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THE AWARDING OF THE COPLEY MEDAL AND THE ‘DISCOVERY’ OF

THE LAW OF CONSERVATION OF ENERGY: JOULE, MAYER AND

HELMHOLTZ REVISITED

by

DAVID CAHAN*

Department of History, University of Nebraska, 610 Oldfather Hall, Lincoln, Nebraska

68588-0327, USA

This article analyses the awarding of the Royal Society’s Copley Medal to James Prescott

Joule (1870), Julius Robert Mayer (1871) and Hermann Helmholtz (1873) in the wake of

the establishment of the law of conservation of energy during the 1850s and 1860s. It

seeks to reconstruct the context in which the awards occurred, emphasizing at once a

combination of individual scientific achievement, advocacy on behalf of Joule’s

supporters, nationalism, and the special role that Helmholtz played thanks to the strong

social relationship that he had developed with the British scientific elite in the two

decades before receiving his award, the last of the three. The award in turn strengthened

that relationship, as the great subject of discussion in physics now gradually turned from

thermodynamics to electromagnetism and to reaching practical agreements in electrical

metrology between the British, the Germans and others.

Keywords: Copley Medal; energy conservation; Joule; Mayer; Helmholtz;

nineteenth-century science; history of physics; history of scientific

institutions

INTRODUCTION

In the early 1870s, James Prescott Joule, Julius Robert Mayer and Hermann Helmholtz each

won the Royal Society of London’s highly coveted Copley Medal. The medal was (and is)

arguably Britain’s most distinguished scientific award, and even with the coming of the

Nobel prizes in 1901 is also arguably one of the world’s premier scientific awards. This

article addresses the issue of why these three men of science won the award and won it

when they did, looking in particular at their advocates and at Helmholtz’s long-standing

personal relationship with various British men of science and British scientific institutions.1

The advocacy (and disputing) was done by others, mostly John Tyndall, Peter Guthrie Tait

and, to a smaller extent, William Thomson. In addition, the article seeks to show this, and
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how national pride and prejudice played a part—but only a part—in the decision making of

these awards, and also to demonstrate the limitations of nationalism in conferring scientific

honours because issues of scientific achievement, distribution of field, and personal

relationships (at least in Helmholtz’s case) also played their parts.

THE CONTROVERSY OVER THE ‘DISCOVERY’ OF THE LAW OF CONSERVATION OF ENERGY:
TYNDALL VERSUS THOMSON AND TAIT

Twenty years or so before their Copley Medals were awarded, between 1848 and 1851,

Mayer and Joule had already had a priority dispute over the mechanical equivalent of

heat. One result of this was that the Royal Society awarded Mayer its Royal Medal in

1852 for his work.2 By the early 1860s, however, as the law of conservation of energy (as

well as the second law of thermodynamics, that concerning entropy) had become an

intellectually settled part of physics and as ‘energy physics’ became the language and

viewpoint of all physicists (and other men of science)—and thus, as the entire subject had

become of markedly increased importance to physics as a whole and to other fields—the

issue of who had first ‘discovered’ the law of conservation of energy became of

increasing interest and dispute. Tyndall became a key figure in renewing such interest

when he held a series of lectures on heat from the mechanical point of view. But before

publishing these lectures, Tyndall wanted Helmholtz’s and Rudolf Clausius’s assessments

as to ‘what Mayer has really done. Did he attempt to determine the mechanical equivalent

of heat; or was Joule the first?’3 This inquiry, and a lecture entitled ‘On Force’ (1862),

effectively pitted Tyndall against Thomson and Tait in a dispute that became personal as

well as historical.4

Hence Tyndall’s attempt to win Helmholtz, whose general outlook was not so different

from his own, and Clausius to his side. Helmholtz told Tyndall that it was well known

that Mayer suffered from ‘Geisteskrankheit’—in 1850 he had jumped out of a third-story

window, and on several occasions he had stayed at a sanatorium or was confined to an

asylum. Still, Helmholtz further explained, Mayer had indeed calculated the mechanical

equivalent of heat, although not in a way that avoided certain objections. (Helmholtz

himself had several times and in public addresses declared Mayer’s and Joule’s priority

over his own essay on the conservation of force (1847), although, to be sure, he also said

that at that time he was unaware of Mayer’s work and he noted that others had made

contributions as well. Mayer himself agreed that he and Helmholtz, as well as Joule, had

worked independently of one another.)5 Helmholtz commended Tyndall for wanting to

provide a popular account of the mechanical theory of heat, which he thought was needed

and which Tyndall could do in his ‘meisterhaft’ way.6 That (along with Clausius’s

testament) gave Tyndall sufficient writ to become a public supporter of Mayer in Britain,

which he did in his lecture ‘On Force’ at the Royal Institution in June 1862; he there

presented Joule’s and Thomson’s works as secondary to Mayer’s.7 That talk put him at

great odds with Joule and his most vociferous supporters, namely Thomson and Tait. The

talk and its aftermath became a public controversy, one of the greatest of Tyndall’s

controversial career. Tyndall’s support for Mayer lay perhaps less in his opposition to a

priority claim on Joule’s behalf than in his belief that Mayer deserved greater recognition;

it certainly helped in the subsequent recognition of Mayer’s work.8 One outcome of the

controversy was a reply later that year, in a popular but Christian journal, by Thomson
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and Tait on the meaning of ‘energy’, including the coinage of a new term, ‘kinetic energy’.

Tyndall, in turn, sought to counter Thomson (alone) in the pages of Philosophical

Magazine.9

Helmholtz stood in the middle of all this—both as a contributor to the development of the

law of conservation of force/energy, as a popularizer of it, and as a friend of several of the

disputants who hoped that he would support their respective views.10 But if his relationship

with Thomson was especially close, as it was in rather different ways with Henry Enfield

Roscoe and Tyndall, his attitude towards Tait, Thomson’s close collaborator and friend,

was standoffish. Where Thomson and Tait thought little of Tyndall as a man of science

and looked down on him for his popularizations, Helmholtz by contrast had great

sympathy for and gave great support to Tyndall’s popularizing efforts. He did not,

however, want to offend either Thomson or Tyndall by taking sides with one against the

other. More importantly, Tait was a terrible chauvinist. His prejudice in favour of his

fellow British men of science (Balfour Stewart, George Gabriel Stokes, Joule, W. J. M.

Rankine and James Clerk Maxwell) against their German counterparts (Mayer, Gustav

Robert Kirchhoff and Clausius) at times put Helmholtz in a difficult position vis-à-vis his

own countrymen.

All this emerged especially clearly in what became a second outcome of the controversy,

a booklet by Tait entitled Sketch of Thermodynamics (1868). At Thomson’s

recommendation, in February 1867 Tait sent Helmholtz the first two draft chapters of his

‘little work’ on the history of thermodynamics. He said his purpose was to give Joule and

Thomson greater credit than they had so far had for their contributions to the subject.

However, he feared that in doing so Helmholtz (and Kirchhoff ) might be offended, and

so he asked Helmholtz (and thus his Heidelberg colleague Kirchhoff, too) to ‘kindly point

out to me anything which appears to you objectionable in the way in which I have spoken

of your connexion with the subject, [and] I shall be delighted to correct it before my little

work is published.’ He wrote a similar letter to Clausius.11 He told Helmholtz that he

and Thomson thought Joule had priority over Mayer as concerned the discovery of

conservation of energy, and he thought Tyndall had come out too strongly in favour

of Mayer.12 A year later Tait sent Helmholtz advance proofs of his Sketch of

Thermodynamics that concerned the priority of Kirchhoff vis-à-vis Stewart in the matter

of spectrum analysis. He wanted Helmholtz’s approval of his historical analysis, and he

feared Clausius’s criticisms. He also asked Helmholtz for permission to quote him (from

a letter of Helmholtz’s) on Mayer in his preface.13 Helmholtz agreed to allow the

quotations, but on condition that he first be allowed to review Tait’s text in proof, which

more than satisfied Tait.14

In his preface Tait declared ‘that it is almost impossible to be strictly impartial, however

we may strive to be so’, and that ‘Joule’s magnificent, but much neglected, papers of a

quarter of a century ago are being rediscovered and attributed to others.’ He conceded,

however, that he may have taken ‘a somewhat too British point of view’. For two full

pages he quoted Helmholtz on Kirchhoff and, especially, Mayer. Helmholtz, however, did

not share Tait’s views on Mayer. Tait admitted that he agreed with ‘a great part’ of

Helmholtz’s evaluation of Mayer’s contribution, and said that, were it still possible, he

would have changed part of his published text. He added: ‘I think it best to retain them,

giving Mayer however the benefit of the able and weighty advocacy of Helmholtz.’15 Tait

also noted that his history of the conservation of energy was largely confined to assessing

the contributions of Joule versus those of Mayer, while largely merely acknowledging that
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of others (such as Ludvig Colding, Marc Séguin and Helmholtz). In the preface to a second

edition of his Sketch (1877), Tait’s dispute with Clausius and his advocacy of Thomson’s

priority in discovering the second law of thermodynamics came more to the fore.16 As

Tait concluded:

Thus, in all the scientifically legitimate steps which the early history of the principle

records, Joule had the priority. His work has been much extended by others, especially

Clausius, Helmholtz, Mayer, Rankine, and Thomson, in the developed applications of

the principle in many directions. . . . [T]he experimental foundation of the principle in

its generality, and the earliest suggestions of many of its most important applications,

belong unquestionably to Joule.

As for Helmholtz, he declared him to be ‘one of the most successful of the early promoters

of the science of energy on legitimate principles’ and he thought his essay of 1847 ‘On the

Conservation of Force’ to be ‘admirable’.17 Thomson, for his part, wrote to Helmholtz:

‘Joule did and published more for the establishment and extension of thermodynamics in

his two or three papers published before Mayer came on the field than all that Mayer has

done put together.’18 Clausius thought that Tait’s favouritism of Joule, Rankine and

Thomson over himself and Mayer showed that ‘he wrote the book not as an impartial

judge but rather as an advocate who has set himself the task of saying as much as

possible in favour of his clients.’19

AWARDING THE COPLEY MEDAL TO JOULE AND MAYER

The third and final outcome of the new interest in assessing who had ‘discovered’ the law of

conservation of energy concerned the awarding of the Royal Society’s Copley Medal for

doing so (or, more broadly, for the study of heat). The first indications of this came in

1869, when William Robert Grove, Victor Regnault and August Wilhelm von Hofmann

were nominated for the award. Regnault, a Frenchman, won, with the Council noting in

particular his experimental work (including that on the specific heats of gases and

vapours), that led to (unspecified) laws and data needed for making physical calculations

concerning steam engines.20 That suggests the importance that the Society (or at least its

Council) placed on precise, empirical work. Then, in 1870, Joule, Helmholtz and Charles

Eugène Delaunay, the French astronomer and mathematician, were nominated for the

Copley Medal. It was Tyndall, perhaps rather surprisingly, who formally nominated Joule,

which he did ‘for his experimental researches on the Dynamical Theory of Heat’, and for

which he won the award.21 Indeed, Edward Sabine, the President of the Society, explicitly

noted that Joule was awarded the Copley Medal for precisely the same researches—his

‘great principle’—for which he had been awarded the Royal Medal in 1852; it was

‘exceedingly rare’, he added self-consciously, for the Society to award two medals for the

same researches.22 No explanation was offered, but it may be supposed that the reason the

Society did so was to re-emphasize Joule’s (and Britain’s) priority in what had now

become a subject (energy conservation) of major importance to all of science. Like Tait

in his recent Sketch of Thermodynamics, the Society may have wished to reaffirm its

support for Joule, a British man of science.

However that may have been, now that Joule had won the Copley Medal, that ironically

eased the situation for a possible award to Mayer or Helmholtz, who, along with Delaunay,

Grove, Claude Bernard and Emil du Bois-Reymond, were all nominated for the Copley
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Medal for 1871. It was (unsurprisingly) Tyndall who nominated Mayer, which he did ‘for his

researches on the Mechanics of Heat; including Essays on:– 1. The Forces of Inorganic

Nature. 2. Organic Motion in connexion with Nutrition. 3. Fever. 4. Celestial

Dynamics. 5. The Mechanical Equivalent of Heat.’ Such a broad listing of work more or

less closely related to the subject of heat helped differentiate Mayer from Joule.

Helmholtz, in contrast, was nominated by Michael Foster, the physiologist, ‘for his

Memoir on the Conservation of Force, and his works on Physiological Optics and the

Physiological Theory of Music’, which was an even broader listing, and Grove was again

nominated ‘for his Work on the Correlation of the Physical Forces, and his various

researches in Electricity’. Mayer won the award.23 He did so, President George Biddell

Airy said, principally but not solely for his work on the mechanical equivalent of heat.

Furthermore, in the light of the previous year’s award to Joule, this

require[d] some explanation on the part of the President and Council, inasmuch as this is

the second of two Copley Medals awarded (and, I believe, in each case rightly awarded)

for what may, perhaps, be mainly regarded as one and the same discovery,—the later

(which is the present award to Dr. Mayer) being for investigations earlier in date than

those of our countryman Mr. Joule, to whom the first Medal of the two was awarded.

This seeming inconsistency can, I believe, be fully justified.

To do so, Airy had asked Stokes, the Lucasian Professor of Mathematics and a leading

mathematical physicist, for his expert opinion. The latter reported that, as shown in

Mayer’s paper of 1842,

Mayer obtained a numerical value of the mechanical equivalent of heat which, when

corrected by employing a more precise value of the specific heat of air than that

accessible to Mayer, does not much differ from Joule’s result. This was undoubtedly a

bold idea, and the numerical value obtained by Mayer’s method is, as we now know,

very nearly correct. Nevertheless it must be observed that an essential condition in a

trustworthy determination is wanting in Mayer’s method; the portion of matter

operated on does not go through a cycle of changes. . . . Hence the practical correctness

of the equivalent obtained by Mayer’s method must not lead us to shut our eyes to the

merit of our own countryman Joule, in being the first to determine the mechanical

equivalent of heat by methods which are unexceptionable, as fulfilling the essential

condition that no ultimate change of state is produced in the matter operated upon.24

In short, Mayer got the ‘correct’ answer first, but by a slightly faulty physical argument,

which effectively justified, at least in the eyes of the Society’s Council, both Joule’s and

Mayer’s receiving the Copley Medal. Both Airy and Stokes, it may be noted, made

reference to ‘our own countryman Joule’.

HELMHOLTZ AND THE BRITISH ELITE, CIRCA 1870

But what, then, about Helmholtz and his essay of 1847? Did he not deserve something here

for his generalization in the form of the law of conservation of force? Certainly in terms of

public recognition, these were banner years for Helmholtz in general and for his relations

with the British scientific elite in particular, and to understand his receiving the Copley

Medal, after Joule and Mayer had won theirs for determining the mechanical equivalent

of heat, also requires an appreciation of his continued high standing among that elite. The

British Medical Association, for example, asked him to attend its meeting at Oxford in
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August 1868, for which they would assume his room and board.25 Henry Wentworth Acland,

the Regius Professor of Medicine at Oxford University, also wanted to know whether

Helmholtz intended to be at Oxford, as he hoped to see him there. Friedrich Max Müller,

the comparative philologist and orientalist, would welcome him too, as would others. If

he came, Acland wanted him to demonstrate his ophthalmometer and an acoustic device.

‘Our medical friends would be grateful for a demonstration of either.’26 Similarly, the

British Association for the Advancement of Science (BAAS), always keen to get

foreigners to attend, invited him to come to its meeting at Norwich that August and to

give a paper.27 Helmholtz did not go to Britain in 1868, but these invitations suggest his

continued high standing in the eyes of Britain’s scientific leadership.28

Nine months later, Acland wrote to Helmholtz again to say that he and others at Oxford—

including Robert Bellamy Clifton (Professor of Experimental Philosophy (that is, physics)),

William Donkin (Savilian Professor of Astronomy) and Henry J. S. Smith (Savilian

Professor of Geometry)—‘are very anxious both to see and to hear you here.’ They hoped

this would occur in the summer of 1870, when Clifton’s new physics laboratory, the

Clarendon, would be nearly finished. If, in the meantime, Helmholtz would be coming to

England that autumn, Acland hoped to see him then, too. (‘I need not say how many

houses would compete to receive you.’) He also wanted Helmholtz to give several

lectures in Oxford on physics and medicine, which Oxford University Press would then

publish. ‘We are in a transition state—which is at once interesting, anxious & laborious.’

Finally, he wanted to know whether Helmholtz would be going to the BAAS meeting in

Exeter that coming summer.29

Furthermore, Helmholtz was invited (through Acland) by Lord Robert Cecil, Third

Marquess of Salisbury and Oxford’s newly elected Chancellor, to come and accept an

honorary Doctor of Laws degree at Salisbury’s installation ceremony. Lord Salisbury, who

had taken a (fourth-class) degree in mathematics, was himself an amateur man of science

and one who supported the natural sciences at Oxford while criticizing an overly great

concern with classical education. (Later, too, he would enthusiastically advocate for the

installation of electrical lighting systems in Britain.) Like Salisbury, Acland was a leading

modernizer at Oxford. He asked Helmholtz to allow his name to be put forward for the

degree—Darwin, Tyndall and Huxley were also being nominated—and whether he could

come to the inauguration (21 and 22 June 1870). In the event, only Helmholtz’s

nomination was successful. Helmholtz was uncertain whether his schedule would permit

him to go to Oxford, but he felt honoured.30 Salisbury then wrote directly, inviting him to

visit Oxford ‘in order to receive an honorary degree’. He continued, ‘The honour of your

presence will be greatly felt by the University, as well as by myself its Chancellor: &

your acceptance of an honorary degree will do much to stimulate the attention which is

now happily being given to [the] natural sciences at that place.’31 Helmholtz did not go to

Oxford that June, no doubt because he was in the midst both of teaching in Heidelberg

and of negotiating for a new position in Berlin (see below).

Elsewhere in Europe, moreover, the Paris Académie des sciences in late December 1869

placed Helmholtz’s name at the head of a list of 15 physicists—including A. J. Ångström,

Heinrich Dove, Grove, Joseph Henry, Joule, Kirchhoff, Mayer, Stokes, Thomson and

Tyndall—nominated to fill a recent vacancy for corresponding member in its Section de

Physique.32 Helmholtz received 37 (of 44) votes, far outdistancing even his closest

competitors. In early January 1870, he was made a corresponding member of the section

for physique générale.33 The French scientific elite clearly had, like its British
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counterpart, a high opinion of Helmholtz and his work, and apparently a higher one of him

than of Joule, Mayer and the other nominees.

The Paris Académie had doubtless not admitted him sooner because it faced a problem

that some other academies also faced: there had to be a vacancy before there could be a

nomination for a new member. At the Berlin Academy of Sciences, where Helmholtz had

been a corresponding member since 1857, he could not became a ‘foreign’ member until

such a position first opened up, which it did in 1870. In that year he first received a

unanimous vote from the Physical–Mathematical Class, and then the full Academy (the

Plenum) voted in his favour, with his election becoming official on 1 June 1870.34

Similarly and almost simultaneously, the University of Berlin sought a successor for

Gustav Magnus, its Professor of Physics, who died in April 1870. Only two names came

under consideration—Kirchhoff and Helmholtz—and, after the former declined in June of

the same year, Helmholtz became the only possibility. After delays due to the onset of

the Franco-Prussian War, in October 1870 Berlin opened negotiations with Helmholtz. He

was made an offer that December, and as the year closed he offered his resignation to

Baden (Heidelberg) and his acceptance to Prussia (Berlin).

Berlin was not the only university then interested in Helmholtz as its professor of physics.

For one, Vienna also wanted him.35 More pertinently, no sooner had Helmholtz signed up

with Berlin than an (informal) offer from Cambridge arrived. Britain was in the early

stages of its Endowment of Scientific Research movement, which sought especially to

increase support for pure scientific research. Since its earliest beginnings in the 1850s,

this renewed British emphasis on research had looked above all to Germany as its

standard.36 Helmholtz, with his excellent relations with many British men of science, was

just what some in Britain thought was needed. In late January, Thomson, who knew of

Helmholtz’s offer from Berlin, wrote to him on behalf of Stokes and others at Cambridge

to ask whether he might consider accepting the new professorship of experimental physics

and the directorship of its equally new Cavendish Laboratory. ‘It is much desired to

create in Cambridge a school of experimental science,’ Thomson wrote, ‘not merely by a

system of lectures with experimental illustrations, but by a physical laboratory in which

students under direction of the professor and his assistant or assistants, would perform

experiments, and the professor would have all facilities attainable, for making

experimental investigations.’ The new laboratory building was under construction (the

Duke of Devonshire had given £6000 for it). Helmholtz could expect an annual

compensation of £500 along with student fees. In addition, he would be appointed a

fellow of Peterhouse College, which meant additional income (£250–300). All told, his

income would be at least £800 annually, Thomson thought. If he also received a

fellowship to Trinity, he would get an additional £600, making a total of about £1400 per

year. Thomson said that, apart from the financial inducement, Britain offered other

advantages: ‘the desire for physical science is growing stronger and stronger in the

University, and the force of public opinion is steadily advancing in support of it, and to

stimulate it when stimulus is needed.’ Helmholtz would have to lecture only 20 weeks per

year, leaving him the remaining time for his own research.

I need not say that it would be a great gratification and advantage to English scientific men

to have you among us instead of merely having very rare opportunities of seeing you, and

that I myself would consider the difference of distances from Glasgow to Cambridge and

Berlin a great gain.37
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However, Helmholtz declined the offer—in March 1871 Maxwell accepted the Cavendish

professorship—but he sent a copy of Thomson’s letter to the ministry of culture in Berlin,

which said that it was of course pleased that he had declined.38 The ministry was clearly

nervous, and was no doubt relieved when Helmholtz began teaching there on 1 April

1871. He now automatically became an ‘ordinary’ member of the Academy, and one of

his first acts was to nominate (in June 1871) his friend Thomson as a corresponding

member.39

By August 1871, after his first semester in Berlin, Helmholtz needed rest and relaxation.

That past March, Thomson, the president-elect of the BAAS, had invited him to attend the

society’s meeting in Edinburgh in early August and afterwards to enjoy a cruise on his new

schooner-yacht, the Lalla Rookh, for several weeks sailing in the West Highlands and the

Hebrides. He also invited Maxwell, Huxley, Tyndall and Tait.40 To sweeten the pot, John

Hughes Bennett, the British physiologist and pathologist, invited Helmholtz to stay in his

Edinburgh residence during the meeting; the chemist Alexander Crum Brown, Tait’s

brother-in-law, also invited Helmholtz to stay with him in his Edinburgh home (where

Rankine would also be a guest), just as Crum Brown had stayed with Helmholtz in

Heidelberg.41 In June, Thomson again urged Helmholtz to visit Scotland, while also

thanking him for the announcement of his daughter’s (Käthe’s) wedding.42 Helmholtz

decided not to go to the BAAS meeting but he did want to go sailing with Thomson,

who was delighted and who noted that perhaps Helmholtz could ‘mix a little work’ in

with the cruise.43 All this irritated Tait, who feared he would again fail to meet

Helmholtz and who hoped to teach Helmholtz ‘the mysteries of golf’.44 It was

Helmholtz’s fifth visit to Britain, and his first since 1864.

In early August, Helmholtz and his family went to the seashore, near Kiel,45 but in mid-

month he left them for Thomson and Scotland.46 He found the Edinburgh hillsides and

St Andrews Bay most impressive, and the people there elegant. He dined with Tait (who

played a good deal of golf and who would accompany him to Thomson’s), with the

Belfast chemist Thomas Andrews and with Huxley, all ‘noisy, pleasant, and interesting

people’. Andrews showed them several noteworthy experiments. Tait was as enamoured

of golf as Thomson was of sailing. He got Helmholtz to try a round; the results were as

might be expected.47

On 24 August, Helmholtz joined Thomson in Glasgow.48 He was quite impressed with

both the new University of Glasgow and with the Duke of Argyle’s estate.49 Then they

went sailing on the Lalla Rookh.50 On board ship with Thomson and Helmholtz were, at

various times, Thomson’s brother James, Crum Brown, and others (but not the other

original invitees Maxwell, Huxley, Tyndall and Tait).51 While sailing between Scotland

and Ireland, Helmholtz and Thomson discussed the theory of waves, ‘which he

[Thomson] also most prefers to treat as a sort of “race” between the two of us.’52

Thomson’s competitiveness astounded Helmholtz. When Thomson went ashore by

himself at Inveraray, he supposedly warned Helmholtz before departing: ‘Now, mind,

Helmholtz, you’re not to work at waves while I’m away.’53

In Belfast, they visited Andrews and his laboratory, saw a regatta, and dined at James

Thomson’s, who was Professor of Engineering there. They were all, Helmholtz said,

‘sharp people’. Northern Ireland, he noted, was ruled by the Orangemen (a Protestant

Irish order), who ‘if possible are even more Prussian than the Prussians themselves’. They

hoped that Prussia would establish a new empire, like that of Charlemagne, ‘in order to

keep the Celts and Slavs down and to save civilization’. The Scots, he found, spoke even
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more harshly of the French than the Germans did: they considered them ‘like savages whose

civilization has been completely lost’.54 They spent a day in Oban, on the west coast of

Scotland, at the country house of a high-ranking British diplomat and politician, Lord

Dufferin (Frederick Temple Hamilton-Temple-Blackwood), who insisted that Thomson

and Helmholtz stay overnight with him. On Sunday, Helmholtz was forced to attend

Anglican services in Dufferin’s personal chapel.55 They hurried to the countryside estate

of Hugh and Jemima Blackburn in Roshven, which was surrounded by ‘the loneliest

mountains’. Blackburn was Thomson’s closest friend and was Professor of Mathematics at

Glasgow, where he had succeeded to the chair previously held by Thomson’s father.

Thomson was so at home there, Helmholtz said, ‘that he always carries around with him

his mathematical notebook, and as soon as something occurs to him, right there, in the

middle of a group of people, he begins to calculate, which people here generally regard

with a certain awe. How would it be’, he asked sarcastically, ‘if I too got the Berliners

used to such a thing!’56 In the Sound of Mull, while on board the Lalla Rookh,

Helmholtz and Thomson conducted experiments—they hung a fishing line a few feet into

the water—to determine the minimum velocity of wave propagation of ripples on the

water’s surface, a topic on which Thomson had been working for some time and on

which he would eventually publish. While they were experimenting, small whales

approached their ship closely, which gave them something (else) to talk about.57 Despite

all the pleasures of sailing, of partying, of sightseeing, and even of experimenting and

talking science with Thomson, Helmholtz had had enough. When they reached Glasgow

in a few days, he would leave Thomson and head home.58

The cruise and the trip in general proved of great benefit to Helmholtz. He met lots of British

men of science, including the chemists John Ferguson (soon to become Regius Professor of

Chemistry at the University of Glasgow), John Millar Thomson and Lord Rayleigh, as well

as other members of the Strutt family.59 The cruise had also benefited his health: ‘I began

my lectures a week ago’, he wrote to Thomson in early November, ‘and I find myself much

more comfortable at present, than during the summer. I have time, to work for myself.’60

HELMHOLTZ GETS THE COPLEY MEDAL

With all these connections to the British elite, and with Joule and Mayer now having

received Copley Medals for their work on the mechanical equivalent of heat, it might be

thought that Helmholtz would now receive one, too. But his nomination fared no better in

1872, when he was nominated (by Clifton, and this time solely and broadly ‘for his

researches on Physics and Physiology)’, along with Bernard, Delaunay, Hofmann, Joseph

Liouville, Friedrich Wöhler and Karl Adolph Wurtz; the award went instead to Wöhler

for his work in chemistry.61 Perhaps this helps explain—as a sort of compensation?—

why, in late 1872, Thomson suggested to the Master of Peterhouse and the Vice-

Chancellor of the University of Cambridge that Helmholtz be invited to give the annual

Rede Lecture there for 1873. They agreed—‘the authorities are always anxious to have a

man of high distinction’, he told Helmholtz—and Thomson invited Helmholtz on their

behalf. Thomson was keen to get him to accept and to come to Cambridge.62 But

Helmholtz declined. He was simply too preoccupied with work in Berlin; besides, he

doubted that he could speak English sufficiently well in such an academic format.63 The

authorities now had to find someone else, and that choice fell on none other than Tait.64

The awarding of the Copley Medal 133

  

http://rsnr.royalsocietypublishing.org/


Then, in the spring of 1873, Helmholtz was again nominated for the Copley Medal (by

Clifton, and this time seconded by Stokes), but on this occasion ‘for his researches in

Physics and Physiology’ (that is, without any particular reference to his essay of 1847 or

to any other particular works by him) and with Hofmann as his only competitor.65 In

September, Tyndall told Helmholtz privately that he hoped ‘that the Council of the Royal

Society will add its unanimous verdict this year to that of the advisers of the King of

Prussia’, who had recently given him an award.66 (Tyndall presumably meant Helmholtz’s

election on 17 August of that year to Prussia’s Orden pour le mérite für Wissenschaften

und Künste, its most prestigious civil order for the arts, letters and sciences.)67 In early

November, two days before Helmholtz received official notice from the Society, Tyndall

sent him a cryptic telegram saying that ‘If you will come over I will make up Faradays

own bed for you.’ Helmholtz could not understand the message until after he received the

Society’s official communication, which said, in part, that he was to receive the medal

‘for your researches in Physics and Physiology’.68 A few days later Tyndall wrote again

to say, this time explicitly, that Helmholtz had won the medal and that he hoped that

Helmholtz could come to London for the actual awarding by the Foreign Secretary and

for the dinner of the Fellows that followed.69 Helmholtz told Tyndall that he was greatly

honoured to receive the Copley Medal, but that there could be no question of his

travelling to London merely to receive it personally and to express his gratitude. He

explained that even if he could manage to free his work schedule for four or five days to

make the trip, the combination of a rapid trip and the festivities in London would be

more than his health might allow. He wrote a separate letter to the Society that, he knew,

would be read aloud at the banquet. In the meantime, he was working on a short preface

to the second part of the German translation of Thomson and Tait’s Treatise on Natural

Philosophy.70 A week or so later, the President, Joseph Dalton Hooker, in formally

making the award to Helmholtz, declared before the Society:

It would be difficult for me, within the limits of this Address, to state the number and the

importance of the claims of Professor Helmholtz to our recognition. His published books

on the Conservation of Energy and the Theory of Music, and his ‘Handbook on

Physiological Optics,’ have assisted greatly in the progress of their respective sciences.

His memoirs have ranged through nervous physiology, hydrodynamical theory,

instruments (as the ophthalmometer and the ophthalmoscope) for exact measurement

and for medical examination of the eye, and other important subjects, and have been

generally recognized as giving real additions to our knowledge.71

There could be no question of giving yet another Copley Medal solely for work that led to

the law of conservation of energy; instead, Helmholtz got it for the totality of his scientific

researches. Moreover, it may be presumed, the British scientific elite was in effect

recognizing the long-standing and highly valued relationship that many members of

British scientific life had developed with him—and he with them. The Copley Medal put

a(nother) seal of approval on that relationship.

Nor was that quite all in the way of British honours and Helmholtz’s involvement with the

British scientific elite at that time. At virtually the same moment that he received the Copley

Medal, he was also elected an Honorary Fellow of the Royal Medical and Chirurgical Society

of London.72 Six months later he was again invited to England to receive an award, this time

from Cambridge University, and he again regretted that he could not go. He explained that

neither his current teaching duties nor those as the Dean of the Philosophical Faculty at
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Berlin, ‘which makes me responsible for a great amount of business not easily to be transferred

upon anybody else’, permitted him to leave Berlin for any length of time during the semester.

He added that just last December he had been invited to London to receive the Copley Medal

and that, for the same reasons, he was ‘detained’ from doing so.73

The awarding of the Copley Medal to Helmholtz was anything but the end of his

relationship with British science. Since the late 1860s that relationship had begun

increasingly to revolve around a new ‘hot’ issue in physics and technology, that

concerning Maxwell’s version of electromagnetic theory and the closely related matter of

electrical standards. The ‘bridge’ to British science that Helmholtz had built in the first

half of his career would also have important uses in the second half, as now not only

thermodynamics but also electromagnetic theory would yield enormous consequences for

both German (and British) physics and economic life during the coming decades, and

indeed for physics and economies around the globe. But that is another story.
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