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James Clerk Maxwell: Building the Cavendish and time at 

Cambridge  
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‘It will, I think, be a result worthy of our University ... if, by the free and full 

discussion of the relative value of different scientific procedures, we succeed in 

forming a school of scientific criticism, and in assisting the development of the 

doctrine of method.’1 

 

In his inaugural lecture Maxwell in 1871 set out the task of the new laboratory for 

experimental physics at Cambridge, then known as the ‘Devonshire’, but christened the 

‘Cavendish’ two years later. 2 He carefully positioned it within the Cambridge tradition of 

liberal education, downplaying the industrial connotations that had driven experimental 

physics to prominence. The lecture acts as a guide to what he was trying to achieve during 

what turned out to be the last eight years of his life. 

 

Following his resignation from King’s College London in 1865, Maxwell maintained a 

presence on the stage of science through a voluminous correspondence and through 

extended trips to London and Cambridge in the winter months. Pressure for reform of 

Cambridge’s dominant Mathematical Tripos (honours degree course) was mounting, and in 

1865 he was invited to be an examiner, to ensure the proper examination of new physical 

subjects (spherical harmonics, and the shape of the earth) that were to be included from 

1867. His first experience in the exams of January 1866 brought home to Maxwell the need 

both for adequate text books in physical subjects, and for a more complete update of the 

physical content of the syllabus. He urged his friends William Thomson and Peter Guthrie 

Tait to rapid completion of their Natural Philosophy (1867) so that he could set questions 

based upon it, campaigned for the re-introduction of electricity and magnetism to the 

syllabus, and decided to write a major text book to support the new topics. The book was to 

become his Treatise on Electricity and Magnetism.3 

 

The efforts of the reformers were rewarded in 1868 when new regulations saw the re-

introduction of electricity, magnetism, and heat to the Mathematical Tripos, to be examined 

for the first time in January 1873. The University Senate also approved recommendations to 

establish a professorship of experimental physics with a physical laboratory, to teach the 

new subjects. They failed, however, to find a way of financing this initiative; the University’s 
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constituent (and wealthy) colleges were unwilling to contribute the money, and a 

subsequent proposal to increase the capitation fee on all members of the university was 

turned down by Senate on May 7 1870.4  This prompted the University’s Chancellor into 

action. William Cavendish, Seventh Duke of Devonshire was not only a wealthy landowner 

and industrialist, but also a former Second Wrangler (i.e. came second in the competitive 

Mathematical Tripos)  and related to the famous eighteenth century scientist Henry 

Cavendish. In the summer of 1870 he was chair of the Royal Commission on Scientific 

Instruction and had just interviewed, among others, Sir William Thomson about his facilities 

in Glasgow, and Robert Clifton about the new physical laboratory in Oxford.5 On 10th 

October 1870 he wrote to the Vice Chancellor offering to finance the building of the 

laboratory.  

I am desirous to assist the University in carrying this recommendation into effect and 

shall accordingly be prepared to provide the funds required for the building and 

apparatus, so soon as the University shall have in other respects completed its 

arrangements for teaching Experimental Physics, and shall have approved the plan of 

the building. 6 

 

Faced with an offer it could not refuse, the University had little choice but to establish a 

professorship, though it did so cautiously, stipulating that the Chair was to terminate with 

the tenure of the first incumbent unless decided otherwise.7   

 

After an initial approach to Thomson, the most eminent British physicist of the day, failed to 

persuade him to leave Glasgow, Maxwell was put under increasing pressure to stand, most 

notably by John Strutt (later Lord Rayleigh and Maxwell’s successor at Cambridge) and by 

George Gabriel Stokes the Lucasian Professor of Mathematics.8 Initially disinclined to agree, 

Maxwell was soon convinced that he ‘could do some good by it’, and put his name forward 

on 23 February 1871. In their biography of Maxwell, Campbell and Garnett claimed that he 

was persuaded to stand, ‘on the understanding that he might retire at the end of a year, if 

he wished to do so.’9 This may have been an informal understanding, but there is no 

indication of it in his letter of application, which reads:  

 

Glenlair,  

Dalbeattie, 

23 Feb 1871 

The Revd The Vice Chancellor 

Sir, 

It is my intention to stand as a candidate for the Professorship of Experimental 

Physics, the election for which is announced for the 8th March. 

I am 

Your obedient servant 

James Clerk Maxwell10  



I Falconer, ‘Building the Cavendish and time at Cambridge’, in Flood et al (eds) James Clerk Maxwell (2014) p3 

 

He was elected unopposed on 8 March. Kim has suggested that the informal search for a 

candidate, which started before the post was advertised on the 14 February, the short time 

between advertisement and election, and the unusual lack of any alternative candidates, 

indicate that the election was a put up job. All resident members of Senate were entitled to 

vote, but only 13 of around 300 did so.11  

 

Maxwell set to work immediately.  He and his wife, Katherine, took up residence in 

Cambridge at 11 Scroope Terrace (photo 1), which was to be their winter home for the 

remainder of his life. They continued to spend summers at Glenlair. 

 

 
Photo 1: Scroope Terrace, where Maxwell and his wife lived when in Cambridge.  Number 

11 is at the far end. 

 

So, what did the terrain look like to Maxwell in 1871?  The Laboratory would be disruptive, 

and he summed up the issues in a letter to Strutt: 

‘... it will need a good deal of effort to make Exp. Physics bite into our University 

system which is so continuous and complete without it.... If we succeed too well, and 

corrupt the minds of youth till they observe vibrations and deflexions, and become 

Senior Ops instead of Wranglers, we may bring the whole University and all the 

parents about our ears.’12 
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The vibrant voluntary science classes of the 1820s to ‘40s, the vestiges of which he himself 

had benefited from, had dwindled away, killed by a combination of economics and the 

increasingly technical discourse of science which put it out of reach of non-specialist 

audiences.13 The formal university system was ‘continuous and complete’ and Maxwell was 

entering it at a point defined by the intersection of three major questions: what was the role 

of a professor in Cambridge University; where was the space for ‘physics’ in the curriculum; 

and what was the place of experiment in teaching? Answers to all three had to evolve in 

unison if experimental physics was to flourish. None of the answers were obvious. 

The role of a professor 

Until the mid nineteenth century Cambridge professorships had been established through 

endowments which laid down what they were to teach; increasingly they got out of line 

with changes in the curriculum and relied for their audience on voluntary engagement by 

the most enthusiastic students. Useful tuition was provided by the colleges and private 

coaches who taught to the syllabus laid down for exams, retaining financial and pedagogic 

control.  Driven by the highly competitive examination system in mathematics, by 1850 

private coaching had ‘attained such an influence throughout the University, as to cause a 

serious interference with all other forms of instruction’.14 Although strongly criticised for 

undermining the liberal intentions of the Tripos, the coaches filled a gap that arose from 

mixed ability college teaching. Only the richest colleges could afford enough tutors to 

provide differentiated teaching and, with college positions awarded for achievement in 

mathematics or classics, they lacked men who could teach science subjects. The solution, 

according to the 1850 Royal Commission on the ‘State, Discipline, Studies and Revenues of 

the University and Colleges of Cambridge’ was to appoint a body of university professors 

and lecturers on terms and conditions that aligned their teaching with the curriculum, and 

overseen by Boards of Studies. But, as noted above, the colleges were unwilling to 

contribute to university positions; twenty years later, Maxwell’s was the first of this new 

type of professorship in science. His was followed by appointments of James Stuart in 

engineering (1875) and Michael Foster in physiology (1883). University lectureships were 

even slower in coming. Instead, in the prevailing system where students generally paid fees 

to attend any lectures outside their own college, including those by university professors 

such as Maxwell, the richer colleges went their own way. Trinity appointed Thomas Danby 

as a college lecturer in physical sciences in 1867, where he was succeeded by Coutts Trotter 

in 1869. St. John’s and Gonville and Caius colleges both established their own chemical 

laboratories and lecturers.  So, while in 1875-76 Maxwell was lecturing, at various times, on 

heat, elasticity, electricity and magnetism, Trotter was also lecturing on electricity and 

magnetism, heat, sound and light at Trinity, Richard Pendlebury on theory of chances 

including errors of observation at St John’s, Norman Ferrers on hydrodynamics at Gonville 

and Caius, James Stuart on electrostatics at Trinity, and George Pirie on thermodynamics at 

Queens’. In 1876 William Niven began teaching Maxwell’s field theory in his electrostatics 

lectures at Trinity.15  



I Falconer, ‘Building the Cavendish and time at Cambridge’, in Flood et al (eds) James Clerk Maxwell (2014) p5 

 

In 1875 the University attempted to gain some control and appointed a ‘Syndicate 

[committee] to consider the Requirements of the University in different Departments of 

Study.’ The ensuing report strongly recommended regular meetings between professors and 

college lecturers to coordinate their activities, and officially sanctioned expansion of the 

inter-collegiate lecture scheme initiated by Stuart in 1868 which mitigated lecture fees 

within small groups of collaborating colleges. Maxwell’s input came through two different 

channels, as a member of the Natural Sciences Board, and a member of the Board of 

Mathematical Studies. The needs of physics dominated the responses of the latter. Through 

both boards he pushed for differentiation in teaching with the establishment of separate 

elementary and advanced lectures – the elementary lectures might be given by a 

demonstrator.16 This position was to leave Maxwell, as professor, ultimately responsible for 

university physics teaching and with an influence on college teaching, but giving only the 

advanced lectures himself. 

 

The 1868 report to Senate recommending establishment of a Professorship of Experimental 

Physics had made quite clear that the Professor was not expected to do all the practical 

teaching himself. He had other important duties as well. They quoted the 1850 

Commissioners, 

 ... the Professor, who ought to be at least partly occupied in original research, and 

whose attention must at all events be sufficiently occupied in preparing himself to 

impart and in actually imparting in the most luminous manner the scientific 

principles of his subject, is not likely to have much time at his disposal for the 

instruction of tyros in the use of their tools.17 

They therefore recommended appointing a demonstrator as well as a professor. 

 

Maxwell tried early on to make the appointment, writing to the Vice Chancellor in 

September 1871 to suggest a candidate. John Hunter, had published on ‘the absorption of 

vapours by charcoal’, had worked with Thomas Andrews in Belfast, Thomson in Glasgow, 

and Tait in Edinburgh, and had recently retired from a Chair at Windsor College, Nova 

Scotia, suffering from the cold.  Maxwell would, he said, ‘be well satisfied if we got Mr 

Hunter, especially at the beginning of the work... His devotion to science is manifest, and I 

believe he is a great teacher.’18 At the same time, he wrote to Tait for a reference in a 

typically whimsical letter:  

I only know him as the man who charges charcoal with bad smells. Would he be a 

good demonstrator at Cambridge? I have no doubt that a man who could occlude a 

fishy fume in a burnt stick could also floor a demon which I suppose to be the 

essential part of the office. But I doubt if our laboratory would be sufficiently 

absorbent to occlude so volatile a spirit, for he seems to have improved the shining 

hour in every laboratory under heaven.  
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Tellingly, he considered, ‘that we would be the better of a man who has seen many 

professors and known their manners rather than one who represents simply the continuity 

of University life.’19 

 

It is not clear why nothing came of this proposal, whether because Hunter represented too 

great a discontinuity for Cambridge to accept, because until the laboratory was built and 

there were ‘tyros’ to instruct the University considered the expense unnecessary, or 

because Hunter’s health deteriorated further – he died the following year.20 But it seems 

likely that Maxwell sensed a negative reaction for he did not suggest another candidate until 

the laboratory was ready, and this time it was one who did represent the continuity of 

university life. William Garnett was 4th Wrangler in 1873 and impressed Maxwell with his 

knowledge of physics. A year later, having reminded the University of its obligations, 

Maxwell appointed him as demonstrator.21 

 

Garnett conceived his role as a supportive one. He assisted Maxwell’s lectures, gave the 

elementary lectures, developed and built lecture demonstrations, helped the other 

researchers and contributed to the Laboratory’s social mission by marking endless exams for 

the Science and Art Department which promoted education across Britain. William Napier 

Shaw, a student of Maxwell’s and subsequently Director of the Meteorological Office, 

dubbed him ‘A typical “Administrator”’.22  Maxwell, though, held him in high regard for his 

character and teaching ability. 

Whatever he undertakes, he does it with his might. He has out of his own energies 

developed a course of Nat. Phil. for elementary men, in which the experiments are 

not only exhibited but are reasoned from, and the intellectual status of those who 

attended them was raised pretty considerably, so that the results contrasted 

favourably with those obtained by mathematical coaching.... If [things] have to be 

done he always does them, and that within the specified time. In short he is one of 

the few men I know who has a strong will and knows how to govern it.23 

 

With the Laboratory built and Garnett to help out, Maxwell could turn more attention to 

experimental work.  He had occupied the years since leaving King’s College in developing 

and writing up his ideas on the kinetic theory of gases, thermodynamics, electricity and 

magnetism. He continued to make significant contributions to thermodynamics and 

statistical mechanics, and to electromagnetism, throughout the 1870s, as described 

elsewhere in this volume. He worked also on an eclectic variety of subjects, publishing on 

soap bubbles, vision, the diffusion of gases, and various types of electrical measurement. In 

1873-4 he returned to his earlier work on the theory of optical instruments, generalising his 

mathematical method through use of projective geometry and developing William Rowan 

Hamilton’s concept of the characteristic function of a lens system.24  
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This was an individual research programme such as other professors at Cambridge pursued. 

But Maxwell’s position was unprecedented. Unlike the other professors he headed an 

expensive university institution. What were the implications? To implement an institutional 

research programme entailed assembling, in a single place, trained scientific and technical 

personnel, instrumental resources, and a shared view of the role of the Laboratory.  

 

Maxwell’s inaugural lecture set his vision for an egalitarian institution embedded in a wider 

physics community that contributed to society through its scientific results, its teaching and 

its public engagement. He was inspired by the romance of Humboldt, Gauss and Weber’s 

Magnetic Union, through which investigators at fifty stations across the world 

simultaneously recorded the declination of magnetic needles, the results of which were 

published while he was a boy. Not only were the results of great significance, for they 

‘opened up fields of research which were hardly suspected to exist by those whose 

observations of the magnetic needle had been conducted in a more primitive manner,’ but 

the process furthered his democratic and moral beliefs, ‘the scattered forces of science 

were converted into a regular army, and emulation and jealousy became out of place, for 

the results obtained by any one observer were of no value till they were combined with 

those of the others.’25 Such experiments, to which he applied the Baconian term, 

‘Experiments in concert’, should be the ultimate aspiration of the new laboratory. It would 

be part of a worldwide network of shared endeavour.  

 

For this to work, though, experimental methods had also to be developed, and shared 

through training, and standards produced that embedded the methods and enabled valid 

comparison between investigators. The British Association work on electrical standards, 

which he transferred to the Laboratory, was a necessary part of this programme, but it 

addressed only one area of physics, and was not an end in itself. ‘We have no right to think 

thus of the unsearchable riches of creation, or of the untried fertility of those fresh minds 

into which these riches will be poured.’ The purpose of measurement was to open up fresh 

areas of science. ‘The history of science shows that even during that phase of her progress 

in which she devotes herself to improving the accuracy of the numerical measurement of 

quantities with which she has long been familiar, she is preparing the materials for the 

subjugation of new regions, which would have remained unknown if she had been 

contented with the rough methods of her early pioneers.’26 Before experiments in concert 

could be widely implemented, more than measurement was needed, both in scope and 

intellectually, and it was this that made the endeavour worthy of a university rather than a 

workshop. He aimed to establish a ‘school of scientific criticism’ and develop ‘the doctrine 

of method’ ‘worthy of our University’.  This was a social as well as a scientific responsibility, 

for, ‘the most absurd opinions may become current, provided they are expressed in 

language, the sound of which recalls some well-known scientific phrase.  If society is thus 

prepared to receive all kinds of scientific doctrines, it is our part to provide for the diffusion 

and cultivation, not only of true scientific principles, but of a spirit of sound criticism....’27 
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Thus, in the immediate future, ‘Our principal work... in the laboratory must be to acquaint 

ourselves with all kinds of scientific methods, to compare them, and to estimate their 

value.’28  

 

Understanding this throws a great deal of light on the way Maxwell ran the laboratory. 

There were fundamental tensions in his vision of experiments in concert between the 

egalitarianism of the endeavour and the managerial control of the training and process 

required to enact it; between the broad scope of physics and the exclusive focus required to 

advance any particular area. The latter Maxwell attempted to address by classifying physics 

through experimental method (weighing, spinning, etc) rather than by topic, embedding this 

classification into the very building of the laboratory, as discussed below.29 The former, 

though, was exacerbated by the Cambridge system that enshrined individual rather than 

group achievement.  

 

Faced with either tension, if it came to a choice, Maxwell, unlike his successor Rayleigh, 

always erred on the side of freedom and egalitarianism rather than imposed discipline and 

control. He might not have gone quite as far as Isaac Todhunter in believing that, ‘the 

experimenter is born and not manufactured’, but he did not believe in manufacturing 

physicists.30 Experimental work was arduous and could not be imposed - but workers might 

be inspired to undertake it.  He relied on individuals to take responsibility for their own self-

discipline, approving those that did so as ‘real’ men; it was their effort and dedication that 

counted, rather than any external judgement of the significance of their contribution, as 

evident in his remark to Schuster that, ‘The question whether a piece of work is worth 

publishing or not depends on the ratio of the ingenuity displayed in the work to the total 

ingenuity of the author.’31  

 

The upshot was that Maxwell lacked a flow of skilled collaborators, and the Cambridge 

system mitigated against retaining or collaborating with the few he had. The men who came 

to work with him comprised Natural Sciences undergraduates, for whom there were no 

positions in Cambridge once they graduated - in 1870 the University Reporter commented 

that some colleges would consider themselves ‘guilty of extravagance’ in appointing 

scientific fellows - and Mathematical Tripos graduates who hoped to develop a dissertation 

that would gain them a college fellowship. 32 These dissertations had to be presented as 

individual work. Richard Glazebrook, for example, abandoned his collaboration with George 

Chrystal and Samuel Saunder on testing Ohm’s Law because, ‘it did not seem likely to afford 

material for a Fellowship Dissertation.’33 Even when obtained, college fellowships were 

designed primarily as a stepping stone into careers outside Cambridge; many were short 

term and they had to be resigned upon marriage. In 1877 Chrystal moved to a professorship 

at St Andrews because his fellowship came to an end.34  
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Enthusiasm was what counted and Maxwell operated an open door policy. Although the 

laboratory had few workers, it was notable for the breadth of its research, although with a 

core of work on electrical standards. Maxwell had good reason to pursue standards further. 

In 1868, he compared the ratio between electrostatic and electromagnetic units, finding a 

velocity for magnetic waves that differed significantly from that of light. Exhaustive 

investigation of experimental errors and procedures, and repetition in other laboratories, 

failed to bring the values in line and he blamed the value of the British Association 

resistance unit. He needed to take the standards work forward to resolve the difficulty, and 

Schaffer has suggested that need for resource to do so may be one reason he applied for 

the Cambridge chair.35   Maxwell arranged for the British Association apparatus to be 

transferred to the Cavendish, providing the instrumental foundation for ongoing work. 

When Arthur Schuster reported experiments that suggested a deviation from Ohm’s Law, 

Maxwell suggested to Chrystal and Saunder extensive tests which confirmed the accuracy of 

the law, and encouraged Schuster to work in the Laboratory. At different times Alexander 

Freeman, John Lord and Richard Glazebrook contributed by investigating the characteristics 

of the voltaic cells used to supply power. The tests extended into a comparison of the British 

Association units of resistance, but the programme faltered when Saunder became a master 

at Wellington College in 1876 and Chrystal moved to St Andrews. In 1878 Ambrose Fleming, 

took up the work and designed a resistance balance for comparing the British Association 

standards.  

 

But electrical standards were only one element of the wider school of criticism that Maxwell 

was trying to build; no-one was compelled to follow this line. Other work was on related 

topics in electricity and magnetism. William Hicks, the first graduate student in the 

laboratory, attempted unsuccessfully to measure the velocity of electromagnetic waves. 

James Gordon was one of the most prolific publishers from the laboratory. He worked first 

on the newly discovered Kerr effect of light on the conductivity of selenium, and then on the 

specific inductive capacities of transparent dielectrics which, it was hoped, would provide 

support for Maxwell’s electromagnetic theory. He was unable to obtain satisfactory 

agreement, ascribing this to dispersion in the dielectrics, and moved on to another 

experiment with a significant bearing on electromagnetic theory - measuring the rotation of 

the plane of polarised light by a magnetic field, initially through water and subsequently 

through carbon bisulphide which had a greater effect. Arthur Sunderland worked on the 

anomalous dispersion of fuchsin, trying to measure the refractive indices as close to the 

absorption band as possible. Having abandoned the electrical standards programme, 

Glazebrook established his own investigation, on the form of wave surfaces in biaxial 

crystals, providing confirmation and support for the undulatory theory of light. 

 

Meanwhile, Shuster’s interests veered towards gas spectroscopy and solar physics, while 

Charles Heycock and Arthur Clayden investigated the spectrum of iridium. John Marshall 

measured the viscosity of liquid films. Sedley Taylor, who was writing a book on sound 
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constructed a ‘kaleidophone’ which made visible the characteristics of a sound wave by the 

beautiful coloured effects arising from variation in the thickness of a soap film acting as an 

elastic membrane. In 1879 Maxwell welcomed to the Laboratory an experimental 

programme that was instigated by the Meteorological Council but was right in tune with his 

aims.  This was a comparison of the chemical method of determining the absolute amount 

of water in the air with those using Dine’s, Regnault’s, and Saussure’s hair hygrometers, and 

also with wet and dry bulb thermometers, which Shaw undertook after Maxwell’s death, 

laying the foundations of his career in the Meteorological Office. Another experiment that 

excited Maxwell, but that he did not live to see completed, was John Poynting’s on the mass 

of the earth using a common balance. The two men shared an enthusiasm for the sheer 

instrumental challenge of this work. Maxwell wrote of Poynting that, ‘it is rare, especially in 

this country, to find the requisite mathematical ability combined with mechanical ingenuity 

made available for so delicate and tedious a research by the still higher endowment of 

patience and constant pertinacity,’ and to Joule, ‘ You see that the age of heroic 

experiments is not yet past.’ 36 

 

This range of investigation required a corresponding range of apparatus. Lack of access to 

skilled instrument makers had been the main reason Thomson gave for not wanting to take 

the Cambridge chair. This was cutting edge research and although the Duke of Devonshire 

had paid to equip the Laboratory initially, new apparatus had to be both designed and built. 

The attendant appointed to the Laboratory in 1873 had little technical skill, and although 

Garnett had installed a few tools in the laboratory workshop, he was no instrument maker. 

Maxwell relied initially on ordering instruments from London, Glasgow, and Germany. But 

standards instruments required, ‘a considerable amount of supervision during their 

construction, for their whole value depends on their fulfilling conditions which can as yet 

only be determined by trial.’37 In 1877 Maxwell and Stuart (who was setting up the 

engineering department) solved this problem by installing Robert Fulcher as a technician in 

the Laboratory, employing him on a freelance basis, which ‘greatly improved the efficiency 

of several pieces of apparatus.’38  Thus, in 1878, when further verification of the resistance 

standard was contemplated, Chrystal proposed, ‘having the coils wound by Fulcher in my 

immediate presence so that I can give account of every layer if necessary.’39 But Maxwell 

soon found himself competing with other departments for Fulcher’s services, and lacked 

financial resources to employ a dedicated technician. When Rayleigh succeeded he found 

the Laboratory significantly under-equipped.40  

 

Understanding Maxwell’s vision for the Laboratory also explains why he devoted so much 

time in the 1870s to two more activities of his own. He furthered the doctrine of method in 

editing the works of Henry Cavendish, and fulfilled the social obligation to cultivate scientific 

principles and a spirit of sound criticism among the public as a scientific author of books, 

reviews for Nature, articles for the Encyclopaedia Britannica, and referee reports for the 

Royal Society. In this activity also can be counted his Rede Lecture on the telephone in 1878. 
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Maxwell’s devotion to editing the works of Henry Cavendish has often been dismissed as a 

work of duty to the Cavendish family, and an unfortunate waste of his time. But Maxwell 

regarded things differently - he had sought the task out himself and it was a valuable 

contribution to science and to critical evaluation of method. Back in 1849 William Thomson 

had drawn attention to the papers as a ‘valuable mine of results’ whose publication was 

desirable. By 1869 the results were assuming potential significance for Maxwell’s 

electromagnetic programme and he had tracked the papers down in private hands. In 1873 

he enlisted the Duke of Devonshire’s help in recovering the papers.  

 

Once recovered, Maxwell did indeed see editing the papers as a duty - but to physics, 

writing to Thomson, ‘I am just going to walk the plank with them in the interest of physical 

science.’41 He soon became fascinated, not only by Cavendish’s results, but by the methods 

used to obtain them. He sought out eighteenth century instruments to test the experiments 

– his acquisition of William Hyde Wollaston’s collection for the Laboratory may be part of 

this endeavour - and went much further than just reproducing or editing the text. His 

attempts to understand Cavendish’s ideas threw light on his own and led to changes in the 

second edition of the Treatise on Electricity and Magnetism. They inspired an improved 

method of verifying the inverse square law of electrostatic attraction, conducted and 

published by Donald MacAlister. Cavendish’s use of his own body to measure the ‘power’ of 

electricity by the strength of shock, before the invention of galvanometers, Maxwell 

deemed, ‘the most wonderful of them all and well worth verification.’42 As with his earlier 

work on colour vision, his interest was in understanding the role of the body of the observer 

– the extent to which through standardisation and discipline their observations would be 

the same, and the variation necessarily engendered by differences in individual physiology. 

He was still experimenting on this, with himself as subject, in the summer of 1879, published 

as an extended note on the ‘Intensity of the sensation produced by an electric discharge’ in 

The Electrical Researches of Cavendish shortly before his death.43 He conscripted students 

and visitors alike to try the method. Schuster recalled, ‘a young American astronomer 

expressing in severe terms his disappointment that, after travelling on purpose to 

Cambridge to make Maxwell’s acquaintance and to get some hints on astronomical subjects, 

the latter would only talk about Cavendish, and almost compelled him to take his coat off, 

plunge his hands into basins of water and submit himself to the sensation of a series of 

electrical shocks.’ 44 

 

Maxwell’s concern to promulgate true scientific principles is evident in his literary work. He 

was one of the scientific editors of the ninth edition of the Encyclopaedia Britannica (1875-

1889) commissioning articles from associates, including Garnett and Crystal, and 

contributing a number himself, most famously those on ‘atom’ and ‘ether’.  ‘Atom’ reviewed 

the problems of explaining mass and gravitation, repeating his view that while science was 

about the form of matter, its initial creation lay outside the realm of scientific explanation – 
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an attack on the materialism promoted by John Tyndall. ‘Ether’ contained a suggestion for 

detecting the earth’s motion through the ether that inspired the Michelson-Morley 

experiment.  

 

During this period Maxwell rose to prominence as a scientific author, beginning with the 

popular reception of his Theory of Heat in 1871. Even The Ironmonger noted in its review 

that, ‘the language throughout is simple and the conclusions striking.’45 The Treatise on 

Electricity and Magnetism was published in 1873 and Horace Lamb recalls, ‘there was a 

great rush to the booksellers for copies.’46 By 1874 both books went to new editions, and 

were translated into other languages. Meanwhile Maxwell was already at work on another 

introductory text, Matter in Motion, published in 1876, which emphasised energy as a 

unifying concept. After two year’s experience as an examiner in the Natural Sciences Tripos, 

he was convinced that physics could be profitably studied experimentally without calling on 

advanced mathematics. In 1875 he began planning an Elementary Treatise on Electricity and 

Magnetism that drew on Faraday’s lines of force to provide a non-mathematical model of 

the electric field. The completed portion of the book was edited and published in 1880 by 

Garnett following Maxwell’s death. 

 

Maxwell’s work on electrical standards at King’s College London had embedded him in the 

British scientific network. His activities were reported in the scientific media of the day, and 

his literary output in the 1870s raised his profile still further and garnered publicity for the 

Laboratory. The Ngram in Figure 1 demonstrates clearly how the Cavendish’s public profile 

followed that of Maxwell in becoming established in the public consciousness. 
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Figure 1: Google Ngram comparing the phrases ‘Clerk Maxwell’, ‘Cavendish Laboratory’, 

‘Robert Clifton’ and ‘Clarendon Laboratory’. The Ngram measures the yearly count of a 

phrase, normalised by the number of phrases published in the year, in a corpus of over 5.2M 

books digitised by google up to 2009.47 The Ngram shows how Maxwell’s public profile rose 

through the 1860s and 70s and was followed by the profile of the Cavendish Laboratory. To 

evaluate the significance of the yearly counts they are compared with the phrases ‘Robert 

Clifton’ and ‘Clarendon Laboratory’. These were chosen, not because of any traditional 

Oxford-Cambridge rivalry but because the laboratory and its professor have distinctive 

names that make them equally suitable for this type of analysis. 

 

On his death there seems to have been no question but that the professorship be 

continued. Maxwell had set a precedent as an institutional leader that subsequent 

Cavendish professors were to follow. Regardless of how they went about achieving them, 

university-wide oversight of teaching, leadership of research, and public engagement were 

part of their remit.  

Space in the curriculum for physics 

Where was the space for physics in the curriculum? It was not that physics was not taught –

it appeared already in various places, most influentially in the Mathematical Tripos - but 

that as a discipline in its own right it was not recognised. This reflected the wider landscape; 

physics was an emergent discipline at the time, differentiating itself from an all-

encompassing natural science, and its boundaries had yet to be established. In 1848 the 

Natural Sciences Tripos was founded at Cambridge with no explicit mention of physics. 

When the 1850 Royal Commission recommended a Board of Natural Science Studies, they, 

‘considered the more exact Natural Sciences as included in the application of Mathematics,’ 

while noting that, ‘in foreign Universities they are considered, under the name of Physics, as 

a branch of experimental rather than of mathematical science.’48  

 

Although topics that we might recognise as physics, in non-mathematical form, began to 

appear in the Natural Sciences Tripos in the 1850s they were not distinct from other 

subjects.  As late as 1866 the entry in the Student’s Guide to the University of Cambridge 

stated that, ‘The Examination for the Natural Sciences Tripos embraces the greater part of ... 

natural science; that is to say, the following subjects: 1. Chemistry, including the laws of 

Heat and Electricity. 2. Mineralogy, including Crystallography. 3. Geology, including 

Palaeontology. 4. Botany, including Vegetable Physiology. 5. Zoology, including Comparative 

Anatomy and Animal Physiology.’ Chemistry assumed primacy, ‘For Chemistry teaches laws 

of matter which are universal, and which find their applications whenever the structure of 

natural objects is under consideration...’49   

 

Thus, when in 1869 the need for a professor of experimental physics was summarised to 

Senate, it was as a service, ‘(1) To certain new subjects introduced as optional branches of 
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study into the Mathematical Tripos; (2) To the Natural Sciences Tripos; (3) To the optional 

branch of Mechanism and Applied Sciences, and in that of Chemistry for the Ordinary 

Degree; to which may be added the introduction of Heat and Electricity into the final 

Examination for the M.B. [medical] degree’50 

 

The primacy accorded to the Mathematical Tripos epitomises the place it held in Cambridge 

at the time. Maxwell, in his letter to Strutt of 1871 (see above), placed experimental physics 

firmly in the context of the Mathematical Tripos. Indeed, he was bound to do so; one of the 

conditions of the professorship was that the subjects of his lectures be approved by the 

Board of Mathematical Studies. During the eighteenth century, under the influence of 

Newton’s followers, mathematics had become the dominant subject at Cambridge. It was 

seen as core to a liberal Anglican education, providing both training for the mind and a 

means of deciphering the mysteries of God’s creation. Although rising commercialism and 

industrialisation in the latter half of the eighteenth century challenged Cambridge’s role as a 

training ground for Anglican clergy, they went hand in hand with a move to competitive 

written examinations as a means of ranking students, consolidating the place of 

mathematics as the ultimate discriminator between candidates. As Shaw remarked 

caustically,  

‘No doubt it requires a little time to appreciate the idea of classifying the 

competence and capacity of a hundred young men by what they could put on paper 

in three hours without any opportunity for discussion or reference to any authority... 

[However,] as a formula for providing a class list in order of merit the Mathematical 

Tripos was practically unrivalled, and so the three-hour examination paper satisfied 

the University ideal.’51  

A high place in the Mathematical Tripos was greatly prized and had entered the national 

consciousness; the results were published in national newspapers and the Senior Wrangler’s 

home town or school often celebrated with a procession or holiday.52  

 

The Mathematical Tripos was the only course that qualified students for an honours degree 

until 1850 when the Classical Tripos was added as an option. Less mathematically inclined 

students (referred to as the ‘oi polloi’ or ‘poll men’) might get an ordinary degree through a 

exam that, nevertheless included arithmetic, algebra, parts of Euclid, and elementary 

principles of mechanics and hydrostatics, followed by a special exam in another subject.53 

Even after honours degrees in other subjects were opened up in 1861, the Mathematical 

Tripos remained the most prestigious and the most clearly rewarded with scholarships and 

college fellowships, forming a strong disincentive to study natural sciences. As George 

Bettany, a recent Natural Sciences graduate, judged in a frustrated article in Nature in 1874,  

‘The great hindrance to the success of the Cavendish Laboratory at present is the 

system fostered by the Mathematical Tripos. The men who would most naturally be 

the practical workers in the laboratory are compelled to refrain from practical work 

if they would gain the best possible place in the Tripos list. Very few have courage so 
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far to peril their place or to resign their hopes as to spend any valuable portion of 

their time on practical work... For a man to do practical work in physics at Cambridge 

implies considerable exercise of courage and self-sacrifice.’ 54 

 

In the face of the dominance of the Mathematical Tripos within Cambridge, and its 

prominence in accounts of the nineteenth century University, it is easy to overlook the fact 

that it represented less than a sixth of undergraduates during the 1870s.  Natural Sciences 

accounted for even fewer; the vast, and increasing, majority of students in Maxwell’s time 

did not take an honours degree, demonstrated in figure 2. 
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Figure 2: Numbers of  students enrolling at Cambridge (matriculations), and those 

graduating with honours (all triposes), graduating in the Mathematical Tripos, and in the 

Natural Sciences Tripos, 1826-1884. Typically students graduated in the fourth year after 

matriculation. The peak in Mathematical Tripos numbers in 1882 represents a change from 

holding the exams in January of the fourth year to June at the end of the third year. Thus 

two cohorts graduated this year.  The dip in Natural Sciences at the same time represents a 
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brief hiatus when parts I and II separated by a year were introduced. Data is taken from the 

Historical Register of the University of Cambridge.55 

 

The exclusion of advanced mathematics (i.e. using calculus) from the Natural Sciences 

Tripos, and experimental work from the Mathematical Tripos was to bedevil physics 

teaching at Cambridge for at least the next 50 years.56 It was a system that Maxwell appears 

to have accepted and worked within, while raising the prominence of physics in the 

curriculum as an examiner, by his membership of various committees, and through 

teaching.  

 

Maxwell was an examiner for Natural Sciences in 1873 when physics was listed for the first 

time as a separate subject, and in 1874 when a laboratory exam in physics was introduced. 

By this time the proportion of the Natural Sciences Tripos devoted to physics, and the range 

of topics taught, had increased significantly, enabled by a range of new text books resulting 

from the nation-wide concern for science education.57 However, Maxwell and his fellow 

examiners found the syllabus so broad that many students attempted a nodding 

acquaintance with the full range, rather than mastery of a few topics. ‘The knowledge of 

[physics] as shown by their answers was in a good many cases of a very unsatisfactory kind, 

arising partly from an unintelligent use of popular textbooks and partly from a familiarity 

with the appearance of instruments without any knowledge of the principles on which their 

action depends.’58 Maxwell was encouraged, though, that, ‘several of the candidates... sent 

up answers which show that Experimental Physics, treated without the higher mathematics, 

may be learned in a sound and scientific manner.’ The examiners recommended that the 

two stages of the exam be separated by six months, with candidates being restricted in the 

number of subjects they could take at second stage. These changes were introduced in 

1876. 

 

After 1870 Maxwell appears only once as an examiner of the Mathematical Tripos, in 1873, 

the year that electricity and magnetism were introduced. Far from securing the position of 

physics, its introduction led to problems of breadth here also, with candidates spreading 

their efforts too thinly. In 1877 Maxwell was a member of the committee that addressed 

this problem. But whereas in Natural Sciences breadth was retained at lower levels and 

choice of specialism enforced at higher, the Mathematical Tripos saw a controversial 

narrowing of the two-stage honours degree, and introduction of an optional ‘part III’. The 

new physical subjects were moved into this third stage so were taken only by the most able 

students as postgraduates.59 These differing solutions were to have a considerable effect on 

the makeup of the student body studying physics. 

 

Maxwell was not a methodical record keeper, but in 1871-2 he kept lists of the students 

attending his lectures. In his first term, sixteen of the nineteen students (a mix of 

postgraduates and undergraduates) were mathematicians while one was a natural scientist 
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and one a lawyer (see Appendix). A similar pattern held the following term. By Michaelmas 

1873, numbers in his list had dwindled to seven – five mathematicians and a classicist – 

viewed against a backdrop of slightly reducing numbers in the Mathematical Tripos 

generally. At the same time numbers graduating with honours in Natural Sciences fluctuated 

but increased - from fourteen in 1871 to twenty-seven in 1879 (see figure 3). However after 

1876 an influx of students taking Natural Sciences as a route to an ordinary degree nearly 

doubled the honours numbers. Almost all these students took physics in the first part of the 

new two-stage exam. For a steadily increasing number physics was either their major or a 

significant option, even if they were not ultimately successful in achieving honours.60  

 

 
Figure 3: Numbers of students taking the Natural Sciences Tripos (NST), and taking physics 

as a significant option. The data comes from the Natural Sciences Tripos mark book.61 Those 

whose mark in physics was greater than 2/3 of their mark in their highest subject were 

deemed to be taking it as a significant option. For over half of these, physics was their 

highest mark. From 1876 onwards, in order to include all those studying physics, 

calculations were for the first stage of the exam in June; those successful went on to the 

second stage six months later and generally achieved honours. 

 

Maxwell also drew in students formerly taught elsewhere. Following his election, he had 

taken over the teaching of heat and electricity from George Liveing, Professor of Chemistry, 

and in 1876 similarly agreed to provide for teaching heat, light, electricity and magnetism to 

the engineering students.62 Additionally first M.B. students were taught and examined on 

heat and electricity.  By 1879 forty-two students in total were attending the lectures on heat 

recommended for Natural Science and first M.B. students and given by Maxwell’s 
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demonstrator, William Garnett; large numbers also attended Trotter’s lectures in Trinity. By 

contrast, Maxwell’s advanced lectures attracted only between three and nine.63  

 

Inserted into Maxwell’s notebooks is a list of ‘gentlemen at practical work’ in the Lent term 

1878. The picture was very different to those attending lectures in 1871-2. Of the fourteen 

‘gentlemen’ only four were mathematicians, one of whom studied natural sciences at the 

same time; there were five more natural scientists, three medics and three visiting 

scientists.64 It seems that physics was establishing a place for itself, but not necessarily 

among the elite mathematicians initially envisaged. 

The place of experiment  

Conceptually, Maxwell believed that physics occupied all that space between ‘the abstract 

sciences of arithmetic, algebra and geometry,’ and chemistry, and for which ‘dynamics, or 

the doctrine of the motion of bodies as affected by force,’ provided a fundamental 

explanation. Although chemistry was expanding rapidly in the nineteenth century, 

dynamical explanations for some chemical phenomena were ‘reclaiming large tracts of good 

ground’ for physics.65  

 

The place of experimental physics was more concrete. Maxwell explicitly utilised the 

creation of a physical space to define the discipline, ‘The main feature, therefore, of 

Experimental Physics at Cambridge is the Devonshire Physical Laboratory’66 The Laboratory 

was the locus of the interplay between the question of the disciplinary position of physics 

and the role of experiment in teaching as Maxwell manoeuvred between the University 

ideal of a liberal education and the workshop requirements of precision experiment. 

Resistance in Cambridge to practical instruction in physics was strong, epitomised by the 

mathematician, Isaac Todhunter’s, contention that it was unnecessary for students to see 

experiments performed: ‘If he does not believe the statements of his tutor – probably a 

clergyman of mature knowledge, recognised ability, and blameless character – his suspicion 

is irrational, and manifests a want of the power of appreciating evidence.’67 

 

The move to establish practical science teaching in Cambridge extended back over forty 

years. Plans for a university complex to include science workshops, lecture rooms and 

museums had been given the go-ahead, but in 1831 fell victim first to a bitter internal 

dispute, and then the economic slump of the late 1830s.68  By 1850 the Royal 

Commissioners were informed by the gradual development of laboratory teaching in 

chemistry, beginning in the 1820s with Liebig at Giessen and Thomas Thomson at Glasgow. 

Their report compared Cambridge unfavourably with King’s College London, Birkbeck 

College, the Royal College of Chemistry, and unnamed ‘foreign institutions’. They 

recommended trenchantly that,  
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Besides museums containing collections of natural objects..., and in addition to ... 

experiments performed before a class, something further is requisite to enable the 

Student in his hours of private study to digest and utilize the knowledge he has 

gained at lectures and in reading... He should have access ... to a collection of 

instruments... which are in daily use in the hands of working men of science; which 

instruments also, under appropriate regulations, might be intrusted to him for 

private use, either in his own rooms, or in buildings expressly constructed for the 

purpose by the University.69 

 

Evidently, in 1850 the idea of formal instruction in practical science was not firmly 

established; indeed the very value of practical science lay in its voluntary and private nature. 

There is a suggestion that experiment might take place in institutional rather than personal 

space, but it is not yet called a laboratory. Over the next thirty years the idea became better 

accepted and suitable lecture theatres, and museums of instruments and specimens were 

gradually provided in Cambridge for Zoology, Anatomy, Chemistry, Mineralogy, and Botany, 

conveniently close to each other on the site of the old Botanic Gardens (now known as the 

New Museums Site).  

 

Both the term ‘laboratory’, and practical teaching within them had originated in chemistry, 

and transferred only slowly to other sciences.70 William Thomson’s pioneering practical 

physics teaching at Glasgow, in the mid-1850s, had originated in his need for help with his 

own research – he recruited student volunteers and trained them informally through 

working together. By 1870 Edinburgh, Manchester, Oxford and London had also established 

practical teaching laboratories and Cambridge was lagging behind. Led by Thomson, the 

function of these laboratories became one of precision measurement, by which the practice 

of physics was increasingly defined. The spaces they occupied, however, were makeshift 

conversions from other rooms, and as such were prone to interference and vibration and 

not well suited to precision measurement. Only Thomson in Glasgow and Clifton in Oxford 

had purpose-built laboratories, both opened in 1870.  

 

A week after his election in March 1871 Maxwell was appointed to the committee 

overseeing the building of the laboratory and plunged into work. He had only his own 

experience of extending Glenlair, advice from Tait at Edinburgh, and Thomson’s and 

Clifton’s laboratory precedents to draw on.  As Coutts Trotter, another member of the 

committee, remarked,  

anent architects... I hope it will not be a great swell from London, there is I take it no 

one who is likely to have the faintest idea of what is wanted from a physical 

laboratory and the only chance of a convenient building seems to be the getting of 

someone who will not be above taking hints as to the arrangements...71 

Following this advice, and Maxwell’s own practice at Glenlair, the committee engaged a 

local architect, William Fawcett, known mainly for his church restorations. Fawcett was 



I Falconer, ‘Building the Cavendish and time at Cambridge’, in Flood et al (eds) James Clerk Maxwell (2014) p21 

evidently not above taking hints, for, despite his predilection for mouldings, the outcome 

was ‘plain and substantial’ and, ‘in no case was convenience sacrificed to architectural 

effect’.72 His medievalism was evident mainly in the carving on and around the main door 

which famously bore the inscription ‘Magna opera Domini exquisite in omnes voluntates 

ejus,’ the Vulgate version of Psalm 111 verse 2, surmounted by the arms of the University 

and the Devonshire family, and a statue of the Duke holding a model of the Laboratory.  

 

Despite the backing of the Chancellor and his money, Maxwell and the committee were 

careful not to push the Senate too far in their demands; the laboratory represented a threat 

to the power of the colleges, financially and pedagogically, and to the role of the long-

established science professors. Apart from ensuring that the site was easy of access and free 

from vibration, Maxwell was content with cramped surroundings sidelined by the main 

science complex. In contrast to the parkland setting of Clifton’s Clarendon Laboratory, the 

Cavendish faced the medieval wall of Corpus Christi College across the narrow confines of 

Free School Lane – so narrow that Corpus attempted to sue the University for right of 

ancient lights.73   
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Photo 2: The front of the Cavendish Laboratory, showing the gate with statue of the Duke of 

Devonshire above, the wide windowsills for heliostats, and the wall of Corpus immediately 

opposite. 

 

At one level, Maxwell clearly envisaged a largely do-it-yourself laboratory, writing to Tait, 

‘Present notion is – Avoid smooth plastered walls & ceilings where no wood can be found 

for the thread of your screw, but introduce freely wooden pilasters and beams in ceiling not 

plastered over.’74 His attitude originated in his experience experimenting at home without 

access to craftsmen or instrument makers, but it was also characteristic of some of the 

growing number of country gentlemen such as Rayleigh and Lord Salisbury, who were 

building private physical laboratories on their estates.75 

 

But Maxwell was also part of a tradition that was driving physics towards precision 

measurement and the 1860s had seen a change in his approach to experiment. His time in 

London, and involvement with the British Association Committee on Electrical Standards, 

had shifted his attention to science that, if not big, was complex enough to require two pairs 

of hands for precision, and increasingly took place in institutional or at least semi-public 

spaces. After his departure from King’s College in 1865 there is very little evidence of him 

performing experiments at home, and he does not appear to have taken the opportunity of 

extending Glenlair to improve his workshop there.76 Instead, his experimental work took 

place in London on his winter visits. He used John Peter Gassiot’s well-equipped private 

laboratory on Clapham Common, ‘always open to his fellow workers’ for his comparison of 

electrostatic to electromagnetic units in 1868 which established a value for the velocity of 

electromagnetic waves.77 

 

Now Maxwell had to work out how to reconcile inspiration for all with the requirements of 

precision. He wrote to Katherine that,  

There are two parties about the professorship. One wants popular lectures, and the 

other cares more for experimental work. I think there should be a gradation – 

popular lectures and rough experiments for the masses; real experiments for real 

students; and laborious experiments for first-rate men like Trotter and Stuart and 

Strutt.78  

He embedded gradation in the design of the laboratory. As well as a lecture theatre capable 

of seating 180, he copied Thomson’s practice and included a large general laboratory, 60 

feet by 20 feet which contained ten workbenches. But, following Clifton, he added small 

rooms ‘in which advanced Students can conduct experiments requiring instruments of 

precision’.79  Even before his election, Maxwell had been concerned that students should be 

allowed to leave their apparatus set up undisturbed.80 Now he responded to Trotter’s 

insight that, ‘There is no doubt much to be said for natural selection but will not the struggle 

for existence between the men who want their rooms darkened and the men who want 

their rooms light, the men who want to move about magnets and the men who want to 
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observe galvanometers, be unduly severe,’ by organising the small rooms by type of 

measurement rather than by topic as Clifton had done. 81 Thus there was a room for 

magnetic measurements, one for experiments involving rotation, a balance room, and 

rooms devoted to electricity, heat, optics and acoustics. The ideal of precision measurement 

was designed into the fabric of the Laboratory: benches were isolated from floors to avoid 

vibration, pipes were exposed (and were banned completely from the area of magnetic 

measurements), shutters could black the rooms out while heliostats could stand on the 

unusually broad window ledges on the south and east sides to bring light in.82 This last trick 

was one Maxwell had learnt from Stokes, and that was implemented also at Oxford. A tower 

provided for a Bunsen’s water pump with ‘a vertical fall of considerably more than 50 ft... 

used to exhaust a large receiver, from which pipes will communicate with the different 

rooms, so that if it be desired to exhaust the air from any vessel it will only be necessary to 

connect it with one of these pipes and turn on a vacuum.’83 

 

Photo 3 (not included in pre-print): Photograph of one of Maxwell’s notebooks, showing his 

sketch plans for the laboratory alongside notes on his search for a house to rent and prices 

of furniture.84 The L-shaped building, the tower in the angle of the building, the ground floor 

workshop and first floor lecture theatre are evident. At this stage it seems that Maxwell was 

planning only a series of rooms for experiments categorised by the type of apparatus used. 

In the event the three rooms shown on the first floor (right hand plan) were replaced by a 

large general lecture theatre on Thomson’s model. Photo courtesy of the Cavendish 

Laboratory.   
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Photo 4: Photograph of the back of the Cavendish Laboratory, showing the tower which 

provided a head of water for the vacuum pump. Note also the wide windowsills for 
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heliostats, and that the rear wing of the laboratory, on the right of the photo, was built from 

brick as an economy measure. 

 

Maxwell also took care to equip the laboratory with high quality precision instruments; his 

correspondence becomes full of discussions of the merits of magneto-electric engines 

compared to Grove’s cells, and of enquiries about where best to source the latest 

instruments.  The Duke of Devonshire had undertaken to equip the Laboratory and in April 

1875 Maxwell reported that, ‘Instruments of the best construction... have accordingly been 

made and placed in the Laboratory’ and in May 1877 that, ‘The Chancellor has now 

completed his munificent gift to the University by furnishing the Cavendish Laboratory with 

apparatus suited to the present state of science.’ 85  But Maxwell also drew apparatus in 

from elsewhere. Workers at the Cavendish became part of a resource network that 

extended beyond the laboratory walls, to other parts of the University and the British 

physics community. When Glazebrook wanted to test Fresnel’s theory of the form of the 

wave surface in a crystal, Stokes lent him his own goniometer, Schuster, an academic visitor, 

sourced a suitable crystal, and Maxwell provided a dark room in the Laboratory and access 

to a workshop.86 Maxwell’s transfer of the British Association electrical standards 

instruments has already been mentioned, as has his acquisition of the Wollaston collection. 

He took over the late Professor Willis’ collection from the engineering department, and he 

donated some himself. An increasing proportion was made on the premises by students, 

and Fulcher. After 1877 he relied totally on what could be made in the Laboratory, 

purchased from fees or his own pocket, and the amount acquired dropped significantly. The 

apparatus covered electricity, magnetism, heat and optics, but there are very few multiple 

purchases – evidence of an absence of mass teaching.87   

 

But while his ideas about the role of precision measurement in physics, and the space in 

which the measurements took place, might have been up to date, Maxwell’s ideas of the 

social practices within the Laboratory remained rooted in the ideals of democracy and 

voluntary science fostered by his Scottish upbringing and experience at Cambridge as a 

young man. His remark to his friend Cecil Monro that, ‘The desideratum is to set a Don and 

a Freshman to observe & register (say) the vibrations of a magnet together, or the Don to 

turn a winch & the Freshman to observe and govern him’ was more than a quip; his 

laboratory teaching model presumed close and informal relations between interested 

students, graduates and professors.88 His enjoyment of these relations is evident in the 

relish with which he reported to his friend Lewis Campbell, ‘I have had a pupil quite 

innocent of mathematics who has learned to measure focal lengths of lenses, and has found 

the electro-motive force from the water-pipes to the gas-pipes, and from either set of pipes 

to the lightning-conductor’ 89 His approach was perfectly in tune with the recommendations 

of the 1850 Commissioners twenty-five years previously – even to the lending of equipment 

for private study (to James Gordon for his experiments in Caius College on Kerr’s effect).90  
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The Laboratory came into use in October 1873, and was formally opened in June 1874. In 

March 1874, Maxwell advertised that, ‘The Cavendish Laboratory will be open daily from 10 

am to 6 pm under the superintendence of the Professor of Experimental Physics, for the use 

of any Member of the University who may desire to acquire a knowledge of experimental 

methods, or to take part in physical researches'91  Entry to the Laboratory and its facilities 

was as informal as this notice suggests and Maxwell made no distinction between 

undergraduates and graduates – or even non-members of the University. Schuster and 

Henry Middleton both visited for several years, eventually regularising their positions by 

becoming ‘fellow-commoners’ of a college. Heycock was seemingly still at school when he 

collaborated with Clayden on the spectrum of iridium, and did not enrol as an 

undergraduate for another year. 92  

 

Maxwell made no distinction between members and non-members of the University – as 

long as they were male. The first women’s colleges were opening, but women were not yet 

members of the University. Garnett recalled that, ‘For several years Maxwell would not 

open the Laboratory to women. At last he gave permission to admit women during the Long 

Vacation, when he was in Scotland, and I had a class who were determined to go through a 

complete course of electrical measurements during the few weeks for which the Laboratory 

was open to them.’93  However, in October 1878, at the end of a long list of lectures across 

the University for women, which included lectures and practical classes in chemistry, there 

was a brief announcement that, ‘A class is also being formed in Experimental Physics.’94 

Numbers were, no doubt, small.  Maria Anelay , the first woman to get honours in Natural 

Sciences took her part 1 exams in 1881; the following year there were six.95  

 

The Appendix details thirty men whose work in the Laboratory between 1875 and 1879 is 

easily documented. There were undoubtedly more, and Maxwell reported that there were 

up to twenty on any one day engaged in practical work in 1878-79.96 However, the thirty are 

enough to suggest some general patterns. Half of them were undergraduates; the 

Cavendish under Maxwell was not a graduate school, but it was one that largely assumed no 

distinction between practical teaching and independent – or semi-independent - research. 

In the first few years undergraduates were a scattered handful.  When, in 1875-1876 

Maxwell coerced five people into having their resistance measured (between iron rods held 

in each hand), two were undergraduates, Edmund Sargant and William Sell; both 

subsequently gained first class degrees in physical sciences suggesting that this may have 

been more than a casual visit to Maxwell and the Laboratory. The other three were 

graduates who were laboratory regulars.97  Neither Clayden nor Heycock in the summer of 

1876 had graduated - they preceded by a few months Hugh Newall who was not, as he 

believed, the first undergraduate in the Laboratory. 98 Newall was scathing about the lack of 

direction he experienced as an undergraduate in the Cavendish in 1876-77.  However, 

despite his later eminence as a Fellow of the Royal Society and Professor of Astrophysics, 

Newall had difficulty adjusting to the Cambridge system in general if his undistinguished 
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undergraduate record is anything to go by.  Working as a pair, Clayden and Heycock had 

fared better. They also came with a specific question in mind; they did not need direction. 

While attending Liveing’s chemistry demonstrations they (presumably Clayden) noticed that 

the spectrum of iridium appeared more complex than the three lines given in the text book. 

They came to use the Cavendish’s powerful, four-prism, spectroscope and found and 

measured sixteen lines.  

 

Given that the large laboratory with its ten benches appears specifically designed for 

practical classes, the delay in establishing formal classes may seem surprising - but perhaps 

not. Thomson’s general laboratory, which Maxwell probably copied, was not used for 

regulated practical classes either. Instead, Thomson’s ‘corps’ of volunteers were set to 

making measurements that would contribute to his current investigations - the more 

experienced and able students helping the novices.99 The early pairings of the recent 

graduate John Lord with the much older Alexander Freeman, the third year Clayden with 

Heycock, and Garnett and Hicks with the younger Marshall suggest that Maxwell adopted a 

similar strategy, running against the grain of the individual fellowship system. This was 

definitely so in the case of Glazebrook who entered the Laboratory in 1876 just after his 

Mathematical Tripos exams, along with Poynting and Shaw. Glazebrook recalled, ‘The first 

morning Maxwell explained to us, standing round a table in the big Laboratory, 

Wheatstone’s Bridge method of measuring resistance.... Soon we were measuring 

resistances and learning to set up and adjust various pieces of electrical apparatus.... After a 

short time I was set a task which I think any student with only a few weeks’ Laboratory 

experience would consider alarming.’ This was to measure periodically the emf of the 

Daniell’s cells that Chrystal and Saunder were using in their test of Ohm’s Law. 100 Here 

again was the novice working alongside the more experienced and contributing to their 

research.   

 

Although Maxwell had reported in May 1874 that, ‘an experimental class is now at work on 

magnetic measurements and on the principles of optical instruments,’ it was not until the 

Lent term 1878 that he formally advertised a practical class and the list of ‘Gentlemen at 

Practical Work’ was inserted into his notebook.101 The ‘gentlemen’ varied widely in 

experience; eight were undergraduates, though one of these, Ambrose Fleming, was a 

mature student who had already taught physics himself. If this is a list of the advertised class 

Maxwell seems, again, to be relying on informal supervision by the experienced. However it 

seems more likely that it represents increased voluntary research activity among motivated 

undergraduates, perhaps stimulated by the introduction of a formal class.  Either way, the 

undergraduate presence in the laboratory was on the rise.   

 

It is far from clear how many of the more elementary physics students were doing practical 

physics in the late 1870s. When the Natural Sciences Tripos was separated into two stages 

in 1876, Maxwell was emphatic that, ‘During the last three days [for honours students] the 
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object of the examination should be to give credit to those who can show a practical as well 

as a theoretical knowledge of the nature and results of physical research. The questions 

should... therefore... give full occupation to the real student of physics during the hours of 

examination while they afford no chance of marks to the men of hearsay information.’102 

The eight to ten a year taking honours correlate well with the numbers reported by Maxwell 

in 1878-79 and recorded as at practical work in 1878. Maxwell said nothing, though, about 

whether practical exams were to continue at elementary stage. By the late 1870s there 

were thirty to forty such elementary students, probably prompting the need for the more 

organised practical classes that Newall claims were instituted in 1879 and may have started 

the previous year. 103 Prior to this it is possible that they learnt purely from Garnett’s 

increasingly popular demonstration lectures. 

 

Maxwell had, all along, argued for gradation in teaching. With the separation of the Natural 

Sciences Tripos into two stages in 1876, he finally had an opportunity to distinguish 

between elementary and advanced lectures. He gave the elementary ones to Garnett, 

encouraging him to develop illuminating experimental demonstrations for them. These 

lectures were directly aimed at those taking stage 1 of the Natural Sciences Tripos, the M.B., 

and the General Examination, and grew rapidly in popularity, becoming among the largest 

science lectures in the University.104 In comparison Maxwell’s audiences were tiny, yet both 

Fleming and Newall recall the care with which he prepared and gave the advanced 

lectures.105  

 

The overall numbers are very comparable to those reported in physical laboratories in other 

universities. Witnesses to the Royal Commission in 1870 agreed that six to eight students 

was the maximum that one member of staff could handle in a practical class at once, and 

this, and the amount of apparatus that would be required for larger classes, imposed a limit 

on numbers. Even, Thomson, whose laboratory was far better established, had only 15 to 20 

at practical work in any one year.106 

 

Under Maxwell’s leadership experimental physics in Cambridge became centralised in the 

Cavendish, and it is significant that none of the colleges set up their own physical 

laboratories, as they had done in chemistry, or did in Oxford.107 

Summary 

The Cambridge system had an impact, not only on the makeup of the body of workers at the 

Cavendish, but also on the way its early history was written. Although lists of workers, and 

lecture numbers, show a strong presence of undergraduates in the laboratory, even doing 

research, these were mostly Natural Sciences students. There was no subsequent place for 

them in Cambridge and they left upon graduation. Those that entered the Laboratory as 

postgraduates, obtained fellowships and subsequently university positions and, in 1910 

wrote the history of the Laboratory from which most subsequent accounts are derived, 
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were mathematicians who were successful in the Rayleigh era that succeeded Maxwell’s. 108 

For these authors, Maxwell’s contribution was judged against a benchmark of a hierarchical 

distinction between research and teaching, and systematised production of men trained in 

precision measurement for the benefit of industry and empire. While they praise the 

inspiration Maxwell provided, they regard his teaching as an unsystematic failure and cite 

the low numbers attending his own lectures. 

 

Following their accounts, the Cavendish under Maxwell has often been characterised as a 

graduate research school. It was, indeed, a research school, but it was not an exclusively 

graduate one; it was also a teaching school where practical research and practical teaching 

were integrated in Maxwell’s eyes. He himself had contributed to science as a schoolboy, 

before going through the rigours of a Cambridge education, and he seems to have seen no 

reason why others should not do likewise. He believed that the best way of learning 

experimental physics was through independent investigation, and his teaching model 

assumed this, relying on a network of relations between interested students, graduates, and 

professors that extended beyond the walls of the Cavendish. Even the evidently shy Newall, 

was on visiting terms with the more experienced researchers.109 Maxwell’s approach was 

typical of many British scientists of his generation, as reported by the numerous witnesses 

to the 1870 Royal Commission on Scientific Instruction. Indeed, when Rayleigh later 

introduced more directed teaching he looked to the United States for a precedent.110 In the 

case of Thomson the voluntary approach worked well; with the subjects of measurement 

directed by Thomson, the evolutionary competition in the general laboratory predicted by 

Trotter may not have been felt. Direction, however, was not Maxwell’s way. Resistant, 

himself, to the imposition of discipline, he was reluctant to impose it on others, and 

famously remarked that, ‘I never try to dissuade a man from trying an experiment. If he 

does not find what he wants, he may find out something else.’111 His system generated 

enthusiasm amongst those who succeeded in it, produced a hugely diverse range of 

research, a high public profile, and undergraduate numbers comparable to other 

universities. It may, though, have begun to falter as student numbers began to rise. 

Certainly it did not take Rayleigh long to decide there was a need to control the space by 

introducing more directed and organised teaching. He put a stop to the elementary lectures 

for medical students and instituted regimented practical classes.112 The difference between 

his announcement of the Laboratory’s facilities and Maxwell’s is striking.  Under Rayleigh 

the Laboratory was open only, ‘for more advanced practical work... for those who have had 

the necessary training.’113 The immediate need for such control was a measure of Maxwell’s 

success. 
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Appendix: Maxwell’s students and co-workers 1871-1879 

Source codes:  

1 = ‘students michaelmas 1871’114  

2 = ‘students lent 1872’ 115 

3 = ‘students michaelmas 1873’ 116 

4 = ‘gentlemen at practical work, lent 1878’ 117 

5 = ‘resistances’ 118 

6= Museums and Lecture Rooms Report 1875119 

7= A History of the Cavendish Laboratory120 

8= Charles Whitmell to John Couch Adams 27 Jan 1875121 

9= James Clerk Maxwell: A Commemoration Volume, 1831-1931122 

 

Name (Source) Activity associated with Maxwell or the 

Cavendish 

Matric

ulatio

n year 

Tripos, class &  year Status
1
 

Career 

Benson, George Vere (1) Attended lectures Michaelmas 1871 1870 MT, 35th Wrangler, 1873 ug Called to the Bar, 1878. Coroner for East Sussex  

1899-1927 

Carpenter, Philip Herbert 

(1) 

Attended lectures Michaelmas 1871 1871 NST, 1st class, 1875 ug FRS. Assistant Master at Eton, 1877-91. 

Palaeontologist and zoologist. 

Drury, Henry D'Olier (1) Attended lectures Michaelmas 1871 1869 MT, 22nd Wrangler, 1873 ug Mathematical Master at Marlborough College, 1873-

1909 

Henderson, John (1) Attended lectures Michaelmas 1871 1870 1874 ug High Sheriff of Surrey, 1884 

Laing, John Gerard (1) Attended lectures Michaelmas 1871 1869 MT, 26th wrangler, 1873 ug Called to the Bar, Nov. 17, 1874. 

Judge's Associate on the South Eastern Circuit. 

Pendlebury, Richard (1) Attended lectures Michaelmas 1871 1866 MT, Senior wrangler, pg Cambridge University Lecturer in Mathematics, 1888-

                                                        
1 Ug=undergraduate; pg=postgraduate, note that this category includes students who had taken their final Tripos exam, and were thus not under exam pressure, even if 
they had not yet formally graduated. 
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1870 1901. 

Peter, John Franklen (1) Attended lectures Michaelmas 1871 1870 MT, 15th senior optimes, 
1874 

ug Called to the Bar, June 13, 1877 

Ritchie, William Irvine 

(1) 

Attended lectures Michaelmas 1871 1869 MT, 8th wrangler, 1873 ug Senior Examiner in the Education Office, 1893; 

Assistant Secretary. 

Salmond, David Murray 

Lyon (1) 

Attended lectures Michaelmas 1871 1870 1875 ug Mathematical Master in Montreal. Died 1875 

Swanwick, Frederick 

Tertius (1) 

Attended lectures Michaelmas 1871 1870 MT, 18th wrangler, 1874 ug Fielden Lecturer in mathematics, Manchester Univ. 

from 1907 

Tennant, John (1) Attended lectures Michaelmas 1871 1866 MT, 12th wrangler, 1870 pg Called to the Bar, Jan. 26, 1875 

Ball, Walter William 

Rouse (1,2) 

Attended lectures Michaelmas 1871 & Lent 

1872 

1870 MT, 2nd Wrangler, 1874 ug Trinity College Lecturer in Mathematics, 1878; 

Director of Mathematical Studies, 1891 

Bovey, Henry Taylor 

(1,2) 

Attended lectures Michaelmas 1871 & Lent 

1872 

1869 MT, 12th Wrangler, 1873 ug Professor of Civil Engineering and Applied 

Mechanics, McGill University, 1887-1909 

Lamb, Horace (1,2) Attended lectures Michaelmas 1871 & Lent 

1872 

1868 MT, 2nd wrangler, 1872 ug-pg FRS. Professor of Pure Mathematics, Owens College, 

Manchester, 1885-1920 

Nanson, Edward John 

(1,2)2 

Attended lectures Michaelmas 1871 & Lent 

1872 

1869 MT, 2nd wrangler, 1873 ug Professor of Mathematics at Melbourne University, 

Australia, 1875-1922 

Radford, George (1,2) Attended lectures Michaelmas 1871 & Lent 

1872 

1869 Law, 2nd class, 1874 ug In business 

Vinter, Arthur (1,2) Attended lectures Michaelmas 1871 & Lent 

1872 

1869 MT, 14th wrangler & 

NST, 2nd class, 1873; 

LLD 1894 

ug Head Master of Woodhouse Grove School, Leeds, 

1883-1913. 

Webb, Robert Rumsey 

(1,2) 

Attended lectures Michaelmas 1871 & Lent 

1872 

1868 MT, senior wrangler, 

1872 

ug-pg St John’s College Lecturer, 1877-1911; Well known 

as a 'Coach' for the mathematical tripos 

Hicks, William 

Mitchinson (1,2,6,7) 

Attended lectures Michaelmas 1871 & Lent 

1872, working in laboratory 1875 on the 

velocity of electromagnetic waves, and on 

Lippmann’s capillary electrometer (with 
Garnett and Marshall) 

1869 MT, 7th Wrangler, 1873 ug-pg Professor of mathematics and physics Firth College, 

Sheffield. First Vice-Chancellor Sheffield University 

1905 

                                                        
2 Probably this Nanson. There was an Edward James Nanson at Trinity at the same time (and year), but Edward John appears to have been the more scientifically inclined 
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Arnett, Braithwaite (2) Attended lectures Lent 1872 1866 1873 ug Head master Truro Grammar School 

Finlay, William Henry 
(2) 

Attended lectures Lent 1872 1869 MT, 34th Wrangler, 1873 ug No further details 

Gaskell, Walter 

Holbrook (2) 

Attended lectures Lent 1872 1865 MT, 26th Wrangler, 1869; 

MD, 1879 

ug FRS. Cambridge University Lecturer in Physiology, 

1883-1914 

Gregory, Philip Spencer 

(2) 

Attended lectures Lent 1872 1869 MT, 10th Wrangler, 1873 ug Called to the Bar 1875. Conveyancing Counsel to the 

Court of Chancery 1902, Bencher of Lincoln's Inn 

1907 

Harding, Thomas 

Olver(2) 

Attended lectures Lent 1872 1869 MT, Senior Wrangler, 

1873 

ug Called to the Bar, June 9, 1880. Equity Draftsman and 

Conveyancer. 

Hart, Harry (2) Attended lectures Lent 1872 1867 MT, 4th Wrangler, 1871 pg Professor of mathematics Royal Military Academy, 

Woolwich 

Hawks, Robert Mitchell 
(2) 

Attended lectures Lent 1872 1869 1873 ug No further details 

Hayden, Christopher 

John (2) 

Attended lectures Lent 1872 1865 MT, 10th Wrangler, 1869 pg No further details 

Johnson, James 

Magnus(2) 

Attended lectures Lent 1872 1868 MT, 11th wrangler, 1873 ug No further details 

Marshall, Leonard (2) Attended lectures Lent 1872 1870 MT, 16th wrangler, 1874 ug Master at Charterhouse, 1874-1904 

McMahon, Henry (or 

Harry) Eugene (2) 

Attended lectures Lent 1872 1868  ug No further details 

Shephard, Stuart (2) Attended lectures Lent 1872 1871 1876; LLM, 1879 ug Called to the Bar, June 25, 1879. On the South-Eastern 

Circuit. 

Taylor, Henry Martyn (2) Attended lectures Lent 1872 1861 MT, 3rd wrangler, 1865 pg FRS. Trinity College tutor, 1874-84. Amplified the 

Braille alphabet and extended its use to textbooks on 

geometry, trigonometry, etc. 

Winslow, James Stephen 

(2) 

Attended lectures Lent 1872 1869 1872 ug V. of Great Burstead, Essex, 1880-1904 

Brown, Francis Faulkner 

(2,3) 

Attended lectures Lent 1872 & Michaelmas 

1873 

1870 MT, 46th Wrangler, 1874 ug In his father's business (furniture warehouse) at 

Chester 1898 

Garnett, William 

(2,5,6,7) 

Attended lectures Lent 1872, appointed 

demonstrator 1874, Maxwell measured 

1869 MT, 5th Wrangler, 1873 ug-pg Professor of Mathematics and Principal Durham 

College of Science, Newcastle-on-Tyne, 1884-93; 
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resistance May 1876 Educational adviser to the L.C.C., 1904-15 

Gordon, James Edward 
Henry (2,6,7) 

Attended lectures Lent 1872, working in 
laboratory 1875, published on a repetition of 

Kerr's experiment using apparatus lent by 

Maxwell 1876, on Verdet's constant 1877, 

and on electrical constants 1879 

1872 MT, 12th Junior Optimes, 
1875 

ug-pg Electrical inventor (Gordon dynamo; Gordon divided 
main system) and engineer 

Darwin, George Howard 

(3) 

Attended lectures Michaelmas 1873 1864 MT, 2nd Wrangler, 1868 pg FRS. Plumian Professor of astronomy and 

experimental philosophy at Cambridge 1883 

Savielle, George Abreo 
(3) 

Attended lectures Michaelmas 1873 1872  ug Engineer, Bombay Baroda and Central India Railway 

Tottie, Oscar Joseph (3) Attended lectures Michaelmas 1873 1866 Classics, 3rd class, 1871 pg Died 1879 

Marshall, John William 

(3,6) 

Attended lectures Michaelmas 1873, 

working in laboratory 1875 on Lippmann’s 

capillary electrometer (with Garnett and 
Hicks) and on viscosity of liquid films  

1871 MT, 8th wrangler, 1875 ug-pg Assistant Master at Charterhouse, 1875-1909 

Saunder, Samuel Arthur 

(3,5,7) 

Attended lectures Michaelmas 1873, 

Maxwell measured resistance May 1876, 

published on emf of Leclanche cell 1875, on 

BA resistance 1876 (with Chrystal) 

1871 MT, 13th wrangler, 1875 ug-pg Assistant Master at Wellington College, 1876-1912. 

F.R.A.S., 1894. Gresham Professor of Astronomy, 

1909-12 

Chrystal, George (3,7,9) Attended lectures Michaelmas 1873, in 

laboratory 1875-77, published on 
galvanometers 1876, and on BA resistance 

1876 (with Saunder) 

1871 MT, 3rd Wrangler, 1875 ug-pg Professor of Mathematics Edinburgh University, 

1879-1911.Royal Medal of the Royal Society 1911 for 
his work on oscillations in lakes 

Freeman , Alexander (6) Working in laboratory 1875on properties of 

voltaic cells (with Lord) 
1857 MT, 5th Wrangler, 1861 pg Fellow of St John’s College, 1862-82; Deputy for 

Plumian Professor of Astronomy, 1880-2 

Lord, John William (6) Working in laboratory 1875 on properties of 

voltaic cells (with Freeman) 

1871 MT, Senior wrangler, 

1875 

pg Fellow of Trinity College. Died 1883 

Whitmell, Charles 

Thomas (8) 

Experiments on highly refractive liquids 

1875 

1868 NST, 1st class, 1872 pg H.M. Inspector of Schools 1879-1910. 

F.R.A.S. 1898 

Niven, William Davidson 

(4,7) 

In laboratory 1875, at practical work Lent 

1878, published on trajectory of shot 1876 

1862 MT, 3rd wrangler, 1866 pg F.R.S. Director of Studies at the Royal Naval College, 

Greenwich 1882-1903. 

Pirie, George (5,9) Maxwell measured resistance May 1876 1862 MT, 5th wrangler, 1866 pg Queens’ College Tutor, 1870-8. Professor of 

Mathematics Aberdeen, 1878-1904 
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Sargant, Edmund Beale 

(5) 

Maxwell measured resistance May 1876 1874 MT, 7th wrangler & NST, 

1st class, 1878 

ug Adm. at the Inner Temple, Jan. 25, 1878. 

A Civil Service Examiner 

Sell, William James (5) Maxwell measured resistance May 1876 1873 NST, 1st class, 1877 ug FRS. Senior Demonstrator and Cambridge University 
Lecturer in Chemistry, 1904-15 

Heycock, Charles 

Thomas (7,9) 

published on spectrum of iridium 1876  

(with Clayden) 

1877 NST, 1st class, 1881 ug FRS. Goldsmiths' Reader in Metallurgy at Cambridge 

1908-29 

Newall, Hugh Frank (7) In laboratory 1876-77 1876 MT, 5th junior optimes & 

NST, 2nd class, 1880 

ug FRS. Professor of Astrophysics, 1909-28 

Clayden, Arthur (7) In laboratory 1876-78,  published on 

spectrum of iridium 1876  (with Heycock) 

1873 NST, 2nd class, 1877 ug Science Master at Bath College, 1878. Principal of 

University College, Exeter, 1894-1920 

Trotter, Alexander 

Pelham (4,7) 

At practical work Lent 1878, in laboratory 

1876-79 

1876 NST, 2nd class, 1880 ug Dynamo manufacturer. Electrical Adviser to the Board 

of Trade, 1899-1917 

Schuster, A (4,7,9) At practical work Lent 1878, in laboratory 

1876-81, published on spectra, electric 
discharge and solar physics 1877, 1879, 

1880 

Fellow commoner at St John’s College, 

Dec. 1876- 

FRS. Professor of Physics at Manchester University, 

1888-1907 

Sunderland, Arthur 

Wellesley (4,7) 

At practical work Lent 1878, in laboratory 

1877, investigated anomalous dispersion of 

fuchsin 

1872 MT, 8th wrangler, 1876 pg Manager and Actuary of the National Life Assurance 

Macalister, Donald (7) In laboratory 1877-78, published on the 

inverse square law 1879 

1873 MT, Senior wrangler, 

1877; MB 1881; MD 
1884 

pg Cambridge University Lecturer in Medicine, 1884. 

President of the General Medical Council, 1904-31. 
Vice-Chancellor of Glasgow University, 1907-29  

Fleming, John Ambrose 

(7) 

In laboratory 1877-82, published on a 

resistance balance 1880 

1877 NST, 1st class, 1880 ug-pg FRS. Professor of Electrical Engineering at University 

College, London, 1885-1926 

Bennett, James Alfred 

Beresford (4) 

At practical work Lent 1878 1876 1881 ug No further details 

Day (4) At practical work Lent 1878 Cannot identify with certainty; possibly Richard Evan Day B.A. (17th Wrangler) 1868 and physics 

lecturer at King’s College London in 1876 

Hewitt, Frederick 

William (4) 

At practical work Lent 1878 1877 NST, 3rd class, 1881; 

MB, 1883  MD 1886 

ug Physician and Anaesthetist at St George's Hospital 

Anaesthetist to Edward  VII and to George V.  

Pigeon, Henry Walter (4) At practical work Lent 1878 1877 NST, 1st class, 1881; MB 

& Bchir, 1884 

ug Surgeon, Hull Royal Infirmary 
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Taylor, Edward Francis 

(4) 

At practical work Lent 1878 1874 NST, 2nd class, 1878 pg Diocesan Inspector, Truro, 1887-1932. 

Vicars, George Rayleigh 
(4) 

At practical work Lent 1878 1877 1884 ug Physician at the Brompton Hospital, subsequently 
Vicar of Wood Dalling, Norfolk, 1897-1936. 

Whittam, William 

Goldsborough (4) 

At practical work Lent 1878 1876 NST, 1st class, 1880 ug Head Master of the Isle of Wight College, Ryde, 1892-

1905. Vicar of Messing, Essex, 1921-35. 

Poynting, John Henry 

(7,9) 

In laboratory 1876 &1879-80, published on 

the sonometer, and on a saccharimeter 1880 

1872 MT, 3rd wrangler, 1876 pg FRS. Professor of Physics at Biringham University, 

1880-1914 

Glazebrook, Richard 

Tetley (4,7,9) 

At practical work Lent 1878, in laboratory 

1876-99, published on propagation of waves 

in crystals 1878, and on reflection and 

refraction in crystals 1880 

1872 MT, 5th  Wrangler, 1876 pg FRS. Assistant Director of the Cavendish 

Laboratory, 1891. First Director of the National 

Physical Laboratory 1899-1919 

Middleton, Henry (4,7) At practical work Lent 1878, in laboratory 

1879-853 

Fellow Commoner at St John’s College, 

Mar. 1879- 

Engineer. Inventor of a steam tricycle and electric 

bicycle  

Shaw, William Napier 

(4,7,9) 

At practical work Lent 1878, in laboratory 

1876-77 & 1879-99, published an 

experiment with mercury electrodes 1879 

1872 MT, 16th wrangler & 

NST, 1st class, 1876 

pg FRS. Assistant Director of the Cavendish laboratory, 

1898-9. Director of the Meteorological Office, 1905-

20 

Taylor, Sedley (7,9) ‘An early attendant of Maxwell's lectures’, 

practical work on soap films 

1855 MT, 16th wrangler, 1859 pg Fellow of Trinity College. Research in sound and 

music 

 

                                                        
3 Middleton was recorded as non-collegiate in Lent 1878. His formal presence in the Laboratory appears to have been dated from the time he became a fellow commoner 
at St John’s the following year. 
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