question of whether the specification ought to have said 
more than it did about the form and shape of the heating vessel. Farey’s 
implication was that it ought not to have said more because a skilled 
person would know to apply the conditions that he had discussed and 
in doing so would arrive at a form and shape that worked in the partic-
ular circumstances that local conditions and arrangements presented. 
The protagonists were to return to this matter.

Samuel Peake, Manager of Silverdale Iron Works in Staffordshire, 
was next examined. Counsel for the plaintiffs (this time Mr. Kelly) ran 
through Peake’s experience with the cold blast, how he learned of the 
hot blast, and the form of the heating vessel employed (a serpentine 
tube). Cross-examination was directed at the issue of what shape of 
vessel Peake would have designed given the specification of Neilson’s 
patent in 1828. He denied that it would have been a square box, main-
taining that he would have tried to find out the most efficient way of 
accomplishing the object. The Attorney concluded the exchange by 
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suggesting that Peake had needed to conduct experiments to find out 
how it ought to be done. The witness did not disagree. From the defen-
dants’ position, if the witness would not admit he would start with a 
box (an answer that could be used to generate distance between the 
specification and the defendants’ apparatus), then an admission that 
experimentation would have to take place was the next best thing (an 
answer that could be used to argue the insufficiency of the specification 
because experiments were needed before it could be put into effect).

The testimony of John Kirkham, engineer to the Imperial Gas Light 
Company, added a new twist in that he had been given the specification 
by the plaintiffs and asked to make an apparatus accordingly in what 
purported to be an experimental test of what one skilled in the art 
could achieve with it. He reported using two retorts that were lying 
around the gas works, connecting them and building a fire underneath 
them and thereby managing to heat the air to 612˚F. Kirkham said he 
had no difficulty in this and he considered that anyone of experience, 
given the specification, could do the same.

The next two witnesses represented another change of pace. First 
was Professor Daniels [sic]63 followed by Professor Thomas Graham, 
both chemists. Daniell confessed that he had not paid particular atten-
tion to the making of iron but knew the operation and had seen it in 
practice. He had seen the specification only recently (presumably 
because of his role as a witness at this trial). Asked the standard ques-
tion about the sufficiency of the specification, Daniell considered that it 
made the grade. Pressed by the counsel for the defendants, he conceded 
that he would have had to make experiments to establish the best way 
to achieve beneficial effect but under re-examination stated that he 
could have created an effective apparatus without experiment. 
Professor Graham64 too was taken through the standard questions, 
adding his authority to the sufficiency of the specification. The counsel 
for the defendants sought to undermine Graham’s credibility by 
peppering him with questions concerning the size and shape of blast 
furnaces and the quantity of blast required. On the latter point, Graham 
stumbled, his evidence fell apart, and everyone seemed to lose interest. 
Scientific witnesses, even such eminent ones, were not always a success!

Three more witnesses rounded out proceedings on the second day 
of the trial. Another manager was called in the person of William 
Johnson, of Horsley Iron Works in Staffordshire. He was called because 
at that works in 1831, a Mr. George Kirk had erected an apparatus for 
using hot-air blast in the cupola for smelting iron. The plaintiffs had 
then submitted an account for payment to the Horsley Works since the 
latter had not taken out a license. The account was paid. Baron Peake 
ruled as inadmissible evidence that others had acquiesced to the 
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plaintiffs’ demands for recognition of their patent rights—it signified 
nothing. But the testimony did establish a key point: that Horsley Iron 
Works did not employ the hot blast before the Neilson patent as the 
defendants had claimed. Next, Robert Aitken, the agent of the paten-
tees, gave evidence concerning the numbers of licenses taken out (about 
64 in England and 16 in Scotland). This information further demon-
strated what was not really in contest—that the hot blast was benefi-
cial. The final witness, John Thomas Cooper, chemist, was asked the 
standard questions and testified that the specification would readily 
lead him to construct a beneficial apparatus, if not necessarily the best. 
In cross-examination, Sir Frederick Pollock brought out the variety of 
vessels that could be constructed:

So that one man, who, by his own experience or good luck, has 
stumbled upon a very beneficial plan a great deal of good would 
come, and another man, who has stumbled upon a less beneficial 
plan, less good would come, but everybody would get some result.65

The Attorney General, in what was clearly a staged move, inter-
jected: “It is Neilson’s lottery.”66 The implication was that Neilson had 
approached the very serious business of specifying an invention in a 
cavalier fashion, leaving it to fate what benefit might result.

The Attorney General’s Address for the Defendants

On the third day of the trial, 4 May 1841, the Attorney General made 
his address to the jury on behalf of the defendants. The Attorney 
presented the latter as highly respectable and honest businessmen. 
There was no subterfuge or deception in the stance they took. They 
placed before the court a model of the apparatus for the hot blast that 
they had developed and used. The Attorney described it thus:

It consists of a series of pipes, two of them horizontal, and the 
others vertical, and by this apparatus the air being introduced into 
one of the horizontal pipes, there is a stop hereabouts which 
prevents it from going further in the horizontal pipe. It is then 
obliged to cross over [to] the other horizontal pipe. It then makes a 
progress in that horizontal pipe until there is another stop that 
makes it cross over again to the other side, and so it traverses from 
side to side until at last, passing through a great number of these 
heated tubes it reaches a temperature of 600 or 700 degrees, and at 
that temperature is introduced into the blast furnace by means of 
the water twire.67

The issue, then, was whether any point in law prevented Messrs  
Harford & Co from manufacturing iron using the apparatus described.
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The Attorney then turned to Neilson and his patent. Neilson had 
been presented in a sympathetic light by Sir William Follett as a man of 
science devoted to improving the manufacture of iron, a man who 
pursued his inquiries over days and nights and applied his genius and 
his labor to the job. In short, although Follett did not use the term, 
Neilson had been presented as a heroic inventor.68 A very different 
picture of Neilson had come out in the evidence of the witnesses, or so 
the Attorney claimed. Rather than being intensely engaged, Neilson 
was not much in evidence as “his” technique was worked out. He was 
ignorant of iron manufacture, and in fact, his idea had been developed 
in relation to smiths’ forges and cupolas. He had little to offer so far as 
the smelting of iron in furnaces was concerned, which was reflected in 
the vagueness of his patent specification. In fact, the Attorney under-
took to show that the specification was not only defective in failing to 
provide necessary information required to bring the process into effect 
but also that it actively misled the reader.

It is undeniable, the Attorney happily conceded, that the hot blast 
as currently practiced was enormously beneficial. That was not at issue. 
The question was whether it was beneficial in the state that the tech-
nique or idea had reached when the patent was taken out. Follett had 
attributed the slow take-up of the hot blast after it was patented to the 
“prejudice in the trade in favour of the cold blast.” On the contrary, the 
Attorney argued, the tardy response reflected the simple fact that no 
apparatus for heating the air was effectual until the tubular pipe appa-
ratus was developed. The hot blast was “confined to two or three 
manufactories in Scotland, where they were making experiment after 
experiment in vain.”69 As soon as the tubular form, or arched pipes, 
was introduced, the hot blast was taken up in not only Scotland but 
also Staffordshire, Shropshire, and South Wales:

Is this, then, a case where a discoverer has made an invention, 
where it is perfect, where he discloses it to the world, and where it 
does not at first meet with approbation and applause? No, 
Gentlemen, it is a case where, as far as the smelting of iron is 
concerned the patentee himself was ignorant, he gives no informa-
tion, because I believe he possessed none. The mode that was 
attempted when experiments were made was found quite ineffec-
tual, and for that reason during half the period, or nearly half the 
period, for which the patent was granted, it might be considered a 
dead letter. Gentlemen, that is the reason, and the true reason, why 
it did not come into general use for years and years . . . 70

Given this, when a “new mode” was discovered, of which “Neilson 
had no notion” and which could be advantageously employed, it was 
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surely unjust that the use of this discovery should be treated as “illegal 
and wrong.” The question, as the attorney argued, was whether Neilson 
had any claim to the invention that lay before them. The existence of 
such a claim had to be judged by deciding whether the specification 
covered the invention.

The first issue he raised was that of the title of the patent. Rather 
than “An improved mode of smelting iron by means of hot air,” the title 
was “The improved application of air to produce heat in fires, forges, 
and furnaces, where bellows or other blowing apparatus are required.” 
In a technical sense, this latter title does not describe a process of 
heating the air but of applying the air. There is, as a result, a mismatch 
between the title and the content of the specification. Legal decisions 
had been made time and again, the attorney noted, that “the specifica-
tion must be within the scope of the title.”

Leaving that issue on one side, however, the specification itself was 
next considered, especially in relation to the requirement that both the 
nature of the invention and the manner in which it is to be performed 
are required of the patentee. The six-month period of grace given 
before the specification is due was designed to allow the patentee to 
perform any necessary experiments to fully specify the invention in this 
way. The legal requirement was, as we have seen, that the information 
required by “one skilled in the art” was the measure of how detailed 
the specification was required to be. The Attorney cited Lord Tenter-
den’s judgment in King v. Wheeler on this question:

. . . if a person of moderate capacity having a little knowledge of 
the science which led to the invention can immediately see the 
method pointed out and can easily apprehend the purport for 
which the subject was invented, without study, without any inven-
tion of his own, and without experiments the disclosure is fully and 
fairly made.71

The Attorney noted that all the witnesses had, in one way or another, 
conceded that, if armed only with the specification, experiments had 
been, or needed to be, made to determine how to put the hot blast into 
effect beneficially. In particular, the use of a tubular vessel for treating the 
air was the result of a long process of experimentation post-dating the 
specification. When we look at what the specification actually does 
specify, what do we find? 

Does he specify a principle? Does he claim all modes by which heat 
is to be communicated to the air between the blowing-apparatus and 
the blast furnace? I think my learned friend says that he does. He 
says, that any mode whatsoever, by which, in the intermediate space 
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between the regulator . . . and the blast-furnace heat is communi-
cated, by whatever means . . . 72

In this respect, the Attorney claimed to find a contrast between the 
current case and the famous case of James Watt’s patent on the separate 
condenser. Watt’s invention was properly specified because according 
to the decision of the court, a common mechanic acquainted with the 
old steam engine before Watt’s improvements and armed with Watt’s 
specification and nothing else could make all Watt’s improvements. It 
was proven, said the Attorney, that such common mechanics did make 
those improvements.73 By contrast, in the case of the hot blast, this was 
not so. Scientific witnesses had speculated that a common mechanic 
could do it, although Farey had seemed to deny this. But there had 
been no evidence that anyone had beneficially applied the hot blast 
from the specification alone.

Turning to the detail of the specification, the Attorney argued that 
it was no surprise that it had been useless as a guide to practice because 
it failed to provide necessary information, it misled the reader about 
the size and proportions of the vessel required, and it also misled on 
the importance of the shape and form of the vessel. Since the specifica-
tion talks of “a vessel” where the air is heated, it conveys nothing 
resembling the complex system of tubes that Harford Company used 
to heat the air. The specification indicates a tube only at the point where 
air from the vessel enters the blast furnace and so, according to the 
Attorney, the specification actually excludes a tubular form for the 
vessel itself. Just as a single vessel was specified for heating air supplied 
to a smith’s forge or to a cupola for melting iron, so a single vessel, but 
scaled up, is what Neilson stipulated for the blast furnace.

Next the instructions as to the size of the vessel were dissected. The 
specification stated that as the quantity of blast was increased so the size 
of the heating vessel should be proportionally increased. But if that 
instruction was followed, then failure would result because there would 
be less and less heating surface relative to the volume of the air to be 
heated, since as we make a vessel bigger, its volume increases at a greater 
rate than its surface area. These instructions amounted, the Attorney 
suggested, to a misrepresentation that would produce a failure in the 
process: “It is from disregarding these directions—from violating them—
from going upon a totally different principle—from just taking the reverse 
of what is here described, it is by that process that the hot blast has been 
at last beneficially used.” The specification states that “the form or shape 
of the air-vessel or receptacle is immaterial to the effect, and may be 
adapted to the local circumstances and situation.”74 However, the 
Attorney argued it was precisely a shift to the tubular form of heating 
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vessel that made the hot blast viable. The tubular form increases the 
surface area to be heated in proportion to the contents to be heated. 
Whether from ignorance or deliberate deceit, the specification was 
misleading: “Gentlemen, you may call Mr. Russell, or Mr. Farey, or 
Professor Daniell, or Mr. Cooper, and all the chemists and all the philoso-
phers of England, and they will never cure the defects of this specifica-
tion.”75 No wonder, the Attorney continued, that these witnesses twisted 
and turned and prevaricated under close questioning on the matter of 
whether one familiar with the state of the art could achieve the hot blast 
using only the specification. They hesitated to say that one of ordinary 
skill could do so. They frequently said this could happen after experimen-
tation, the very sort of extra experimentation that recent legal judgments 
had maintained should not be necessary. It was not convincing to be told 
by Farey that his “first class engineer,” epitomized by Watt, could at once 
have applied it:

I believe that if Watt whom I consider as one of the greatest philos-
ophers, if that specification had been put into his hand . . . he would 
have been obliged to set in exercise his own inventive powers, that 
he would have said, there is no direction given to me here. I am 
told the form of the vessel is immaterial. I, a great philosopher, 
know, that if I were to double the cube, I should certainly very 
much increase the volume to be heated, and decrease the heating 
surface . . . . It would not be until he had exercised his invention—
until he had made various experiments that he would have been 
able at all to put this proposed discovery in practice.76

But it should not require a Watt to decipher or extend the inquiry. 
A mechanic of the ordinary sort should be able to achieve the result 
from the specification without experiment or further instruction. Farey, 
by showing it to be otherwise, had been, the Attorney suggested, “a 
witness in my favour.”77

The Attorney’s final substantive point concerned the much discussed 
water-cooled twire. He contended that the water-cooled twire was 
clearly necessary for effective use of the hot blast, that Neilson was 
either ignorant of it or deliberately failed to mention it in the specifica-
tion. No amount of pretending that the water-cooled twire had long 
been known and was part of background knowledge could explain 
why, at the Calder Iron Works, the dry twire was persisted with for so 
long. The truth was that the water-cooled twire was developed later, 
and it, in conjunction with the tubular form of heating apparatus, made 
beneficial use of the hot blast possible.

Returning in conclusion to Neilson himself, the Attorney suggested 
that this supposedly great inventor had done little so far as the 
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improvement of blast furnace operation was concerned. Although 
Neilson was familiar with the forge and the cupola, he had over extended 
himself when applying what he knew about them to the blast furnace:

. . . he merely throws out a hint, it is a mere idea, it is a patent for 
an idea, not so much as a principle, he just suggests that it is 
possible this process . . . might likewise be employed in the smelting 
furnace, but as to the manner in which it was to be conducted, of 
that he was grossly and densely ignorant.78

For all these reasons, the Attorney trusted that the jury would, 
without doubt, find the patent invalid so that the mode of iron smelting 
actually developed by others, but monopolized by Neilson and his 
partners, could be “thrown open to all the manufacturers of iron 
throughout the United Kingdom.”

The Summing Up

As first Sir William Follett and then Sir John Campbell wove their 
magic and cajoled and befuddled witnesses, the jury must have been 
persuaded alternately of the merits of both sides as they approached 
issues of similarity and difference between the Neilson patent specifica-
tion and the hot blast as successfully practiced. If anything, the Attorney 
General perhaps had done the better job in emphasizing the differences 
and raising doubts about Neilson’s credibility as an innovator, certainly 
as sole inventor. However, Baron Parke in his summing up brought 
matters back to earth.

After the legal preliminaries, Parke commented on the general 
treatment of patent rights by the courts, especially with regard to highly 
valuable inventions, such as the hot blast was universally conceded to 
be. There was a time when even valuable patents were destroyed by 
judges and juries by taking objection to the title of the patent or the 
specification. But within the last 10 years or so, he observed, “Courts 
have not been so strict . . . and they have endeavoured to hold a fair 
hand between the patentee and the public . . . . ” 79 He advised that if 
they, the jury, found the Neilson patent valid then there was no doubt 
that the defendants had infringed it. The question of validity so far as 
the specification was concerned depended on whether one took the 
plaintiffs’ or the defendants’ construal of it:

If the specification is to be understood in the sense claimed by the 
plaintiff, the invention of heating the air, between the time it leaves 
the blowing apparatus, and is introduced into the furnace in any 
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way, in any close vessel which is exposed to the action of heat there 
is no doubt that the defendant’s machinery is an infringement of 
that patent . . . 80

On the question of whether the patent was invalid because the 
invention was not novel—that others had anticipated Neilson—Parke 
suggested that there had been no solid evidence to that effect. Turning 
to the specification, he believed strongly that the title of the patent was 
not defective and certainly not grounds for declaring the patent void. 
So the substance of the specification was the key point at issue. Here 
Parke expressed a strong view that the statement in the specification 
that the size and the form of the vessel are immaterial was quite wrong 
and prevented the patent from being a good one. Nevertheless, he 
advised the jury that he would be asking them whether, despite this 
erroneous clause, “such persons as would be likely to work under the 
patent would, by their own judgment and good sense, correct that error 
in the patent.”81 The next question for the jury was whether a workman 
of ordinary skill could, using the specification only, construct an 
apparatus that would be an improvement, that is, would provide some 
practical benefit, the expense being taken into account.

Baron Parke then rehearsed the key elements of the evidence given 
by each witness, and along the way, a number of other points were 
made. First, there was conflicting evidence on the question of the 
significance of the water-cooled twire. The jury should weigh this 
evidence up and decide on balance whether some beneficial effect could 
be had without it. If so, the specification was sound on this point. 
Second, that the patent was valid providing that a person of ordinary 
knowledge and skill in the art could implement the specification with 
some beneficial effect. It was not necessary that the level of beneficial 
effect attained by current best practice be so attainable. Third, the 
evidence of Neilson’s own actions suggests that “he really was not fully 
aware either of the great value of his patent, and still more was not 
fully aware of the most beneficial mode of carrying it into effect. That 
was discovered by persons more acquainted than he himself was with 
the science of heating air.” However, Parke noted, this estimation of the 
man did not mean that the patent was void as a result.

When the key questions were put to the jury, they found on all 
points for the plaintiffs. Baron Parke ruled in their favor on four counts 
but referred a fifth to further deliberation among his fellow judges, that 
being the issue of the sufficiency or otherwise of the specification. This 
referral led to a further round of legal argument by Follett and Camp-
bell before the full bench of judges.
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In that further argument,82 many points put forward in the trial 
were repeated, mostly for the benefit of the judges other than Parke. 
The focus of attention, though, was the specification and particularly 
that part of it that spoke of the size and form of the heating vessel 
being immaterial to the effect. It was this that Baron Parke had firmly 
declared wrong and making for a bad specification. It was this that 
caused him to ensure the further consideration of the point by his 
fellow judges before a final decision was reached. Counsel for both 
sides made their pitch on this question. Campbell, for the defendants, 
maintained the position that “effect” must refer to the extent of heating 
of the air, that this was most clearly and decidedly dependent on the 
shape and form of the vessel, and that his clients’ vessel was effective 
whereas Neilson’s, as specified, was not. Follett, for the plaintiffs, put 
forward the alternative point of view much more clearly than in the 
jury trial, specifically that the “effect” referred not to the heating of the 
air but to the overall effect that was the purpose of that heating, namely 
the improvement of the operation of the blast furnace. To state that 
shape and form were immaterial to effect was to say that whatever 
shape or form of heating vessel might be adopted, some improvement 
in the operation of the furnace would result. This simple interpretation 
of the wording was plausible when taken in conjunction with the 
simple interpretation of the way the principle had been put to use, as it 
was required to be, in the specification. It had been put to use in the 
general sense, in that it was specified that some form of heating vessel 
be interposed between the blowing apparatus and the furnace. It was 
the judges’ willingness to give the benefit of the doubt to this interpre-
tation that turned the final phase of the case in Neilson et al. v. Harford 
in the patentees’ favor.83 But, of course, the judges’ interpretation put 
the finishing touches on what the jury itself had decided. 

What had shaped the jury’s judgment of similarity and differ-
ence between Neilson’s specification and the Harford Company 
apparatus? It is impossible to know for certain. However, it seems 
reasonable to think that the credibility of witnesses was probably 
not decisive. The performances of some of the plaintiffs’ most 
“scientific” witnesses left a great deal to be desired even before they 
were caught up in cross-examination. Parke’s summing up would 
have been influential in the thinking of the jury in some respects, 
perhaps particularly his indication of the recent legal trend, on 
grounds of public policy, toward not attacking patents unduly. One 
gets the impression that what broke the patent specifier’s regress 
here was not so much the credibility of witnesses as a generalized 
feeling among the jury and judiciary that given the importance of 
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the hot blast to iron manufacture and the country, the initiator of 
the move to hot blast from cold ought to be rewarded, even though 
the best practical realization of the invention did not spring fully 
formed from his mind and hand.

Matters of public policy can and do tilt these arguments.84 In that 
sense, they are part of the context that shaped judgment on whether a 
“principle” or a “principle put into effect” was the subject of Neilson’s 
patent. Put another way, the public policy “climate” can strongly shape 
the latitude granted in judging whether a principle has been put into 
effect. In the Neilson case (as, it seems to me, in the Watt case), a vague, 
thoroughly schematic description of putting the principle into effect 
was found acceptable as a valid specification. Its acceptability was 
more readily conceded given its apparently demonstrated utility. Design 
development of the sort that occurred between 1828 and 1834 was 
designated as occurring after the fact of invention rather than being a 
constitutive part of it. Neilson was endorsed as the individual inventor 
of the hot blast.

The Other Jury Trials of the Neilson Patent

Late in 1840, the members of the Bairds-led pact of ironmasters who 
had confederated against the Neilson patent decided that the Househill 
Coal and Iron Company would be the next to defy the patent claim. In 
September 1840, Househill had refused a license from Neilson, and 
when challenged by the patentees, the company joined the anti-Neilson 
pact. The Bairds’ lawyers mounted the case for Househill and did so in 
almost identical terms to those used subsequently by the Bairds them-
selves. The case came to trial on 1 April 1842. 85

Neilson and Others v. Househill Coal Co.

The defense given by counsel for Househill, as in the Harford case, was 
that the process being used was not Neilson’s and that they could not 
have profited by Neilson’s process as described in his specification. Further, 
it was contended that the patent was void for a number of reasons (these 
also familiar from the Harford trial): the title was inconsistent with the 
patent specification, the specification was defective, and Neilson’s process 
was known and publicly practiced prior to the patent being taken out. 
Overall the specification was vague and calculated to mislead.

In opening for the pursuers, Mr. Andrew Rutherfurd86 stressed the 
novelty of Neilson’s invention by drawing attention to the prevalence 
and depth of belief in the cold blast until Neilson’s patent was taken 
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out in 1828. Like Follett in the earlier trial, he painted a picture of 
Neilson as a deliberate, scientific man: “a man of very acute observa-
tion, a person of great knowledge, one possessing not only scientific 
attainments, but possessing that which also distinguished his and your 
illustrious countryman Watt—practical knowledge and great mother 
wit . . . . ” 87 Also like Follett, Rutherfurd emphasized from the begin-
ning the deliberately general nature of the specification:

The specification is general—it intelligibly describes a particular 
invention, and the course in which it is to be used and performed 
but it does so in a language meant to be general—not unintention-
ally, but necessarily general—as intended to cover all the descrip-
tion of ways in which it can be used. It is not an air-vessel of a 
particular form or size, or an air vessel heated to a particular 
temperature . . . . All machinery and apparatus substantially the 
same as that described in the specification, or machinery, or appa-
ratus as to which it is impossible for you or others who apply their 
minds to the matter, to say, that it is substantially different, is 
covered by [the] specification . . . 88

Rutherfurd challenged the claimed anticipations of Neilson’s inven-
tion in some detail before concluding that these “miserable” attempts 
to deprive Neilson of the “merit of his discovery” would not be 
successful and that “the name of the inventor, like that of his coun-
tryman Watt, will go down to posterity, and entitle him to be enrolled 
among those who have been great benefactors to their country.”89

The pursuers’ evidence came from a number of variously scientific 
and practical witnesses. David Mushet reappeared to lead the charge. 
He recalled that when he first heard of Neilson’s invention, he thought 
the man “must be a Lunatic.” Mushet and all the trade were fully 
convinced on the value of a cold blast. But he soon changed his mind 
and recognized the hot blast as a true invention that produced a 
powerful sensation and was acknowledged as such by “scientific and 
other persons.” Of practical men, John Houldsworth of Glasgow reap-
peared, while William Silverwood, civil and mining engineer of 
Derbyshire, and John Walkinshaw, a founder at Doncaster, were new 
recruits to the cause to provide testimony that the specification was 
sufficient for a workman to construct an effective apparatus. The elite 
scientific witnesses were: James David Forbes, Professor of Natural 
Philosophy at Edinburgh University; William Gregory, Professor of 
Medicine and Chemistry at Aberdeen; and Dr. Andrew Fyffe, a long-
standing lecturer on chemistry at Edinburgh.90 We know from his 
correspondence with counsel for Neilson and with George Dunlop, one 
of the partners in the patent, that Forbes—unlike his counterparts in 
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the English trial—was well prepared and had gone to some trouble to 
explore the legal dimensions of the case. He had also studied the tran-
script of the action against Harford, as well as its scientific and tech-
nical aspects, including a survey of work on iron smelting done in 
Europe.91 Forbes had been discussing and rehearsing testimony and 
evidence with counsel since December 1840.92 When his examination 
finally came about, on 2 April 1842 Forbes confirmed that Neilson’s 
invention was recognized as his by the scientific world. Forbes was 
encouraged by counsel to provide chapter and verse about experiments 
on iron smelting in England, France, and Russia, presumably with a 
view to displaying Forbes’ erudition. He was then brought back to 
testify that he never saw a clearer specification than Neilson’s.93 The 
Househill apparatus, Forbes testified, was an apparatus fitted for the 
hot blast as described by Neilson’s patent.

Professor Gregory and Dr. Fyffe testified in a very similar vein, 
although Fyffe, having taught chemistry in Edinburgh for 20 years, 
could recall the first announcement of the hot blast and the response to 
it at the time. The remaining witnesses for the pursuers were mainly 
practical men and engineers working in ironworks and gas works who 
testified to the sufficiency of the specification.

Opening the case for the defenders, the Solicitor General94 concen-
trated on what the specification did not say, how it deprived the public 
of any knowledge of the size and shape of the vessel, and the materials 
of which it was to be made or how it was to be heated. As a description 
of a patent, he found it “totally and absolutely defective and incapable 
of being sustained.” If it were to be followed, the specification could 
never, he contended, produce the apparatus that Househill were 
employing, an apparatus that was of a distinctly different type from the 
simple “solid” vessel that it described. The Solicitor General declared 
incredible the testimony of the pursuers’ witnesses that an ordinary 
workman, given the specification, would come up with the Househill 
apparatus or something like it.

Echoing the line taken by the defendants in the Harford case, the 
Solicitor General contended that Neilson had no idea in the beginning 
what he was doing and that the generality of the specification was a 
result of ignorance and, if not that, duplicity. It was “easy now to get 
philosophers such as Forbes and Gregory to say that the import of the 
specification is elementary and obvious” and tacitly incorporates the 
idea that increasing surface area heated is central to the process. It was 
easy to have them tell you that, but such was not Neilson’s under-
standing when he took out his patent. Men of ordinary skill could not 
build an effective apparatus from the patent alone and had to perform 
experiments to do so. Thus, the patent specification was not sufficient. 
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At the very end of his address, the Solicitor General briefly rehearsed 
the argument that Neilson’s patent was “an attempt to seize a prin-
ciple.” It was significant that he did not wish to make more of this 
argument, and the judge was to refer to this reticence in his summing 
up, as we will see.

The witnesses for the defenders were mainly practical workmen in 
the industry. There were three major, and by now familiar, dimensions of 
their testimony: that the specification was insufficient, that the apparatus 
used in effective deployment of the hot blast was distinctly different from 
anything reasonably derivable from Neilson’s specification, and that the 
hot blast was not novel because of prior use. The latter argument relied 
on the testimony of a number of witnesses who had been employed in 
the Bradley Iron Works of Mr. John Wilkinson. They claimed that at 
Bradley, air was heated in a cylinder before being used in a blast furnace. 
The defense wanted to question the novelty of the hot blast even further 
by bringing witnesses to testify to its use in smiths’ forges. However, the 
counsel for the pursuers objected strenuously that this line of inquiry 
was inadmissible because it was irrelevant to the matter at issue. In the 
end, the Lord Justice rejected this line of evidence, and these witnesses 
were not examined.

The witnesses who appeared next were probably the most “scien-
tific” of those called by the defenders: Mr. George Cottam, an engineer 
and iron founder of London; Edward Sang, formerly an engineer and 
machine maker, now a lecturer on mechanics and engineering in the 
new college in Manchester; and William Carpmael, a civil engineer of 
Old Square, Lincoln’s Inn.95 These witnesses all argued that Neilson’s 
specification was inadequate in what it said about the heating vessel. 
Carpmael testified that he considered Neilson’s specification to be 
directed not so much toward the heating of air but its expansion, which 
led him into a discussion of the elasticity of air, in which Carpmael 
seemed to lose himself and his audience.

Mr. Rutherfurd’s concluding address to the jury dispensed first of 
all with the challenges to the originality of Neilson’s hot blast. The 
witnesses to what had transpired in Wilkinson’s Bradley Iron Works 
were unreliable, he argued. They were young at the time and not very 
knowledgeable. Whatever the experiment had been, it was a private 
one and was quickly abandoned. It made no impression on public 
knowledge. Neilson’s invention was a surprise when it was made. 
Turning to the Househill apparatus and whether it was substantially 
the same as that in the Neilson specification, Rutherfurd pointed to the 
great variety of scientific and practical men who had answered that 
question in the affirmative. He accused defense witnesses Carpmael 
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and Sang of sophistry in not speaking the plain meaning of the specifi-
cation when they tackled that question. They were having “recourse to 
all sorts of Jesuitical and miserable shifts, and bringing abstruse science 
not to enlighten but to mystify, by applying to it cavils and paltry criti-
cisms, and all in order to defeat an object set forth in plain and unam-
biguous terms.”

In his summing up, the Lord Justice Clerk96 quickly steered the 
question toward the question of the specification and whether it sought 
to secure a patent for an abstract principle:

The Defenders . . . were very reluctant to state whether they actu-
ally raised that point or not. I think it is at the foundation of their 
whole case, and sure I am, that to enable you to discharge your 
duty, it is very necessary that I should not in any way avoid that 
question of law . . . 97

It will be recalled that the Solicitor General, in his opening speech 
for the defenders, had mentioned the point that Neilson’s patent was 
“an attempt to seize a principle,” but he had introduced this right at 
the end of his speech and not developed it at all. He had devoted most 
of his statement to the insufficiency of the patent as a guide to 
constructing an apparatus. Most of the defenders’ evidence from 
witnesses had been directed at that same point or to the claim that the 
hot blast was not novel. So, in bringing the central question back to the 
issue of the patenting of principle, the Lord Justice was shifting the 
ground on which the jury was being instructed to consider the case. 

Accordingly, the Lord Justice rehearsed the law on the question: 
that an abstract philosophical principle cannot be patented, that the 
discovery of a principle is not an invention, and that a principle must 
be turned to a practical effect if a patent is to be granted for invention. 
He continued:

The main merit—the most important part of the invention, may 
consist in the conception of the original idea—in the discovery of 
the principle in science, or of the law of nature stated in the patent, 
and little or no pains may have been taken in working out the best 
manner and mode of the application of the principle to the purpose 
set forth in the patent. But still, if the patent is stated to be appli-
cable to any special purpose, so as to produce any result previously 
unknown, in the way and for the objects described, the patent is 
good. It is no longer an abstract principle. It comes to be a prin-
ciple turned to account—to a practical object, and applied to a 
special result. It becomes then not an abstract principle, which 
means a principle considered apart from any special purpose or 
practical operation, but the discovery and statement of a principle 
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for a special purpose—that is, a practical invention—a mode of 
carrying a principle into effect.98

Next, he noted that this interpretation of the law is well accepted in 
the case where someone takes a well-known principle and turns it to a 
new special purpose. It would be “strange and unjust” to refuse the 
same legal coverage “when the Inventor has the additional merit of 
discovering the principle as well as its application to a practical object.” 
The implication was, of course, that this was precisely what Neilson 
had done.

There was one final, and crucial, point to be made on this legal 
question concerning the situation where the application of a principle 
to a special purpose, to a certain specified result, “includes every variety 
of mode of applying the principle according to the general statement of 
the object and benefit to be obtained.” The Lord Justice here suggested 
that “the greater part of the Defenders’ case is truly directed to this 
objection.” He was in no doubt as to the answer in law:

. . . I must tell you distinctly, that this generality of claim—that is 
for all modes of applying the principle to the purpose specified . . . 
—is no objection whatever to the patent. That the application or 
use of the agent for the purpose specified, may be carried out in a 
great variety of ways, only shews the beauty and simplicity and 
comprehensiveness of the invention.99

This was a powerful interpretation of law that steered the jury 
decisively toward a finding for Neilson and his partners.

The rest of the Lord Justice Clerk’s summing up was no less destruc-
tive of the defenders’ case. On the question of novelty and anticipation, he 
advised that it was not enough to show that in experiments or incidental 
trials, others had hit on the same idea. The principle must have been made 
public and applied to the same processes. Finally, he had his say about the 
evidence and here he was complicit in the character assassination of the 
defenders’ witnesses begun by Rutherfurd in his concluding address. 
Carpmael was singled out. He was, the Lord Justice observed, presented 
by the defense as a “man of great science,” but then he went on to say 
“various surprising things showing considerable ignorance,” many of 
them in direct response to the Lord Justice’s questions.

The jury found for the pursuers on all issues.100 The case against 
Househill had certainly involved the appeal to utility (depicting Neilson 
as great benefactor to his country), as had the Harford case. However, 
the Househill trial had traded more on the credibility of witnesses than 
Harford did. For whatever reason, the “scientific” witnesses for the 
patentees in Neilson v. Househill were treated with great respect and 
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deference, whereas the credibility of their opposite numbers was 
demolished, by the judge as much as anyone. The question of the 
patenting of principle put into effect emerged as important in Harford 
and became the focus of that first legal judgment. The defenders in the 
Househill case tried to shift the issue to one side, perhaps for that reason, 
but the Lord Justice returned it to center stage once again.

The challenge to Neilson by Househill had, of course, been engi-
neered by the confederacy of iron manufacturers headed by the Bairds, 
one of many ways in which, since the early 1830s, the Bairds had 
avoided mounting a direct challenge. But even as the Househill case 
was being prosecuted, the ground was laid for direct confrontation in 
what was to become the third, largest, and most celebrated jury trial of 
the Neilson patent.

Neilson and Others v. W. Baird & Co.

The final jury trial of the Neilson patent began on 10 May 1843 and 
ended 10 days later (20 May). It was described by the Lord 
Justice-General101 in his address to the jury as “an unparalleled trial—a 
trial which has in it a more extensive body of Evidence on both sides, 
and has occupied more of the attention of the Jury than any case with 
which I am at all acquainted in this country.”102 The examination and 
cross-examination of the witnesses occupied almost eight days. The 
counsel for Neilson were the Dean of the Faculty (Robertson), the 
Solicitor-General (Anderson), Andrew Rutherford (who had acted in 
the Househill case), and John Inglis. The Lord Advocate (Duncan 
McNeill) appeared for the defenders. The opening and closing addresses 
were of several hours’ duration. The issues were broadly the same as in 
the earlier cases: that the Neilson patent was void because it was a 
patent of principle; that its specification was insufficient to allow one 
skilled in the art to construct the invention; and that the invention was 
not novel with Neilson, as it had been anticipated variously.

On this last point, a great deal of effort and numerous witnesses 
were directed to making and contesting the claim that the hot blast had 
been used at the Bradley Iron Works of John Wilkinson. This point had 
been pursued in the Househill trial, but here it was pushed even harder. 
The defenders called no fewer than 14 witnesses, all workmen at the 
Bradley works, to testify on this question and maintain that Wilkinson 
had used a cylinder to heat the blast long before it had been suggested 
by Neilson. The pursuers in cross-examination and in calling their own 
witnesses, who were partners in or managers of the Bradley Iron Works, 
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argued that the defenders’ witnesses were mistaken. The cylinder that 
had been installed at that time was intended for another purpose 
entirely, it being filled with charcoal that was supposed to be carried 
into the furnace by the blast to try to make iron of certain qualities. 
The experiment had failed and been quickly abandoned. This alterna-
tive explanation, together with contradictions between the defendants’ 
witnesses about the year when this reputedly happened, capped off by 
the testimony of Wilkinson’s close associates among the partners and 
management that he had never mentioned anything like the hot blast to 
them, tended to defuse this part of the case.

The defenders also pursued the argument that Neilson’s invention 
had been anticipated in various smiths’ forges, notably in a forge at 
Irvine and another in Port Glasgow, a line of argument and evidence 
that had been cut short by the judge’s intervention in the Househill 
trial. In this case, however, it was allowed, and the defenders called a 
number of smiths to make the case. The pursuers called several smiths 
of their own to testify to the contrary and argue that the tube supposed 
to carry a hot blast to those forges was merely designed to relocate the 
blast when working on articles whose shape and size did not allow 
normal working.

The sufficiency or otherwise of the patent specification and the 
closely related issue of the patenting of principle were argued out much 
as in the earlier trials. The pursuers relied as before on a strong cast of 
scientific witnesses (including Forbes, Fyffe, and Mushet) and 
ironmasters to testify to the sufficiency of the specification. The 
defenders opted for the contrary testimony of those closer to the work-
face. Rutherfurd maintained the simple interpretation of the specifica-
tion as genuinely putting a principle into effect by its basic account of 
the interposition of a heating vessel between the blowing apparatus 
and the furnace. McNeill argued that this amounted to no description 
at all of how the hot blast was to be put into effect. That key word 
“effect” was again much negotiated, with McNeill contending that 
reference to the immateriality of the shape and size of the vessel to the 
production of the effect was clearly in error, and that “effect” in his 
view obviously referring to the effect of heating the blast. From this 
perspective, the specification was more than inadequate—it misled. 
Rutherfurd argued once again the position that “effect” referred to the 
effect of improving the operation of the furnace to which the extent of 
the heating of the interposed vessel and hence that vessel’s form and 
shape was indeed immaterial, as the patent claimed, in the sense that 
any vessel and any heating would produce some effect.

Apart from the contest over lack of novelty, which was pursued with 
vigor by the defenders, the main focus of the defenders’ counsel was on 
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the level of damages claimed from their clients. It was almost as if the 
arguments regarding patenting of principle and patent sufficiency had 
been ceded. There were a number of references to their having been 
decided in Neilson’s favor in earlier trials. The question of damages was 
very complex, and raised the issue of just how effective and profitable 
the hot blast was. A sub-theme that grew out of this was the quality of 
the hot-blast iron. There was significant suspicion of “Scotch iron,” as 
the hot-blast iron was often designated, which was believed to be of infe-
rior quality and strength to the cold-blast product. Some engineers and 
contractors refused to use it.103 The defenders used this controversy, as 
well as claims that the market price of hot-blast iron reflected these 
concerns, to argue that damages were being set too high. They also used 
this evidence to cast at least a partial cloud over the overall utility of the 
hot blast, which they had previously treated as indubitable. The defen-
dants’ counsel went so far as to point out that some people thought “that 
this hot-blast is undermining the character of the trade in this country, 
and is laying the foundation of a very sad and serious reduction.”104 
Neilson’s counsel in response relied heavily on scientific experiments 
done by Eaton Hodgkinson and William Fairbairn under the auspices of 
the British Association for the Advancement of Science, which showed 
that the two forms of iron were of roughly equal quality when other 
variables such as the nature of feedstocks were controlled for. The 
pursuers noted with evident glee that Hodgkinson had received the Gold 
Medal of the Royal Society of London for that work, which had been 
done for scientific purposes and had exploded the prejudice that existed 
in some quarters regarding the hot-blast product. Fairbairn was called to 
give evidence about this work.105

In his summing up,106 the Lord Justice-General sided with the 
Neilson camp on all matters of law, including his statement that the 
patent was not merely for an abstract principle “because it combines a 
principle, with the special purpose, and important result of having 
atmospheric air heated in a vessel or receptacle between the blowing 
apparatus and fires, forges and furnaces . . . . ” Dealing with the 
evidence and witnesses, he drew a stark contrast between the learned 
and scientific persons who had appeared for the pursuers and those for 
the defendants. Among the latter, Carpmael once again was treated 
with disdain, being admonished to consider carefully Lord Tenterden’s 
remarks about there being “a great deal too much critical acumen” 
applied to criticizing patents.107 In this connection, the Lord Justice 
referred, as had Baron Parke, to recent trends in the law:

. . . the feeling which formerly seems to have pervaded the Courts 
of Law to detect frauds in patents, and set them aside as fast as 
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possible, is very much of late exploded; and . . . a patent, like every 
other solemn contract and written document, ought to get a fair 
and deliberate, and impartial consideration of the just and true 
construction that is to be put upon it.108

The jury found for the pursuers on all counts. Importantly, Ruther-
furd had asked the judge that the additional question of the proper 
meaning of the term “effect” in the specification be put to the jury. The 
judge finally agreed to this amid protests from the defenders’ counsel. 
The jury found that “by the use of the term effect the patent does not 
state that the form and shape of the air vessel or vessels were immaterial 
for the purpose of heating the air in such air vessel or vessels.” This 
denial of the defenders’ interpretation of the term arrived at by the jury 
established the Neilson camp’s interpretation of the meaning of “effect” 
as a matter of fact immune to further legal argument. It ensured that 
Neilson had the right to the effect understood as the “principle of the 
hot blast turned to effect.”

Conclusions

In conclusion, I do two things. First, I summarize what this detailed 
case study has revealed about the relationship between patent right 
claims, the successful construction of narratives of heroic invention, 
and what we might hazard to be the complex collective processes that 
realize invention. Second, I move to broader, but related, considerations 
sparked by a recent revisionist account of the history of the British 
patent system during the industrial revolution.

The trials of the hot-blast patent are remembered in the legal world 
as producing a precedent concerning the patentability of subject matter. 
As we noted in the case of Samuel Morse’s telegraph patent, the 
hot-blast trial judgments were referred to as legitimizing the patenting 
of a principle as patentees sought to push the scope of their claims 
further and further. Neilson crops up in this connection in modern 
debates about software patenting in particular.

In examining the entire proceedings, and to some extent the 
context, of the trials and not just the judgments, we have seen that the 
excavation of the difference between a patent of a “principle” and a 
patent on a “principle turned to effect” was extensive and thorough. 
But the distinctions that each side developed were fine and unstable 
ones. Elisions between one and the other were readily made, and 
Morse’s lawyers tried later to trade on this. Neilson himself appeared 
to make such a slip during his participation in a discussion of the 
history of the hot blast in 1859. Having commented on the historical 
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account just given by Henry Marten at a meeting of the Institution of 
Mechanical Engineers, Neilson reportedly concluded as follows:

The invention of the hot blast consisted solely in the principle of 
heating the blast between the engine and the furnace, and was not 
associated with any particular construction of the intermediate 
heating apparatus; this was the cause of the success that had 
attended the invention, and in this respect the case had much simi-
larity to that of his countryman James Watt, who in connexion 
with the steam engine invented the plan of condensing the steam in 
a separate vessel, and was successful in maintaining his invention 
by not limiting it to any particular construction of condenser.109

To identify the invention solely as a principle as Neilson did here was 
to mischaracterize what he had been allowed to patent. That Neilson 
could do this before such an audience is a sign of how “unstable” the 
judgments in his favor were and how easily they were misconstrued or 
misrepresented. Put more precisely, this misconstrual shows that the 
judgments of similarity and difference between a “principle” and a “prin-
ciple put into effect” were very fine, and contingent, ones.

The status of Neilson as the individual inventor of the hot blast and 
the sufficiency of his patent specification were established as the two 
sides of a coin. The judgment was made that key features of the hot-blast 
technology incorporated as it matured in the 1830s (i.e., the new forms 
of heating vessel, including the tubular oven apparatus, the use of raw 
coal rather than coke, and the incorporation of the water-cooled twire) 
were not part of the invention but rather belonged to its subsequent 
development. What we might otherwise see (correctly I think) as an 
extended process of invention,110 in which Neilson, Dixon, the Bairds, 
John Condie, and others participated, is thereby reduced to an individual 
act to which others provided a series of interesting footnotes.

From what we have seen, it would have been quite easy for the 
result to have turned out differently. The swing of public and judicial 
opinion in favor of the patentee in the 1830s and 1840s was a key 
element of the story. Of course, not all welcomed that shift. The Bairds 
considered that they were the victims of an Edinburgh-based, Whig 
political and judicial pro-patent elite that had lined up against them.111 
Certainly there are signs of this, including Brougham’s backing of 
Neilson and his case, as well as the existence (for the most part) of a 
Whig/Tory split amongst the counsel on the opposing sides. The high 
tide of patent abolitionism lay a little in the future, but such sentiments 
likely drove some of the ironmasters who combined against Neilson. 
The creation of Neilson as a heroic figure of invention was to feed, in 
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the way that Christine MacLeod has shown, into the defense of the 
patent system against the abolitionists in the later nineteenth century.112

Also notable is the protagonists’ engagement in an ongoing struggle 
in which the trials were culminating events. Corrins has shown how 
the Bairds were behind virtually all of the legal struggles over Neilson’s 
patent. They decided early to challenge the patent and when stymied 
settled in for the long haul, building allies in the cause and orches-
trating a campaign. But I have shown that the conspiracy of capital 
against intellect, if such it was, was matched by its obverse as Neilson 
and his partners sought to mobilize their friends and associates in the 
scientific, technical, and legal arenas. Watt Jr. and others were involved 
in the drawing up of the patent in a form that appears in retrospect to 
have been very astute, a form that gained maximum advantage from 
what John Percy described as a “lucky hit” on Neilson’s part.113 We 
have strong indications that Neilson, Dunlop, and allies such as 
Thomas Clark made use of scientific forums such as the British Associ-
ation for the Advancement of Science, the Royal Society of Edinburgh, 
and the Institution of Civil Engineers to recount the story of the hot 
blast in a way that enshrined Neilson’s achievements not as a “lucky 
hit” but as more systematic and “scientific,” and leaving the contribu-
tions of others very much in the background. The trials (by granting 
Neilson the rights to the invention of the “principle turned to effect”), 
the Royal Society of London (by subsequently electing him to its 
number as the “discoverer of the hot blast”), and Samuel Smiles (by 
broadcasting his story) all enshrined the legend. 

Ultimately, it was probably the utility of the hot blast that swung 
the decision in Neilson’s favor. Neilson constructed as the individual 
inventor was also, and because of that, portrayed as an individual 
benefactor to the industry and the nation on an enormous scale. Tech-
nically speaking, there was no disagreement about the utility of the hot 
blast, yet the plaintiffs in the trials repeatedly brought out the utility of 
the invention even as the defendants’ counsel vehemently objected that 
this was not at issue. The plaintiffs displayed evidence of licensees 
contentedly signing up to pay their fees because of the invention’s 
utility for them, and the defendants strenuously objected that the acqui-
escence of others meant nothing to the present case.  Even as the defen-
dants denied that utility was an issue, they entered on the question 
themselves by trying to sow seeds of doubt about the quality of the 
hot-blast iron and its long-term future. The plaintiffs claimed that the 
highest scientific authority exposed such doubts as mere prejudice 
concerning a transformative invention. These “irrelevancies” were, I 
think, crucially important in creating a judgmental context in which 
similarities and differences between the invention as specified and 
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beneficially employed were approached with an inclination that favored 
Neilson. They played their part with judge and jury in producing deci-
sions that perpetuated the dance of individualistic accounts of discovery 
and invention with the limited monopoly provided by the patent 
system. Moreover, patents of broad scope that narrowly escape being 
declared void as patents of principle are likely, by usurping so much of 
the collective process, to generate inventors of heroic proportions in 
the public sphere. As the toasts rang in his ears on that February night 
in the Tontine Hotel, with the trials of his patent over, James Beaumont 
Neilson was on the cusp of that sort of immortality.

I turn now to the broader relevance of my account of this case to 
histories of the British patent system and its operation. The issue at 
stake here has been brought into focus by Sean Bottomley’s important 
recent work.114 Bottomley challenges a particular historical view of the 
development of the British patent system. Although much of what 
Bottomley claims about the evolving structure of the patent system 
might be granted, the presumed implications of this for its operation 
do not necessarily follow. My case reveals a contrast between idealized 
structure and actual operation. Furthermore, theoretical considerations 
suggest, to me at least, that the contrast between structure and opera-
tion was likely to have been present more generally.

Bottomley reads the historiography of the patent system in terms of 
views about its effectiveness as a system. So far as the large transforma-
tion of the system from one of privilege to one of property rights is 
concerned, Bottomley suggests that this was well underway much 
earlier than previously thought. By unearthing substantial 
eighteenth-century patent litigation in the Court of Chancery in the 
eighteenth century, Bottomley shows the early shift of patent affairs 
from matters of Royal privilege, as arbitrated by the Privy Council, to 
matters of equity. So far as the nineteenth-century patent system is 
concerned, Bottomley argues against those historians, notably Dutton 
and MacLeod, who have sided with the mid-nineteenth century patent 
reformists’ perception that the system was deficient in various ways in 
protecting the interests of the inventor class until well into the nine-
teenth century, indeed until the reforms beginning in mid century. On 
the contrary, Bottomley argues, the patent system was already working 
quite effectively in the service of that interest in the early nineteenth 
century. On the one hand, he claims, there was already a much more 
substantial body of case law built up, especially relating to the question 
of the specification, than has previously been acknowledged. On the 
other hand, Bottomley shows that the statistics used by Dutton to argue 
that patentees were not well served by judicial decisions are misleading. 
His own statistics, drawing on an expanded range of cases, show, at the 
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very least, that previous perceptions of a major shift in judicial atti-
tudes in favor of patentees in the 1840s are less well grounded than we 
thought. As a corrective account of the evolution of the structures of 
patent law, Bottomley’s work has many strengths. But it is important 
not to extrapolate too readily from structure to operation.

It would be unfortunate if Bottomley’s perspective were taken to 
mean that the broader social and political contexts that the traditional 
historiography has seen as relevant to the operation of patent law should 
be treated as extraneous to that operation. Indeed, it is not entirely clear 
that Bottomley thinks they should be, since he does acknowledge, for 
example, that judicial decisions may well have been influenced by 
cultural trends in perceptions of the inventor class.115 But overall, it 
would be easy for the reader to conclude that Bottomley believes that the 
more substantial and sophisticated legal structures and case law, 
concerning specification in particular, that he reveals left less room for 
such “extra-legal” considerations to shape judicial decisions. Following 
Bottomley, crucial issues of judicial interpretation might be seen as dealt 
with adequately within the system because they were reasonably resolv-
able within the rule structures of the much more substantial body of 
early nineteenth-century patent law that he unearths.

For what it is worth, the present case study appears to support the 
traditional historiography on this question in that it shows that the 
actors concerned in an important mid-century case invested enormous 
energy into marshaling “extra-legal” resources to favor their case. 
Furthermore, judicial interpretation, so far as we can access it, appears 
to have been profoundly shaped by the judges’ estimations of matters 
such as scientific credibility of witnesses and the policy implications of 
declaring the patent valid or not. Although Bottomley convincingly 
redraws the historical timeline of the legal structure of patent regimes, 
the idea that considerations of the public utility of an invention in adju-
dicating a patent were left behind because it was tied to the structure of 
the Privy Council jurisdiction is mistaken. We have seen in our case 
that the arguments mounted in this nineteenth-century patent contest 
often gravitated back to such issues, in a recapitulative fashion, in 
attempts to break otherwise circular arguments about the adequacy of 
the specification. 

So any claim that in mid-nineteenth century British patent law the 
interpretation of specifications was already a legally routinized matter 
is dubious. If this had been so, then one would not expect such exten-
sive and protracted contest over the Neilson patent. The protagonists’ 
debate of issues of scientific credibility and public utility in trying to 
resolve the case, and the judges interpretation of such questions, would, 
if Bottomley was right, be of little concern to them or us. However, my 
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account strongly suggests that such debate was crucial and central, and 
also that the debate was resolved not by straightforward application of 
an already mature legal regime but, significantly, by appeal to broader 
matters of credibility and utility. I concede that one should not give too 
much significance to conclusions drawn from one case. Nevertheless, 
the prominence of the Neilson case at that time gives it more than 
passing interest.

In my view, there are, however, broader issues of an ultimately phil-
osophical nature that are at stake here and that inform the historical 
debate. These issues concern the nature of rules, whether those rules 
are rules of technical specification or rules of legal interpretation. Any 
attempt to use Bottomley’s work to argue from structure to operation 
of legal systems must rest ultimately on a belief that it was possible to 
create a system of legal interpretation in which rules about matters 
such as the scope of an invention, and whether or not it is a “principle” 
or a “principle put into practice,” can be straightforwardly developed 
and applied. In my mind, belief in such a system is not warranted either 
in legal or scientific and technical realms. The necessarily contextual 
and contingent character of rule specification and interpretation as 
expressed by Wittgenstein and scholars within the sociology of scien-
tific knowledge tradition is, I believe, decisive.116 If, as I am persuaded, 
the most esoteric and technical evidential questions concerning scien-
tific knowledge and concerning successful technological manipulation 
are themselves best seen as contingent on specific context and circum-
stance, then we can have little ground for believing that the interpreta-
tion of matters of legal principle will be any different. Of course, it is 
true that in science, in the law, as indeed in everyday life, rules are not 
always problematized. Tacit understandings, shared within communi-
ties, do allow for routinized judgment. But such routines, even when 
established, are not unchallengeable in principle. If the stakes are high 
enough, if there is enough incentive for contest over rule interpretation, 
then that contest can and will occur. Such contest will not be resolvable 
by appeal to the rules whose application is under challenge. At the very 
least, we should remain constantly aware that ultimately such episte-
mological questions underlie historical interpretations of inventions 
and the patent systems with which they are so thoroughly entangled in 
modern societies.
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