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And SO thou wast made perfect! Not a friend
Might step between thee and the sore distress
Which thou with strong and patient godliness

Enduredst uncomplaining to the end.

Heroic saint! Bright sufferer! Thou dost lend
To science a new glory. Midst the press
Of boasters, all thy meek-eyed fame confess,

And worldlings thine unworldliness commend.

Shine on, pure spirit! Though we see thee not,
Even in thy passage thou hast purged away
The fogs of earth-born doubt and sense-bound thought
From hearts that followed thine all-piercing ray.
And while thou soarest far from human view,
Even thy faint image shall our strength renew.
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PREFACE TO THE 1997 DIGITAL PRESERVATION
(Second Edition, 1999)

Friday the thirteenth of December 1996 was a lucky day. Daylight, such as it was, found me
traveling south from Syracuse on Route 81 in a cold windy rain. | was going to visit an old friend
from Cornell, L. Pearce Williams, Professor Emeritus, History of Science and Technology,
Cornell University.

| had spent the previous several weeks searching library catalogs on the Internet for a copy of
The Life of James Clerk Maxwell by Lewis Campbell and William Garnett. This book was first
published in 1882 by MacMillan and Co. in London. Initially, my primary interest was to obtain
non-copyrighted images of James Maxwell to use in promoting software. Before actualy
contacting any of the libraries which had the book, | decided to give Pearce a call and he promptly
volunteered his personal copy.

When | arrived at Pearce's home, the rain had nearly stopped. After making friends with
Pearce's two large dogs, he gave me atour of one awesome personal library. He was busy, so our
visit was brief. On the way home, | started thinking (always a dangerous thing to do!), if it took
this much trouble to find this 100 year old biography today, how much trouble is it going to be,
say, another hundred years from now? A classic business phrase flashed in my mind, "Window of
opportunity,” then | looked at the book again. Now that | have the book, why not scan the whole
thing into the computer?

Why not? Well, for one thing, it is well over 600 pages long. For another, | have a company
to run. For athird, | have a family that needs attention. But then again, right now, | aso have a
window of opportunity to preserve this treasure for future generations. Even now, only a
precious few people can get access to this book. A hundred years from now, the pages will be
next to dust. Itisnow, or perhaps, never.

So, on the way home, | bought a scanner and an extra 2 GByte hard drive. The scanner came
with software which seemed made to order for my task. | started scanning the book the same
day. | finished scanning on December 27. Then | started converting the scans into text with OCR
(Optical Character Recognition) software. Average scan time (including page straightening and
cleaning) was three minutes per page. Average OCR time (including correcting OCR errors, given
the quality of the 114 year old print) was about 10 minutes per page. | completed the OCR and
proofing late in January of 1997. Later, after another visit to Prof. Williams, | scanned some
additional material from the second edition (1884) which is not present in the first edition. All
was finished by the end of February.

The CD-ROM has this book in severa forms, each in a separate directory:

1) “acrobat”: Use Adobe Acrobat to view the biography. The entire biography is in al.doc.
Alternatively, you may view one section at atime, start with pref_TOC.doc.

2) "html". The entire document in html format, suitable for a web browser. If you are using
Microsoft Windows, just double click on the file "bio_home.html" in the html directory.
Both text based and bitmapped images of each page can be viewed.

3) "msword": Use Microsoft Word 97 (earlier releases might work, but have not been tested)
to view the biography. The entire biography isin al.doc. Alternatively, you may view
one section at atime, start with pref_TOC.doc.

4) "paperport": Images of the origina pages in PaperPort format, use the public domain
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viewer, adso in that directory, to view these files. There is one file per chapter. The full
release of PaperPort can be obtained from Visioneer, Inc., (800) 787-7007,
http://www.visioneer.com.

5) "tif": The origina tif files, one sub-directory for each chapter with one LZW compressed
file per page. The pages were scanned at 600 dpi for text and 150 dpi for images.

6) "sonnet": Includes numerous technical papers published by Sonnet and marketing
information, which has effectively funded this work.

The origina page numbers are included in all word processor files in square brackets where
each page starts. For example, [435] would mean that page 435 in the original book started just
before the word “would” in this sentence. To find the tif file for page 435, go to the appropriate
chapter sub-directory in the "tif" directory and find the file "435.tif". If you cite page numbers,
please cite the page numbers of the origina book. Since the word processor files are easly
reformatted, the present page numbers should be considered variable.

Note that pagesi, iv, vi, 464, 576, and 652 are blank and are not included in the tif files. Page
613 is stored in file "613.tif", even though it is incorrectly labeled as page 631 in the origina
book. In addition, the index and some promotional material at the end of the book is not included
in the word processor files. View the PaperPort or tif filesto see this material.

All word processor files require “ Times New Roman” and “ Symbol” fonts. No other fonts are
used. If your system does not have the “Symbol” font, the only thing you will miss are a few
Greek |etters. Equations are represented within these fonts where possible, otherwise bitmaps are
used. A few diacritica marks are not present in these fonts and were left out of the word
processor files. Margina notations (usually indicating Maxwell's age) are aso left out of the
word processor files. The pages are formatted for 8.5" x 11". Font size is 12 points for regular
text, and 10 points for quoted material. The pages are easily reformatted in many word
processors.

In preparing the tif files, it was necessary to clean each page. In removing the digitization
“dirt”, |1 also removed a few printing imperfections and an occasional misplaced period. It was
difficult to differentiate between small ink spots and digital dirt in the artwork, so artwork may be
abit “cleaner” than the original.

As | am not trained as a historian, | can not competently preface this work with a detailed
historical commentary. However, | shall make several observations for the benefit of the
uninitiated reader. First, the biography concentrates on Maxwell as a person, especidly in his
youth. Part 1l does cover his scientific achievements, however, the technical detail is limited. In
particular, while his work on electromagnetics was recognized as important, it's ultimate impact
was not yet redlized. Maxwell's mechanical model for electromagnetics is described in detall,
even though Maxwell appears to have abandoned it in his later years, leaving purely abstract
mathematics to describe physical phenomena. Also keep in mind that Mrs. Maxwell was still
living when this book was published. Several historians have suggested that the infrequent
mention of her may be due to Campbell’s desire to refrain from al but positive references. This
biography is aprimary historical reference on Maxwell.

In the course of this work, it occurred to me that what | am doing does not yet have a name.
After considering severa possibilities, | settled on “digital preservation”. If you are reading this
digital preservation and enjoying the fruits of my “labour” someday, long after I, the book, and al
my friends at Cornell have long since turned to dust and been forgotten, | would consider my
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quest successful. Please enjoy.

JAMES C. RAUTIO.
Phoenix, NY
March 6, 1997

License To Copy

This is a derivative work of a book which isin the public domain. As a derivative work, we
have chosen to protect it by means of copyright. However, we also wish to see this material
widely distributed. Therefore, we grant each interested party a license to copy this work,
provided that:

1) The Sonnet copyright statement is included, and
2) The copy is not sold for more than the cost of reproduction, and
3) Thislicense to copy isincluded.

If only a small portion of thiswork is to be quoted in alarger work, then the above conditions
do not apply provided that the statement, “Reprinted by permission of Sonnet Software, Inc.” is
included. Reprinted images must also additionally include the Sonnet copyright statement.

If we determine that this license, or any licenses derived from this license, is or are being
abused in any way, we reserve the right to revoke the license without cause and at any time upon
written notice to the those involved. If any of the above conditions have been violated, our
remedies shall not be construed as limited to the above action. We also ask, if you copy the entire
work, that you include the marketing information (in the "sonnet” directory) because that is what
has funded thiswork. If it isdesired to not abide by these restrictions, the original book should be
obtained and copied.
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PREFACE.

IN a work which has more than one author, it is right to distinguish as far as possible what has
been contributed by each.

The first part of this book, then, has been mainly composed by the present writer (who has
acted as editor), and the second by Mr. Garnett; but it is due to Mr. Garnett to add that, while he
had the chief share of the labour of collecting materias for the whole biography, and the entire
burden of the account here given of Maxwell's contributions to science, the substance of Chapters
X1. XI1. XII. is dso largely drawn from information obtained through him. The matter of whole
pages remains aimost in his very words, athough for the sake of uniformity and simplicity the first
person has still been used in speaking of my own reminiscences.

The narrative of Maxwell's early life has been facilitated—(1) by a diary kept by Maxwell's
father from 1841 to 1847, and often referred to in these pages as “the Diary;” (2) by two albums
containing a series of water-colour drawings by Maxwell's first cousin, Mrs. Hugh Blackburn (née
| sabella Wedderburn), the value of which may be inferred from the [viii] outlined reproductions of
afew of them prepared by Mrs. Blackburn herself as illustrations for this book. They are literally
bits out of the past, each containing an exact representation, by a most accurate observer and
clever draughtswoman, of some incident which had just happened when the sketch was made. The
figures, even as outlined bring back the persons with singular vividness to the memory of those
who knew them.

For these and many other advantages the thanks of the authors are due to Maxwell's relatives,
but above al to his widow, not only for the free access she has given them to various documents,
such as those mentioned above, but for the generous confidence she has reposed in them
throughout, and for many important suggestions made by her during the progress of the work.

Their thanks are also due in an especia manner to Professor G. G. Stokes of Cambridge for
his kindness in reading most of Part Il. in MS., and for many valuable suggestions both with
regard to the subject matter and the mode of treating it, which were received from him; and to
Professor P. G. Tait of the University of Edinburgh for his zealous and able assistance in many
ways.

The book owes much, of course, to those who entrusted the letters here published to the
authors' care. Their names are duly mentioned in the course of the work. Our task has also been
lightened by the help of those friends whose contributions are inserted with their names. In
describing the life of [ix] one who was so many-sided, it is no small advantage to be thus enabled
to register the impression which he made on different men. Even should this occasion dight
repetitions and discrepancies, the reader may thus form a fuller and, on the whole, a truer image
than could be conveyed by a single narrator. Attention is here particularly directed to the
statements in Chapter XIIl. by Dr. Paget, the Rev. Dr. Guillemard (of Little St. Mary's,
Cambridge), and Professor Hort.

As a genera rule, no attempt has been made to weave the correspondence into the narrative.
The facts relating to each period have been grouped together, and the letters have been appended
to these in chronological order.

A word should be said respecting Part 111. Whatever may be the judgment of critics as to the
literary merits of Maxwell's occasional writings in verse, there can be no doubt of their value for
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the purpose of the present work. Like everything which he did, they are characteristic of him, and
some of them have a curious biographical interest. Maxwell was singularly reserved in common
life, but would sometimes in solitude express his deepest feelings in a copy of verses which he
would afterwards silently communicate to a friend. Again, he shrank from controversy. But his
active mind was constantly playing on contemporary fallacies, or what appeared so to him, and his
turn for parody and burlesque enabled him to give humorous expression to his criticism of
mistaken methods. Of the later pieces here reproduced, several appeared in Nature with the
signature dp/dt (which [x] happens to be the analytical equivaent of the thermodynamical formula
JCM); and one (the “Notes on the President's Address’) was published in Blackwood's Magazine
for December 1874. The greater number are now printed for the first time.

The juvenile verses and trandations have been included for the same reason which has led to
the prominence given to the early life in Part . If we are right in our estimate of Maxwell, it must
be interesting to watch the unfolding of such a mind and character from the first, and this not only
for the psychological student, but for al those who share Wordsworth's fondness for “days’ that
are “linked each to each with natural piety.”

While the last sheets were being revised for the press the sad news arrived that Maxwell's first
cousin, Mr. Colin Mackenzie, had died on board the Bosnia, on his way home from America
There was no one whose kind encouragement had more stimulated the preparation of this volume,
or whose pleasure in it would have been a more welcome reward. But he, too, is gone before his
time, and this book will be sent into the world with fewer good wishes. He deserves to be
remembered with affection wherever the name of James Clerk Maxwell is honoured or beloved.

LEWIS CAMPBELL.

August 1882.
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PART I.

CHAPTERI.

INTRODUCTORY— BIRTH AND PARENTAGE.

ONE who has enriched the inheritance left by Newton and has consolidated the work of
Faraday,—one who impelled the mind of Cambridge to a fresh course of real investigation,—has
clearly earned his place in human memory.

But there was more in James Clerk Maxwell than isimplied in any praise that can be awarded
to the discoverer, or in the honour justly due to the educational reformer,—much, indeed, which
his friends feel they can but partly estimate, and still less adequately describe.

We have, notwithstanding, undertaken this imperfect Memoir of him, in which the purpose of
this First Part will be to trace the growth from childhood to maturity, and to record the untimely
death, of a man of profound original genius, who was also one of the best men who have lived,
and, to those who knew him, one of the most delightful and interesting of human beings.

If | can bring before the reader's mind, even in shadowy outline, the wise and gentle but
curioudly [2] blended influences which formed the cradle of his young imagination, the channels
through which ideas reached him from the past, the objects which most challenged his observation
and provoked his invention, his first acquaintance with what permanently interested him in
contemporary speculation and discovery, and the chief moments of his own intellectual progress
in earlier years—such record should have a right to live. And it may be that a congenia spirit
here and there may look with me into the depths of this unique personality, and feel the value of
the impulses, often seemingly wayward, and strange even to himself, with which the young eagle
“imped his wings’ for flight, or taught his eyes to bear the unclouded light. And many to whom
modern Science is a seadled book may find an interest in observing the contamination of
extraordinary gifts with a no less remarkable smplicity and strength of character.

James Clerk Maxwell was born at No. 14 India Street, Edinburgh, on the 13th of June 1831.
His parents were John Clerk Maxwell, one of the Clerks of Penicuik, in Midlothian, and Frances,
daughter of R. H. Cay, Esg. of N. Charlton, Northumberlane. Excepting a daughter, Elizabeth,
who had died in infancy, James was their only child.

Edinburgh was at this time the natural meeting place for the best spirits of the North. How
much of intellect and individuality, of genuine though often eccentric worth, of high thinking and
plain living, then forgathered in Auld Reekie, and found ample [3] scope and leisure there, is
known to the lovers of Sir W. Scott and to the readers of Lord Cockburn—both prominent
figuresin the Edinburgh of 1824-1831.

And the agora of “Modern Athens’ was the Parliament House. There the heir-presumptive
could while away his time of waiting for “dead men's shoon’; there the laird's brother might
qualify for some berth hereafter to be provided for him; and the son of those whose ancestral
estates had been impaired by rashness or misfortune, and who had perchance sought the asylum of
the Abbey, might hope through honourable industry to restore the fallen house, or even to win
new lustre for an ancient name.

When John Clerk Maxwell, after leaving the University, first sought those purlieus of the law,
he was already a laird, although a younger brother. For he had inherited the estate of Middlebie,



which, by the conditions of the entail under which it had descended from the Maxwells,* could not
be held together with Penicuik, and was therefore necessarily relinquished by Sir George Clerk in
favour of his brother John.

This arrangement had been completed when the two brothers were boys together at the High
School, and were living in George Square with their mother and their sister Isabella. Their father,
James Clerk,” who died before his elder brother, Sir John, was anaval captainintheH. E. I. C. S,,
but retired [4] early, and married Miss Janet Irving, who thus became the mother of Sir George
Clerk and of John Clerk Maxwell. When Sir George had come of age, and taken up his abode at
Penicuik, John Clerk Maxwell continued living with his mother, Mrs. Clerk, in Edinburgh. About
1820, in order to be near Isabella, Mrs. Wedderburn, they “flitted” to a house in the New Town,
No. 14 India Street, which was built by special contract for them. Mrs. Clerk died there in the
spring of 1824.

The old estate of Middlebie had been considerably reduced, and there was nothing in what
remained of it to tempt its possessor, while a single man, to leave Edinburgh, or to break off from
his profession at the Bar. There was not even a dwelling-house for the laird. Mr. Clerk Maxwell
therefore lived in Edinburgh until the age of thirty-six, pacing the floor of the Parliament House,
doing such moderate business as fell in his way, and dabbling between-whiles in scientific
experiment. In vacation time he made various excursions in the Highlands of Scotland and in the
north of England, and kept a minute record of his observations.

But when, after his mother's death, he had married a lady of tastes congenial to his own and of
a sanguine active temperament, his strong natural bent towards a country life became irresistible.
The pair soon conceived [5] awish to reside upon their estate, and began to form plans for doing
so; and they may be said to have lived thenceforth as if it and they were made for one another.
They set themselves resolutely to the work of making that inheritance of stony and mossy ground
to become one of the habitable places of the earth. John Clerk Maxwell had hitherto appeared
somewhat indolent; and there was a good deal of inertia in his composition. But the latent forces
of his character were now to be developed.

2~ l/s ﬁ‘
Eg\xy[j

! See below, pp. 16-23.

2 Heis said to have played well on the bagpipes, and a set of pipes was until recently preserved at Glenlair, of which the
following singular story was told:—Captain James Clerk was wrecked in the Hooghly and swam ashore, using the bag of his
pipes for a float; and when he gained the shore he “played an unco' fit,” whereby he not only cheered the survivors, but
frightened the tigers away.
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He was one of a race® in whom strong individuality had occasionally verged on eccentricity.
For two centuries the Clerks had been associated with all that was most distinguished in the
Northern kingdom, from Drummond of Hawthornden to Sir Walter Scott. Each generation had
been remarkable for the talents and accomplishments of some of its members; and it was natural
that a family with such antecedents [6] should have acquired something of clannishness. But any
narrowing effect of such a tendency was counteracted by a strong intellectua curiosity, which
kept them en rapport with the world, while they remained independent of the world. And as each
scion of the stock entered into new relations, the keen mutual interest, instead of merely
narrowing, became an element of width. |1 speak now of the generation preceding our own. No
house was ever more affluent in that Coterie-Sprache, for which the Scottish dialect of that day
afforded such full materials. It would be pleasant, if possible, to recal that humorous gentle
speech, as it rolled the cherished vocables like a sweet morsel on the tongue, or minced them with
a lip from which nothing could seem coarse or broad,—caressing them as some Lady Bountiful
may caress a peasant's child,—or as it coined sesquipedaliaverba, which passed current through
the stamp of kindred fancy. This quaint freemasonry was unconsciously atoken not only of family
community, but also of that feudal fellowship with dependents which was still possible, and which
made the language and the manners of the most refined to be often racy of the soil. But Time will
not stand still, and neither the delicate “couthy” tones, nor that which they signified, can be fully
realised to-day. But we can still in part appreciate the playful irony which prompted these
humorous vagaries of old leisure, wherein true feeling found a modest veil, and a naive philosophy
lightened many troubles of life by making light of them. [7]

Mr. John Clerk Maxwell's own idiosyncrasy, as has been said, was well suited for a country
life. But to give a true idea of him it is necessary to be more precise. His main characteritic,
beyond a warm, affectionate heart, the soundest of sound sense, and absolute sincerity, was a
persistent practical interest in all useful processes.* When spending his holidays at Penicuik as a
boy from the Edinburgh High School (as well as long afterwards), he took delight in watching the
machinery of Mr. Cowan's paper-mill, then recently established in that neighbourhood. And Mr.
R. D. Cay remembers him, when still a young man living in India Street with his mother (about
1821-24), to have been engaged, together with John Cay, who was afterwards [8] his brother-in-
law, in a series of attempts to make a bellows that should have a continuous even blast. We can
readily imagine, therefore, how closely he must have followed every step in the gradua
application of steam to industry, and the various mechanical improvements which took placein his

% The note appended to this chapter contains a sketch of the family history of the Clerks and Maxwells, which those who
believe in heredity, as Maxwell did, will do well to read.

* He never lost an opportunity of inspecting manufactures, or of visiting great buildings, ecclesiastical or otherwise, and he
impressed the same habit upon his son. The “works’ they “viewed” together were simply innumerable, but it will be sufficient
to cite one crowning instance. When James Clerk Maxwell was in the midst of his last year's preparation for the Cambridge
Tripos, he proposed to spend the few days of Easter vacation which the pressure of his work alowed to him, in avisit to a
friend at Birmingham. His father had seen Birmingham in his youth, and gave him the following instructions, which were
mostly carried out:—"View, if you can, armourers, gunmaking and gunproving—swordmaking and proving—Papier-méachée
and japanning—silver-plating by cementation and rolling—ditto, electrotype— Elkington's works—Brazier's works, by
founding and by striking out in dies—turning—spinning teapot bodies in white metal, etc.—making buttons of sorts, steel
pens, needles, pins, and any sorts of small articles which are curiously done by subdivision of labour and by ingenious tools—
glass of sortsisamong the works of the place, and all kinds of foundry works—engine-making—tools and instruments—optical
and [philosophical], both coarse and fine. If you have had enough of the town lots of Birmingham, you could vary the recreation
by viewing Kenilworth, Warwick, Leamington, Stratford-on-Avon, or such like.” James began with the glassworks.
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youth and early manhood.®

His practical thoroughness was combined with a striking absence of conventionality and
contempt for ornament. In matters however seemingly trivial—nothing that had to be done was
trivial to him he considered not what was usual, but what was best for his purpose. In the
humorous language which he loved to use, he declared in favour of doing things with judiciosity.
One who knew him well describes him as aways balancing one thing with another—exercising his
reason about every matter, great or small. He was fond of remarking, for example, on the folly of
coachmen in urging a horse to speed as soon as they saw the top of a hill, when, by waiting half a
minute until the summit was really attained, they might save the animal. “A sad waste of work,”
he would say. Long before the days of “anatomical” bootmaking, he insisted on having ample
room for his feet. His square-toed shoes were made by a country shoemaker under his direction
on alast of his own and out of a piece of leather chosen by himself. This[9] is only one example
of the manner in which he did everything. It was thought out from the beginning to the end, and
so contrived as to be most economical and serviceable in the long run. In his Diary (1841) we find
him cutting out his own and his son's shirts, while planning the outbuildings which still exist at
Glenlair. And he not only planned these, but made the working plans for the masons (1842) with
his own hand.®° This habitual careful adaptation of means to ends was the characteristic which
(together with profound simplicity) he most obviously transmitted to his son. Its effect,
heightened by perfect science, is still apparent in the construction and arrangement of the
Cavendish Laboratory at Cambridge.

While thus unostentatious and plain in al hisways, he was essentidly liberal and generous. No
one could look in his broad face beaming with kindliness and believe otherwise. But his
benevolence was best known nearest home. And in caring for others, as in providing for his own
house, his actions were ruled not by impulse, but persistent thoughtfulness. By his ever-wakeful
consideration, he breathed an atmosphere of warm comfort and quiet contentment on al
(including the dumb animals) within his sphere. Whoever had any claim upon his affectionate
heart, whether as an old dependent, or as arelation or [10] friend, might command from him any
amount of patient thought, and of pains given without stint and without complaint. His
“judiciosity” was used as fregly for them as for himself.” And where need was he could be an
effectual peacemaker.

He was assiduous aso in county business (road meetings, prison boards, and the like), and in
his own quiet way took his share in political movements, on the Conservative side.

There was a deep unobtrusive tenderness in him, which in later years gave a touching, almost
feminine, grace to his ample countenance, and his portly, even somewhat unwieldy, frame® He
was a keen sportsman (unlike his son in this), and an excellent shot; but it was observed that he
was above al careful never to run the risk of wounding without killing his game.

His temper was al but perfect; yet, as “the best laid schemes o' mice and men gang aft agley,”

® |n 1831 he contributed to the Edi nburgh Medical and Philosophtcal Journal (vol. x.) a paper entitled, “Outlines of a
Plan for combining Machinery with the Manual Printing Press.” His acme of festivity was to go with his friend John Cay (the
“partner in hisrevels’), to ameeting of the Edinburgh Royal Society.

® The followi ng entry from the Diary (1842) will be appreciated by those who are interested in the country life of a past
generation:—"Wrote to Nanny about check of the yarn of the dead Hogs, to make trowser stuff or aplaid.”

" Mr. Colin Mackenzie says—"He was the confidential friend of his widowed sister Mrs. Wedderburn's children, who
were in the habit of referring to him in al their difficulties in perfect confidence that he would help then, and regarded him
more as an elder brother than anything else.” Thisis abundantly confirmed by various entries in the Diary.

8 Entry in Diary, Nov. 9, 1844. —Weighed 15 st. 7 Ibs
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the minute care with which he formed his plans sometimes exposed him to occasions which
showed that his usua calm self-possession was not invulnerable. At such tines he would appear
not angry, only somewhat discomposed or “vexed,” and, after donning his considering-cap for a
little while, would soon resume his benign equanimity. [11]

An interesting trait is revealed to us by the Diary. Minute as the entries are for day after day,
things which, if mentioned, might reflect unfavourably upon others, are invariably omitted. They
have come down through other channels, but in this scrupulous record they have left no trace.

His otherwise happy life was crossed with one
deep, silent sorrow,—but was crowned with one -
long comfort in the life of his son. They were bound
together by no ordinary ties, and were extremely
like in dispostion, in smplicity, unworldliness,
benevolence, and kindness to every living thing.
Those who knew Maxwell best will be least apt to
think irrelevant this somewhat lengthy description
of hisfather.

The portrait of Mr. John Clerk Maxwell by
Watson Gordon is afaithful representation of aface
which returns more vividly than most others to the
eye of memory, but no portrait can restore “the
busy wrinkles round his eyes,” or give back to them
their mild radiance—

“Gray eyeslit up
With summer lightnings of a soul
So full of summer warmth, so glad,
So healthy, sound and clear and whole.
His memory scarce can make me sad.”

He lived amidst solid realities, but his vision was neither shallow nor contracted. And his sense
of things beyond, if inarticulate, was, in later life at least, not the less serious and profound. Y et
those who shall compare this likeness with the study of James Clerk Maxwell's head by Mrs.
Blackburn, may at [12] once detect something of the difference between the father and the son. In
the one there is a grave and placid acquiescence in the nearer environment, the very opposite of
enthusiasm or mysticism; in the other, the artist has succeeded in catching the unearthly look
which often returned to the deep-set eyes under the vaulted brow, when they had just before been
gparkling with fun,—the look as of one who has heard the concert of the morning stars and the
shouting of the Sons of God.

James himself has said to me that to have had a wise and good parent is a great stay in life,
and that no man knows how much in him is due to his progenitors. And yet the speculative idea
element which was so strong in him—the struggle towards the infinite through the finite—was not
prominent in either of his parents. Mrs. Clerk Maxwell was, no doubt, a good and pious (not
bigoted) Episcopalian; but, from al that appears, her chief bent, like that of her husband, must
have been practical and matter-of-fact. Her practicality, however, was different from his. She was

5 © copyright 1997 Sonnet Software, Inc., al rights reserved.



of a strong and resolute nature—as prompt as he was cautious and considerate,—more
peremptory, but less easily perturbed. Of gentle birth and breeding, she had no fine-ladyisms, but
with blunt determination entered heart and soul into that rustic life. It is told of her that when
some men had been badly hurt in blasting at a quarry on the estate, she personally attended to
their wounds before a surgeon could be brought, and generally that wherever help was needed she
was full of courage and resource. She [13] was very intelligent and ingenious, played well on the
organ, and composed some music, but in other respects was less “accomplished” than most of her
family, except in domestic works, and above dl in knitting, which in those days was an elegant
and most elaborate pursuit.

Her father, R. Hodshon Cay, Esg., of N. Charlton, is thus spoken of in Lockhart's Life of
Scott (p. 86 of the abridged edition, 1871):—*“1 find him” (Scott) “further nominated in March
1796, together with Mr. Robert Cay,—an accomplished gentleman, afterwards Judge of the
Admiraty Court in Scotland,—to put the Faculty's cabinet of medals in proper arrangement.”
Mr. Cay at one time held the post of Judge-Admiral and Commissary-General, and while thus
dignified in his profession used to reside for part of the year on his hereditary estate of Charlton,
which had been freed from certain burdens’ upon his coming of age.

He married Elizabeth Liddell, daughter of John Liddell, Esg., of Tynemouth, about the year
1789. The eldest son, John, has been aready mentioned as an early companion of John Clerk
Maxwell's and both his name and those of Jane and R. D. Cay will reappear in the sequel.
Between Frances (Mrs. Clerk Maxwell) and her sister Jane, who was never married, there existed
a very close affection. There is a picture of them both as young girls (a three-quarter length in
water-colours) done by their mother, who was an accomplished artist. Her gift in this way, which
was very remarkable, and highly cultivated for an amateur, was continued in Jane and Robert, and
has been transmitted to the succeeding generation. Miss Jane Cay was one of the warmest hearted
creatures in [14] the world; somewhat wayward in her likes and didlikes, perhaps somewhat warm
tempered aso, but boundless in affectionate kindness. Mr. R. D. Cay, W.S., married a sister of
Dyce the artist, and, after acting for some time as one of the Judges clerks, proceeded in 1844 to
Hong-Kong, where he had an appointment. His wife joined him there in 1845, and died in 1852.
In two of their sons, besides the artistic tastes which they inherited through both parents, there
was developed remarkable mathematical ability. It should be also noticed that Mr. John Cay, the
Sheriff of Linlithgow, though not specially educated in mathematics, was extremely skillful in
arithmetic and fond of calculation as a voluntary pursuit. He was a great favourite in society, and
full of general information. We have already seen him assisting at experiments which might have
led to the invention of “blowing fans,” but seem to have produced no such profitable result. And
we shdll find that hisinterest in practical Science was continued late in after life.*

In speaking of the Cay family it has been necessary to anticipate alittle, in order to advert to
some particulars which, although later in time, seemed proper [15] to an introduction. Having
departed so far from the order of events, | may before concluding this chapter make explicit
mention of the loss which coloured the greater part of James Clerk Maxwell's existence, by
leaving him motherless in his ninth year. Mrs. Clerk Maxwell died on the 6th of December 1839.
There was extant until after Professor Maxwell's death a memorandum or diary kept at the time

® Incurred by his father in successfully resisting some manoria claims. These debts had brought the family to Edinburgh.
191t should be remembered that in the early years of the century considerable interest in experimental science had been
awakened in Edinburgh through the teaching of Professors Playfair and Hope.
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by her husband, describing the heroic fortitude which she had shown under the pain of her disease,
and of the operation by which they had attempted to save her. Anaesthetics were then unknown.
She had nearly completed her forty-eighth year, having been born on the 25th of March 1792, and
married at the age of 34 (October 4, 1826). Mr. Maxwell was aged fifty-two at the time of his
wife's death. He did not marry again.

We now return from this sad record to the birth of the son and heir, which was the more
welcome to the parents after the loss of their first-born child. At this joyful epoch Mr. and Mrs.
Clerk Maxwell, though retaining the house in India Street, had been aready settled for some years
in their new home at Glenlair. [16]

NOTE.

THE CLERKS OF PENICUIK AND MAXWELLS OF MIDDLEBIE.

MISS ISABELLA CLERK, of 3 Hobart Place, London, has kindly furnished me with the
following statement, to which | have added some annotations. These are chiefly derived from a
book of autograph letters, which was long kept at Glenlair, and is now in the possession of Mrs.
Maxwell.

“The Clerks of Penicuik are descended from John Clerk, of Kilhuntly, in Badenoch, Aberdeenshire, who
attached himself to the party of Queen Mary, and had to leave that part of the country in 1568 during the troubles.
His son, William Clerk, was a merchant in Montrose; he lived in the reigns of Mary and James the Sixth, and died
in 1620.

“John Clerk, his son, was a man of great ability. He went to Paris in 1634, and having acquired a large fortune
there in commerce, returned to Scotland in 1646, and bought the barony of Penicuik, and also the lands of Wright's
Houses. He married Mary, daughter of Sir William Gray, of Pittendrum. This lady brought the necklace of Mary
Queen of Scots into the family, through her mother, Mary Gillies, to whom it was given by Queen Mary before her
execution. He died in 1674. His eldest son John was created a Baronet of Nova Scotiain 1679.”

This Sir John Clerk (the first baronet) records a singular affray with sixteen robbers who attacked tile house of
Penicuik in 1692. He kept them at bay until the neighbouring tenants came to his relief. His pluck, sagacity,
presence of mind, good feeling, and piety, are conspicuous in the narrative. [17]

“He served in the Parliament of Scotland, and acquired the lands and barony of Lasswade. He married
Elizabeth, daughter of Henry Henderson, Esg., of Elvington, and grand-daughter of Sir William Drummond, of
Hawthornden, the poet. Sir William Drummond had only two daughters, the younger of whom married W.
Henderson. Their daughter Elizabeth was wonderfully talented and accomplished, and had a special gift for music.
Sir John died in 1722. He was succeeded by his eldest son, Sir John Clerk, a man of great learning, who was
appointed in 1707 one of the Barons of the Exchequer in Scotland, which judicial employment he retained during
the remainder of hislife. He was also one of the Commissioners of the Union.”

The Baron's precepts to his son George when at school in Cumberland are worthy of Polonius. He advises him
to be kind to his companions, as he could not tell what they might be able to do for him thereafter, and to be sure to
take the opportunity of “learning the English language,” in which the Baron himself regrets his own deficiency.
“Y ou have nothing else to depend on but your being a scholar and behaving well.” He is described in the autumn of
his days as “humming along and stuffing his pipe in order to whip it away for half an hour,” while “my lady is
engaged reading over some newspaper. Miss Clerk is labouring with great industry at a very pretty open muffler.
Mrs. Dean is winding three fine white clews upon a fourth one,” etc. “My lady's’ letters to her son George dwell
much on family matters, and are full of old-fashioned piety.

7 © copyright 1997 Sonnet Software, Inc., al rights reserved.



“He was highly accomplished in music, painting, and languages. At the age of nineteen he went abroad for
three years to finish his education. He studied one year under the celebrated Dr. Boerhaave at Leyden, where he
was a pupil of William Mieris in drawing. He afterwards went to Florence and Rome, where he had lessons in
music from Antonio Corelli, and in painting from Imperiale. He wrote an opera which was performed in Rome.
His brother, William Clerk, married Agnes Maxwell, heiress of Middlebie, in Dumfriesshire.” [18]

William also was at Leyden before going into business as a lawyer, and kept a journal of his tour in Holland,
which, like other writings of the Clerk family, is furnished with pen and ink sketches of what he saw. His letters
are interesting from the combination of earnest, Covenanting piety, with a gay and chivalrous bearing in what was
evidently the one serious love-passage of his life. His letters to his wife in the years after their marriage are as full
of tenderness as that in which he makes his first proposal is instinct with old-world gallantry.

“They left an only daughter, Dorothea, who married her first cousin, afterwards Sir George Clerk Maxwell.”

This George Clerk Maxwell probably suffered alittle from the world being made too easy for him in early life.
Such a misfortune was all but inevitable, and the Baron seems to have done his best to obviate it by good counsel;
but the current of circumstances was too strong. George was in the habit of preserving letters, and from those
received by him before succeeding to Penicuik it is possible to form atolerably full impression of the man. In some
respects he resembled John Clerk Maxwell, but certainly not in the quality of phlegmatic caution. His imagination
seems to have been dangeroudly fired by the “little knowledge” of contemporary science which he may have picked
up when at Leyden with his elder brother James (see p. 19, IlI. 18, 25). We find him, while laird of Dumcrieff, near
Moffat, practically interested in the discovery of a new “Spaw,” and humoured in this by his friend Allan Ramsay,
the poet:—by and by he is deeply engaged in prospecting about the Lead Hills, and receiving humorous letters on
the subject from his friend Dr. James Hutton, one of the founders of geological science, and author of the Theory of
the Earth.™ After awhile he has commenced active operations, and is found making fresh proposals to the Duke of
Queensberry. Then to the mines there is added some talk of [19] a paper manufactory, and the Duchess playfully
“congratulates’ his “good self on every new sprouting up manufacture by means of so good a planter and planner.”
But by this time it has been found advisable to add to his studies some more certain source of income, and he
applies for the Postmastership, and (through the Duke of Q.) obtains an office in the Customs. In this, as in all
relations of life, he seems to have won golden opinions. And ere he succeeded to Penicuik, the loss of Middlebie
proper and Dumerieff had doubtless taught the lesson of prudence which his father the Baron had vainly tried to
impress upon his youth. The friendship of Allan Ramsay and the affectionate confidence of the “good Duke and
Duchess of Queensberry,” sufficiently indicate the charm which there must have been about this man.

“Sir John Clerk (the Baron of Exchequer) married Janet Inglis of Cramond, and was succeeded by his eldest
son, Sir James Clerk, in 1755. Sir James died without children in 1782, and was succeeded by his next brother, Sir
George Clerk, who had married his cousin, Dorothea Maxwell, heiress of Middlebie.”

The betrothal of George Clerk and Dorothea Clerk Maxwell is said by the Baron (in a special memorandum)
to have been in accordance with her mother's dying wish. (Dorothea was seven years old when Agnes Maxwell
died!) They were married privately when he was twenty and she was seventeen, but “as they were too young to live
together,” he was sent to join his brother James at Leyden. After a short interval the marriage was declared, and
they lived very happily at Dumcrieff.

“Sir George Clerk Maxwell was a Commissioner of Customs, and a trustee for the improvement of the
fisheries and manufactures of Scotland. His brother, John Clerk of Eldin, was the author of the well-known work
on Naval Tactics. He was the father of John Clerk, a distinguished lawyer in Edinburgh, afterwards Lord Eldin, a
Lord of Session.”

M gee Biographical Account of the late Dr. James Hutton, F.R.S., Edinburgh,” read by Mr. Playfair, in Transactions of
the Royal Society of Edinburgh, vol. v. He made a tour in the north of Scotland in 1764, “in company with Commissioner,
afterwards Sir George, Clerk, in which Dr. Hutton's chief object was mineralogy, or rather geology, which he was now studying
with close attention.”
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The following account of Mr. Clerk of Eldin is from the above-mentioned biographical notice of Dr. James
Hutton:—? [20]

“Mr. Clerk of Eldin was another friend with whom, in the formation of his theory, Dr. Hutton maintained a
constant communication. Mr. Clerk, perhaps from the extensive property which his family had in the coal-mines
near Edinburgh, was early interested in the pursuit of mineralogy. His inquiries, however, were never confined to
the abjects which mere situation might point out, and through his whole life has been much more directed by the
irresistible impulse of genius, than by the action of external circumstances. Though not bred to the sea, he is well
known to have studied the principles of naval war with unexampled success, and, though not exercising the
profession of arms, he has viewed every country through which he has passed with the eye of a soldier aswell asa
geologist. The interest he took in studying the surface no less than the interior of the earth; his extensive
information in most branches of natural history; a mind of great resource and great readiness of invention; made
him to Dr. Hutton an invaluable friend and coadjutor. It cannot be doubted that, in many parts, the system of the
latter has had great obligations to the ingenuity of the former, though the unreserved intercourse of friendship, and
the adjustments produced by mutual suggestion, might render those parts undistinguishable, even by the authors
themselves. Mr. Clerk's pencil was ever at the command of his friend, and has certainly rendered him most
essential service.”

In another place the same writer says.—

“Some excellent drawings were made by Mr. Clerk, whose pencil is not less valuable in the sciences than in
the arts.” 3

John Clerk, Esqg., of Eldin, fifth son of Sir John Clerk of Penicuik, and brother of Sir George, the grandfather
of John Clerk Maxwell, was the author of certain suggestions on Naval Tactics, which had the credit of
contributing to the victory [21] gained over the French by Lord Rodney's fleet off Dominique in 1782. It is fair to
add that Sir C. Douglas claimed to have independently hit on the new method of “breaking the enemy’'s line.” But
John Clerk never relinquished his pretensions to the merit of the discovery, and his book on Naval Tactics in the
edition of 1804 is a thick octavo volume, with many woodcut illustrations and diagrams. He used to sail his
mimic navies, trying various combinations with them, on the fish-ponds at Penicuik.*® His eldest son, John Clerk,
afterwards Lord Eldin of the Court of Session, made a vivid and lasting impression on his contemporaries, and
many anecdotes of legal shrewdness and caustic wit still live about his name.*® A graphic description of him as the
Coryphaaus of the Scottish Bar occurs in Peter's Letters to his Kinsfolk, Letter xxxii.*” Quite recently he has
appeared again in Carlyle's Reminiscences,’® as the one figure in the Edinburgh law-courts, which remained
clearly imprinted on the historian's imagination.

Lord Eldin's younger brother, William Clerk, was the trusted [22] friend and comrade of young Walter Scott.

12 Edinburgh Roya Society's Transactions, vol. v., part iii., p. 97.

13 See the collection of his etchings printed for the Bannatyne Club in 1855, with a striking portrait of him.

4 There werein al five issues, viz., in 1781, 1790, 1797, 1804, and (with notes by Lord Rodney) in 1827.

®MissIsabella Clerk is my authority for this.

181t has been often told how John Clerk, in an appeal before the House of Lords, when twitted for his pronunciation by
Lord Mansfield,—"Mr. Clerk, do you spell water with a double t?'—replied, “Na, my laird, we spell water wi' yae t, and we
spell manners wi' twa n's.” The following is less known:—A young advocate in the Court of Session had ventured, in the
vehemence of pleading, to exclaim against some deliverance of the Court, “My lords, | am astonished,” whereupon my lords
contracted their judicial brows. But Clerk, who by this time was one of them, is reported to have said, “Dinna be ill at the
laddie! it's just his inexperience. Gin he had kenned ye, my lairds, as lang as | hag, he wad no been astonished at onything ye
might dae.” It was his father who, on the occasion of Johnson's visit to the Parliament House, clapped a shilling in Boswell's
hand with “Here's till ye for the sight o' your Bear!”

YuThe very essence of his character is scorn of ornament.”

Byoal. ii. p. 7. “The only figure | distinctly recollect and got printed on my brain that night was John Clerk, there veritably
hitching about, whose grim, strong countenance, with its black, far-projecting brows and look of great sagacity, fixed him in my
memory. . . . Except Clerk, | carried no figure away with me.”
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And it may be observed here, by the way, that the friend of both, John Irving, was half-brother to Mrs. Clerk, John
Clerk Maxwell's mother.™®

“Sir George Clerk Maxwell died in 1784, and was succeeded by his eldest son, Sir John, who married Mary
Dacre, but died without children in 1798. His brother James was a lieutenant in the East Indian Navy, and married
Janet Irving of Newton. He died in 1793, leaving two sons and a daughter. The elder son, afterwards the Right
Honourable Sir George Clerk,? succeeded to Penicuik on the death of his uncle, Sir John Clerk, in 1798; and the
younger son John succeeded to the property of Middlebie, which descended to him from his grandmother,
Dorothea, Lady Clerk Maxwell, and took the name of Maxwell. He married in 1826 Frances, daughter of Robert
Cay of Charlton, and had one son, James Clerk Maxwell, born in July 1831, and died in Nov. 1879.”

The Maxwells of Middlebie are descendants of the seventh Lord Maxwell, and, in the female line, of the
Maxwells of Spedoch in Dumfriesshire. Their early history, like that of many Scottish families, is marked with
strong lights and shadows,** and John, the third laird, on coming into his inheritance, [23] found it considerably
burdened. He made a great effort to liberate the estate from encumbrances, and in 1722 was able to entail his
landed property, and make it inseparable from the name of Maxwell. But he was by no means ultimately freed from
debts, and he transmitted these, together with the estate, to his daughter Agnes, who married William Clerk. (See
p. 17.) Their daughter, Dorothea, was left an orphan at the age of seven, and became the ward of Baron Clerk of
Penicuik, who (in accordance, as he declares, with her mother's wish), betrothed her to his second son George.
They were married, privately at first, in 1735; and, in order to simplify their affairs, the Baron obtained a decree of
the Court of Session, followed by an Act of Parliament, by which (notwithstanding the entail of 1722) Middlebie
proper was sold to liquidate the Maxwell debts, and was bought in for George Clerk, whose title was thus freed
from burdens, and, so far, from the conditions of the entail. At the same time it was arranged that Middlebie
should not be held together with Penicuik. Whatever crafty views the Baron may have had in this curious
transaction were frustrated by the imprudence of George Clerk Maxwell. His mining and manufacturing
speculations involved him so deeply that Middlebie proper, which, by his father's act, was now at his individual
disposal, was sold in lots to various purchasers (of whom the Duke of Queensberry was chief), and the hereditary
estate was reduced to something like its present limited area. This accounts for the fact that Glenlair, the present
seat of this branch of the Maxwell family, is so far distant from the well-known town of Middlebie, in
Dumfriesshire.

19 Many notices both of William Clerk and of John Irving occur in Mr. John C. Maxwell's Diary. The following are of
some interest:—"* 1846, Sa, Nov. 5.—Called on William Clerk, and sat a good while with him. He was in bed, and not able to
raise himself, but spoke freely and well, though very weak and thin. His appetite quite good, and eats plenty, but gains no
strength. Dec. 12, Sa—Called on W. Clerk, and sat 45 minutes with him. Weak, but hearty to talk. 1847, Jan. 7.—Wm. Clerk
died early this morning.”

2 For many years Member for Midlothian, and one of the most prominent politicians of his day. He held office under Sir
Robert Peel, who had great confidence in the breadth and soberness of his judgment. He was noted for his command of
statistics, and of questions of weights and measures, etc. He had also considerable skill in music, and was a good judge of
pictures.

2! The famous feud between the Maxwells and Johnstones is celebrated in the old ballad, entitled “Lord Maxwell's Good-
night.”
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CHAPTER 1.

GLENLAIR— CHILDHOOD—1831 TO 1841.

THAT part of the old estate of Middlebie which remained to the heirs of Maxwell was situate on
the right or westward bank of the Water of Orr, or Urr, in Kirkcudbrightshire, about seven miles
from Castle-Douglas, the market-town, ten from Dalbeattie, with its granite quarries, and sixteen
from Dumfries. It consisted chiefly of the farm of Nether Corsock, and the moor land of Little
Mochrum. But, before building, Mr. Clerk Maxwell by exchange and purchases had added other
lands to these, including the farm of Upper Glenlair. The site chosen for the house was near to the
march of the origina estate, where a little moor-burn from the westward falls into the Urr. The
two streams contain an angle pointing south-east, opposite the heathery brae which hides the
village of Kirkpatrick Durham. There, on arising ground above the last descent towards the river
and the burn, a mansion-house of solid masonry, but of modest dimensions, had been erected. It
was built of dark-gray stone, with a pavement and a “louping-on-stane” of granite before the front
door. On the southward slope, towards the burn, was a spacious garden-ground and a plantation
beyond it, occupying the den or [25] dingle on either side the burn, and coming round to
westward of the house and garden, where it ended in a shrubbery, by which the house was
approached from the north. On the eastward slope, towards the Water of Urr, was a large
undivided meadow for the “kye” and the ponies. To the northward was a yard with a duck-pond,
and some humble “offices’ or farmbuildings, which were displaced by the new erection of 1843.
At the foot of the meadow, near the mouth of the burn, was a ford with stepping-stones, where
the bridge was afterwards to be built, and the regular approach to the completed house was to be
constructed. But this was far in the future, for in his building projects the laird would not trench
upon the resources that were needed for the land. At the foot of the garden a place was hollowed
out in the bed of the burn, which has often proved convenient for bathing. The rocky banks of the
Urr, higher up, were fringed with wood, and on the upland, on either side the moor, there were
clumps of plantation, giving cover to the laird's pheasants, and breaking the force of the winds
coming down from the hill of Mochrum (N.W.). Glenlair was the name ultimately appropriated to
the “great house” of Nether Corsock.

Every detail of these arrangements had been planned by the laird himself, and may be said to
have been executed under his immediate supervision. The house was so placed and contrived asto
admit of enlargement; but, in the first erection of it, space was economised as in the fitting up of a
ship. And while it was building, the owners were contented with still [26] narrower
accommodation, spending one if not two whole summers in what was afterwards the gardener's
cottage. For the journey from Edinburgh was no light matter, even for so experienced a traveller
as John Clerk Maxwell. Coming by way of Beattock, it occupied two whole days, and some
friendly entertainment, as at the Irvings of Newton (his mother's halfsisters),” had to be secured
on the way. Carriages, in the modern sense, were hardly known to the Vale of Urr. A sort of
double-gig with a hood was the best apology for a traveling coach, and the most active mode of
locomotion was in a kind of rough dog-cart, known in the family speech as a “hurly.” A common
farmer's cart has been seen carrying the laird to church, or to afriend's hall-door.

Glenlair was in the parish of Parton, of which the kirk is by Loch Ken. Mr. Clerk Maxwell was
one of the elders there. (The little church of Corsock, about three miles up the Urr, was not yet

2 see above, p. 4.
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thought of; for it was built in 1838, and not completely endowed until 1862.) About seven miles
of hilly road lead from the Urr to Loch Ken and the Dee, which is reached at a point near
Cross-Michael, about half-way between New Galloway in one direction and Kirkcudbright and St.
Mary's 19d€® in the other. On the high ground between the Urr and the Dee is Loch Roan, a
favourite point for expeditions from Glenlair.

In a letter dated “Corsock, 25th April 1834” (the Boy being then aged two years and ten
months), [27] Mr. Clerk Maxwell writes to Jane Cay, his sister-in law, in Edinburgh:—

TO MISS CAY, 6 Great Stuart Street, Edinburgh.
Corsock, 25th April 1834.
This has been a great day in Parton. Your humble servant and his better half, Ned,* and Davie took their
departure an hour and a half after screigh® for Parton, to appropriate the seats of the new kirk, which was
successfully atchieved in four hours work to the satisfaction of all concerned, by a grand assemblage of the
Magnates of the Parochin, who adjourned to a feast at the Manse. Master Jamesisin great go, but on this subject |
must surrender the pen to abler hands to do justice to the subject.

Instead of attempting to paraphrase a mode of speech which must be studied in and for itself, |
will now give the continuation, written on the same sheet of paper by the “abler pen.”

He is a very happy man, and has improved much since the weather got moderate; he has great work with
doors, locks, keys, etc., and “Show me how it doos’ is never out of his mouth. He also investigates the hidden
course of streams and bell-wires, the way the water gets from the pond through the wall and a pend or small bridge
and down a drain into Water Orr, then past the smiddy and down to the sea, where Maggy's ships sail. As to the
bells, they will not rust; he stands sentry in the kitchen, and Mag runs thro' the house ringing them all by turns, or
he rings, and sends Bessy to see and shout to let him know, and he drags papa all over to show him the holes
where the wires go through. We went to the shop and ordered hats and bonnets, and as he was freckling with the
sun | got him a black and white straw till the other was ready, and as an apology to Meg [28] said it would do to
toss about; he heard me, and acts accordingly. His great delight isto help Sandy Frazer with the water barrel. | sent
the fine hat to Mrs. Croshie®® for her babe, which is well bestowed. . . . You would get letters and violets by a
woman that was going back to her place; the latter would perhaps be rotten, but they were gathered by James for
Aunt Jane.

Not much dragging was needed, either then or afterwards, to get Mr. Clerk to explain any
mechanism to “boy,” and “show him how it doos.” Henceforward this was the chief pleasure of
his life, until the order was reversed, and the son took hardly less delight in explaining Nature's
Mechanics to the father.

Before seeing this letter, | had been told by his cousin, Mrs. Blackburn, that throughout his
childhood his constant question was, “What's the go o' that? What does it do?’ Nor was he
content with a vague answer, but would reiterate, “But what's the particular go of it?” And,
supported by such evidence, | may hope to win belief for a reminiscence which | might else have
shrunk from mentioning. | distinctly remember his telling me, during his early manhood that his
first recollection was that of lying on the grass before his father's house, and looking at the sun,
and wondering. To which may be added the following anecdote, which has been communicated to

% The seat of the Earl of Selkirk.

2 Thelaird's horse.

Bie Daybreak; but in the laird's vocabulary, 9 A.M.
2 Wife of the minister at Parton.
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me by Mrs. Murdoch,”” the “Meg” of the preceding letter. “When James was a little boy of two
years and a half old, | had given him a new tin plate to play with. [29]

It was a bright sunny day; he held it to
the sun, and the reflection went round and
round the room. He said 'Do look, Maggy,
and go for papa and mamma.' | told them
both to come, and as they went in James
sent the reflection across their faces. It
was delightful to see his papa; he was
delighted. He asked him, 'What is this you
are about, my boy? He said, 'It is the sun,
papa; | got it in with the tin plate. His
papa told him when he was alittle older he
would let him see the moon and stars, and
so he did” Methinks | see the laird in
those happiest days, standing on some
moolit night on the pavement at the door,
pointing skywards with one hand, while
the small astronomer is peering from a
plaid upon the other arm, and the glad
wife is standing by.?

In Mr. Dyce's picture of the mother
and child we see this open-eyed loving
intercourse with the visible universe
already begun. And in the accompanying
woodcut (p. 30), taken from a §
contemporary sketch of a “barn ball” at
the Harvest-home of 1837, the boy of six years old (instead of looking at the dancer) is totally
absorbed in watching the bow of the “violino primo,” unshakably determined to make out “the go
of that” some day or other. The spirit which afterwards [30] welcomed the acoustic discoveries of
Helmholtz was already at work.?

In ill earlier childhood, when he returned from walking with his nurse, she had generadly a
lapful of curiosities (sticks, pebbles, grasses, etc.) picked up upon the paths through the wood,
which must be stored upon the kitchen dresser till his parents had told him all about each one. In

%" She was distantly connected with the Liddells (above, p. 13).

28 There has been preserved amongst the Glenlair papers a chart of the celestial globe, cut out into constellations, which fit
each other like the pieces of a child's puzzle. A round hole is made in the cardboard for every star, differing in size so as to
show the magnitude of each. The whole is executed with laborious neatness, and it seems probable that we have here the
means (whether purchased or made at home) whereby the configuration of the starry heavens was still further impressed on
“Jamsi€'s’ mind.

29 Erom his earliest manhood his ear for music was remarkably fine and discriminating, a fact (though in strict accordance
with “heredity”) which surprised some of those who had known him as a boy. He has told me that he remembered a time when
it was exquisitely painful to him to hear music. This time must clearly have been subsequent to 1837. The truth seems to be
that his naturally keen perception of sounds was interfered with by a tendency to inflammation in the ear, which came to a
crisis in his sixteenth year, but that having outgrown this together with other signs of delicacy, his powers in this respect also
were developed with striking rapidity. On the other hand, his shortsightedness seems hardly to have been noticed till he was
fourteen or fifteen.
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particular, she remembers

Kl.l'h 1337

[31] his interest in colours—“that (sand) stone is red; this (whin) stone is blue.” “But how dye
know it's blue?’ he would insist. He would catch insects and watch their movements, but would
never hurt them. His aunt, Miss Cay, used to confess that it was humiliating to be asked so many
guestions one could not answer “by a child like that.”

But the child was not always observing, or asking questions. Ever and anon he was engaged in
doing, or in making, which he liked better still. And here his inventiveness soon showed itself. He
was not long contented with “tossing his hat about,” or fishing with a stick and a string (asin an
early picture of Miss Cay's); but whenever he saw anything that demanded constructive ingenuity
in the performance, that forthwith took his fancy, and he must work at it. And in the doing it, it
was ten to one but he must give it some new and unexpected turn, and enliven it with some quirk
of fancy. At onetime heis seated on the kitchen table, busily engaged in basket-making, in
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[32] which &l the domestics, probably at his command, are also employed. At another he is
“making seals’* with quaint devices, or improving upon his mother's knitting. For he must early
have attained the skill, of which an elaborate example still exists, in “Mrs. Wedderburn's Abigail,”
which will be described in the next chapter, and was worked by him in his twelfth year.

Of his education in the narrower sense during this period little is known, except that his
mother had the entire charge of it until her last illness in 1839, and that she encouraged him to
“look up through Nature to Nature's God.”** She seems to have prided herself upon his wonderful
memory, and it is said that at eight years old he could repeat the whole of the 119th Psalm. His
knowledge of Scripture, from his earliest boyhood, was extraordinarily extensive and minute; and
he could give chapter and verse for amost any quotation from the Psams. His knowledge of
Milton aso dates from very early times. These things were not known merely by rote. They
occupied hisimagination, and sank deeper than anybody knew.

But his most obvious interests were naturally out of doors. To follow his father “sorting”
things about the farm, or “viewing” recent improvements; by and [33] by (at ten years old) to ride
his pony after his father's phaeton; to learn from the men “how to pickfork the sheaves into the
cart,”* to witness a ploughing-match, to slide on the Urr in time of frost (January 7, 1841), to
leap ditches, to climb trees “of sorts,” to see them felled and “have grand game at getting upon
them when faling,”*® to take wasps' nests on hot days in July,* to blow soap bubbles and marvel
a their changing hues; to scramble up the bed of the eddying stream that “flowed past the smiddy
to the sea,” and mark the intricate tracery of holes and grooves which, in rolling the shingle, it had
worn and carved in the hard rock; or to watch the same river in a “spate” rushing and whirling

%0 As mentioned in his letter to Miss Cay of 18th January 1840.

31 When James, being eight years old, was told that his mother was now in heaven, he said, “Oh, I'm so glad! Now shelll
have no more pain.” Already hisfirst thought was for another.

%2 From alletter of J. C. M. to his aunt, Miss Cay, of 18th January 1840 fit. (4. 8 1/2).

3 From aletter of J. C. M. to his aunt, Miss Cay, of 18th January 1840 fit. (4. 8 1/2).

3 Atten years old this animosus infans took four in one day.
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over those “pots’ which it had wrought, and piling up the foam into mimic towers, like the cumuli
of the sky; or to gaze into the wan water when in a milder mood, and drink in the rich brown
colour tinged with green reflections from the trees,—such were some of his delights, as | may
confidently infer from what he loved to show me afterwards. For in that constant soul the
impression once made was that which remained and went on deepening—*“as streams their
channels deeper wear.” | well remember with what feeling he once repeated to me the lines of
Burns—

“The Muse, nae poet ever fand her,
Till by himsel he learn'd to wander;
Adown some trottin' burn's meander,

An' no think lang.”*®

[34]

There were living companions of his solitude, besides those at home, for no live thing escaped
his loving observation. And chief among these was that “child of the mossy pool,” the frog,—nay,
humbler still, the tadpole. The marvel of that transformation has engrossed many a child; but in
none, unless in some great naturalist, has it awakened such a keen, continuous interest. And it
may be here observed, as atrait not to be dissociated from his intimacy with Nature, as one of her
familiars, that Maxwell never had a “horror” of any creature. “Clean dirt” was a favourite
expression, though no one was ever more cleanly. He would pick up a young frog, handle him
tenderly, as loving him (not “as if he loved him!”), listen for his scarcely audible voice (“hear him
squeak!” he would say), put him into his mouth, and let him jump out again! The movements of
the frog in swimming were long a favourite study, and to jump like a frog was one of the pranks
with which he astonished his companions, when he “put an antic disposition on,” at school; but of
these there will be a time to speak hereafter. It was also at a later time that he was told of
Galvani's discoveries; but the recital had the more vivid interest for him because of this childhood
fancy.

With eminent “judiciosity,” Mr. Clerk Maxwell had furnished his son with aleaping-pole. This
long staff, which appears in many of the early drawings, had at least one excellent effect. Few
civilised men have had such perfect use of hands and arms as Maxwell always had.—His hand was
the model of a hand, at [35] once effective and refined-looking.—Thus equipped, he went across
country anywhere and everywhere, with an eye for all he saw, and pluck enough to meet any
emergency. One who knew him as a child, and who is fond of animas, says that he was
extraordinarily “game.” His endurance, both physical and mental, was aways most remarkable.

He was sometimes taken to share in the simple daylight festivities of the neighbourhood
(perhaps aso to the New Y ear's gathering at Largnane, where the gifts were dispensed by a Fairy
from her grotto), and it is still remembered, how at an archery picnic,*® when an elaborate pie
from Glenlair was being opened by the member of another house, the sturdy scion of Middlebie,
who had not yet learned the meaning of Eranos,®* and had doubtless been at the making and
baking, bounded over the cloth just laid upon the turf, and laid his hand upon the dish, crying
eagerly, “That's oor's!” “That's oor pie!”

* From the Epistle to William Simpson, the schoolmaster of Ochiltree, May 1785.

% About 1838. This was graced by the presence of three persons then in the fulness of life, who were not destined to
outlive the next fifteen years—Mrs. Clerk Maxwell, Miss Dyce, caled the Pentland Daisy (Mrs. Robert Cay), and Isabella
Wedderburn (Mrs. Mackenzie).

STwpy anoV, i.e. afeast to which al contribute, and which all share. See below, chap. xii.

16 © copyright 1997 Sonnet Software, Inc., al rights reserved.



His resources on wet days were—first, reading voraciously every book in the house, except
what his mother kept out of his reach; and secondly, drawing, which was begun at a very early
age. Not that he ever showed the highest order of artistic talent (though his young performances
are full of spirit); but he had great accuracy of eye, and any singular arrangement [36] either of
form or colour had aways a fascination for him. Besides his mother's knitting, already mentioned,
his Aunt Jane's Berlin-wool work, and her landscape drawings, early set him inventing curious
patterns and harmonising colours. And there were two other frequent visitants at Glenlair, whom
it is now time formally to introduce. These were Mr. Clerk Maxwell's sister 1sabella, the widow of
James Wedderburn, Esg., at one time Solicitor-General for Scotland, and her daughter Jemima,
who was still ayoung girl, though somewhat older than her cousin.

Mrs. Wedderburn had been an ornament of Edinburgh society in the days of her youth,
combining beauty of an elegant and piquant kind with great sprightliness and originality, and the
staunchest loyalty to her kin. In spite of her early widowhood and of some long illnesses, she
retained much of her spirit, together with her erect, lightsome figure, to the last, and danced a reel
at James's wedding with the utmost sprightliness though at the age of seventy. Her daughter, now
Mrs. Hugh Blackburn, was only eight years older than her cousin James; but her rare genius for
pictorial delineation, especidly of animals, was already manifest. It is obvious how this
companionship of genius must have influenced the child's indoor pursuits.

A scientific toy had recently come into vogue, an improvement on the thaumatrope, called
varioudly by the names “ phenakistoscope,” “ stroboscope,” or “magic disc.” Instead of turning on
its diameter, as in the thaumatrope, it was made to revolve on a [37] transverse axis, before a
mirror, at which the eye looked through apertures cut at equal distances near the rim of the disc.
And the figures drawn upon it were so contrived, by being placed in carefully graduated positions,
as thus to produce the impression of a continuous movement.® This was a source of endless
amusement to the two cousins, the younger generally contriving, and in part executing, the elder
giving life and spirit to the creatures represented. Through Mrs. Maxwell's kindness, | have in my
possession some of these early works, in which the ingenuity of the contriver is everywhere
manifest, the hand of the artist only here and there. The cow jumping over the waxing and waning
moon, the dog pursuing the rat in and out of his hole, the circus horse, on which the man is
jumping through the hoop, have the firmness and truth of touch, the fulness of life, familiar to the
many admirers of J. B. The tumbler under the horse's feet; the face in which the pink and white,
drawn separately, are made to blend; the tadpole that wriggles from the egg and changes
gradualy into a swimming frog; the cog-wheels moved by the pendulum, and acting with the
precision of clockwork (showing, in fact, the working of an escapement);—these display, with
less power of execution, the quaint fancy and observation, and the constructive [38] ingenuity of
the young Clerk Maxwell. There are aso intricate coloured patterns, of which the hues shift and
open and close as in a kaleidoscope. | would not venture to affirm that all these belong to the very
earliest period.* But | believe that the magic disc was in full operation before 1839, and that it has
area connection not only with the “wheel of life,” but also with the “colour-top” of after years.

% This was afterwards developed into the “zodtrope” or “wheedl of life”—how far through suggestions of Clerk
Maxwell's, or otherwise, | am unable to say. The lenses which perfect the illusion were certainly added by Maxwell himself.
See Prablem xx. of Cambridge Tripos Examination, 1869, Thursday, January 7.

% As late as Feb. 27, 1847, on a Saturday half-holiday, when kept in by weather, he was employed with his father in
making a magic disc for a young cousin.
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Another playmate and partaker of his whims must be remembered here. This was a terrier of
the “Mustard” kind, called Toby, Tobin, Tobs, or Tobit, according to the moment's humour. Toby
was aways [39] learning some new trick (performed for his wages of home-made biscuit after
dinner), and neither he nor James were ever tired of repeating the old ones. To mention thisis not
mere trifling, for his power over animals and perception of their ways® was a permanent
characteristic, and he found a scientific use for it at alater time in inspecting the eyes of dogs with
aview to certain optical investigations.*

He does not seem to have been particularly fond of riding at an early age, though in later life it
was his favourite recreation; but at ten years old, as has been said, he used to ride his pony behind
his father's “phaeton.”

Lastly, amongst the constant surroundings of the boy's early years, the “ vassals’ must not be
forgotten. Davie M'Vinnie and his family—Sandy Fraser the gardener, and his—the Murdochs,
who were the kindred of Maggie, James's nurse,—were the objects of a continuous kindly interest
and friendly companionship, which had a genial effect on the heart of the child. And by those of
them whom | have been able to see, he is still remembered, notwithstanding many years of
inevitable silence, with undoubting affection. The very names of the places where they lived are
suggestive of quaintness and singularity, as were most things in the Galloway of that day, where it
[40] was supposed that the devil had come after the Creation, with the riddlings of the universe,
and had begun “couping his creels’ a Screels, till cred and al fell at Criffel. Tor-holm,
Tor-knows, Tor-brae, Paddock Hall, Knock-vinney, the Doon of Urr, High Craigs of Glenlair—
such were some of the immediately surrounding names, sorting well with the homely, yet unusua

“0“He seemed to get inside them more than other people.”—J. B.
41 «Coonie,” afavourite terrier in later years, had atrick of howling unmercifully whenever the piano was played. He was

completely cured of this, and Maxwell told afriend, in his grave way, that he had taken “Cooni€” to the piano and explained to
him how it went. That was all.
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scenery, and with the picturesque Gallowegian diaect, which, like everything that struck the boy's
fancy, laid a strong and lasting hold upon his mind.

In speaking of his own childish pursuits, it isimpossible not to recall the ready kindliness with
which, in later life, he would devote himself to the amusement of children. There is no trait by
which he is more generally remembered by those with whom he had private intercourse; and,
indeed, in this also it appears that the boy was father to the man. Behold him at the age of twelve,
with his father's help, good [41] naturedly guiding the constructive efforts of a still younger boy.*

As the months went on after Mrs. Maxwell's death, the question of education began to press.
The experiment of a tutor at home, which had been tried in the autumn preceding that event, was
continued until November 1841, but by that time had been pronounced unsuccessful. The boy was
reported slow at learning, and Miss Cay after a while discovered that the tutor was rough. He was
probably a raw lad, who having been drilled by harsh methods had no conception of any other,
and had failed to present the Latin grammar in such a way as to interest his pupil. He had, in
short, tried to coerce Clerk Maxwell. Not a promising attempt! Meanwhile the boy was getting to
be more venturesome, and needed to be—not driven, but led. And it may be conceded for the
tutor's behoof that, when once taken the wrong way, his power of provocation must have been,
from a certain point of view, “prodigious.” A childhood without some naughtiness would be
unnatural. One evening a Glenlair, just as the maid-servant was coming in with the tea-tray,
Jamsie blew out the light in the narrow passage, and lay down across the doorway.

There is one of Mrs. Blackburn's drawings, which throws a curious light on the situation at
this juncture. [42] Master James is in the duck-pond, in a washtub, having ousted the ducks, to
the amusement of the young “vassals,” Bobby and Johnny, and is paddling himself (with some
implement from the dairy, belike), out of reach of the tutor, who has fetched a rake, and is trying
forcibly to bring him in. Mr. Clerk Maxwell has just arrived upon the scene, and is looking on

2 The sceneis at St. Mary's Isle, and the younger boy is Lord Charles Scott, then four years old (September 1843).—Mr.
A. Macmillan, the publisher, in particular, has a vivid recollection of Maxwell's ingenious ways of entertaining children,
exhibiting his colourtop, showing them how to make paper boomerangs, etc.
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complacently, though not without concern. Cousin Jemima has been aiding and abetting, and is
holding the leaping-pole, which has probably served as a boat-hook in this case.
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The achievement of saling in the tub was one in which James gloried scarcely less than
Wordsworth's Blind Highland boy in his tortoise shell. It is referred to in the following letter,
written by the boy of ten years old to his father, who had gone for a short visit to St. Mary's
Ide— [43]

Glenlair House,
[Friday], 29th October 1841

DEAR PAPA—We are al well. On Tuesday we® sailed in the tub, and the same yesterday, and we are
improving, and | can make it go without spinning;* but on Wednesday they were washing, and we could not sail,
and we went to the potatoes. Y esterday they took up the Prince Regents, and they were a good crop. Mr —— and |
went to Maggy's, but she was away at Brooklands, and so | came back and sailed myself, for Nanny said Johnny
was not to go in, and Bobby was away. Fanny was there, and was frightened for me, because she thought | was
drowning, and the ducks were very tame, and let me go quite close to them. Maggy is coming to-day to see the
tubbing. | have got no more to say, but remain, your affectionate son,

JAMES CLERK MAXWELL.

The episode of the tutor was not a happy one. | would omit the fact, as well as the name, were
| not convinced that this first experience of harsh treatment had effects which long remained,—
not in any bitterness, though to be smitten on the head with a ruler and have one's ears pulled till
they bled might naturally have operated in that direction,—Dbut in a certain hesitation of manner
and obliquity of reply, which Maxwell was long in getting over, if, indeed, he ever quite got over

“3 From the context “we”’ seemsto include “ Bobby,” one of the young “vassals.”

4 To enable him to “trim the vessel,” he had put a block of wood in the centre. Sitting on this, and tucking his legs on
either side, he could paddle about steadily and securely. Mrs. Blackburn tells me that years afterwards at Ruthven, in
Forfarshire, being desirous of inspecting a water-hen's nest on a deep pond, where there was no boat, she adopted the same
method, and made the voyage both ways aone without the slightest uneasiness.
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them. [44]

The young Spartan himself made no sign that his relations with his tutor were otherwise than
smooth. But something awakened the suspicions of his aunt, Miss Cay,* and the discovery was
then made. It was this, | believe, which finaly roused Mr. Clerk Maxwell to carry into effect what
had been for some time in debate, viz. to take his son to Edinburgh and put him to school.

% Two letters from Miss Cay to James, one dated Sept. 1, the other October 21, 1841, were kept by by Clerk Maxwell,
and have been preserved. Although not significant enough to be inserted here, they show the confidential intercourse which had
sprung up between “Aunt Jane” and her sister's son. She writes of theological and other matters which would not generally be
thought interesting to a boy of ten, thanks him for his thoughtfulness in getting ferns for her, and says, “| was glad to hear you
were happy, with all your experiments and adventures.” There had been a visit to Edinburgh that summer, and she writes as if
anticipating that it would be soon repeated. There is also areference to an elaborate set of Berlin-wool work for the furniture of
the drawingroom at Glenlair, which had been begun in Mrs. Maxwell's lifetime, and was afterwards completed by Miss Cay.
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CHAPTER III.

BOYHOOD—EDINBURGH ACADEMY —*OLD 31"—HOLIDAY S
AT GLENLAIR—1841 TO 1844—/ET. 10-13.

THE first school-days are not aways a time of progress. For one whose home life has been
surrounded with an atmosphere of genia ideas and liberal pursuits, to be thrown, in the intervals
of “gerund grinding,” amongst a throng of boys of average intelligence and more than average
boisterousness, is not directly improving at the outset. Not that Maxwell ever retrograded—for
his spirit was inherently active; but where the outward environment was such as awakened no
response in him, he was like an engine whose wheels do not bite—working incessantly, but not
advancing much. If the Scottish day-school system had not still been dominated by a tyrannous
economy, and by that spirit of laisser faire which in education is apt to result in the prevalence of
the worst, much that was in Maxwell would earlier have found natura vent and growth. As it
was, he was of course storing up impressions, as under any circumstances he would have been,
but his activities were apt for the time to take odd shapes, as in a heathy plant under a sneaping
wind. Or, to employ another metaphor, the light in him was still aglow, but in passing [46]
through an alien medium its rays were often refracted and disintegrated. The crowd of “amless
fancies,” whose influence upon his life he so touchingly deprecated at a later time,* were now
most importunate; and, bright and full of innocence as they were, they produced an effect of
eccentricity on superficial observers which he afterwards felt to have been a hindrance to himself.
His mother's influence, had she lived, would have been most valuable to him at thistime.

.
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The journey from Glenlair had been broken at Newton*” and at Penicuik, where a halt of some
days was made. It was the middle of November, and a season of snow and frost. Soon after dusk
on the 18th of November, the whole family party, including the [47] faithful domestic, Lizzy

%6 1 n the Poem written after his father's death in 1856.
4 Above, p. 4.
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Mackeand,” arrived at the door of No. 31 Heriot Row, Mrs. Wedderburn's house in Edinburgh.
This (with occasiond intervals, when he was with Miss Cay) was to be James Clerk Maxwell's
domicile for eight or nine years to come.

The “White Horse” seen through a lunette above the doorway, the quaint figure of the butler
(nicknamed “Hornie” from the way he dressed his hair®®), and other noticeable features of this
dwelling, appear and reappear in the boy's letters to his father, which now become more frequent.
For, athough not choosing to be much separated from James, Mr. Clerk Maxwell could not be
long absent from Glenlair, and henceforward he lived a divided life between the two, spending
most of the winter evenings by his sister's fireside in Edinburgh, and during most of the spring and
summer attending personally to the improvement of his estate.

The Edinburgh Academy, which had been founded in 1824, was in high favour with the
denizens of the New Town. Lord Cockburn was one of the directors. The Rector, Archdeacon
Williams, was an Oxford firstclassman, a College acquaintance of John Lockhart's® and an
admirable teacher. He had at one time been an assistant master at Winchester, and had
subsequently, at Lockhart's recommendation, been tutor to Charles, Sir W. Scott's second son.
The boys in the junior [48] classes, however, knew little of him except by report, for the assistant
masters were jealous of their independence.

Various entries in his Diary testify to the father's deliberate care in placing his son at the
Academy. Everything which seemed material to the boy's advantage had no doubt been carefully
considered; but there was one serious omission, arising from Mr. Clerk Maxwell's inveterate
disregard of appearances. The boy was taken to school in the same garments in which we have
seen him at Glenlair. No dress could be more sensible in itself. A tunic of trodden gray tweed is
warmer than a round cloth jacket for winter wear, and the brazen clasps were a better fastening
for the square-toed shoes than an adjustment of black tape, which is always coming undone. But
round jackets were de rigueur amongst the young gentlemen; while it must be admitted that they

8 Now Mrs. MacGowan, Kirkpatrick-Durham.

4 His real name was James Craigie,

* The inscription beneath his bust in Balliol College, Oxford, is just tribute to the memory of one who, though he had his
foibles, was a born educator, and no ordinary man:

JOHN WILLIAMS, M.A.
Archdeacon of Cardigan—1835-1858;
Rector of the Edinburgh Academy—1824-1847,;
Warden of Llandovery College—1848-1853;
Who, by the geniality of his Character
And the vigour of his Intellect
Won the hearts of his Pupils
And gave hislife to the study of the Classicsin Scotland;
A Celtic Scholar
An ardent lover of Wales and of the Welsh People
After along absence
He returned to his Native Land
And devoted his great talents
To theinstruction of his countrymen
Born 1792, Died 1858.

He resided at this College
Between the years 1810 and 1814.

See also Lockhart's Life of Scott, small edition of 1871 pp. 484, 744, 781.
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were [49] equally intolerant of dandyism. A frill for around collar was of course unendurable, and
the Gallovidian clasps—not to mention the square toes—were an unheard-of novelty. A new boy,
coming in the second month of the second year, must in any case have had something to undergo;
but here was evident provocation to “aparcel of boysin their teens.”*

What happened in the interval after the first lesson (in the space behind the second classroom)
is best indicated in the words of the Psalmist:—*“They came about me like bees.”

“Who made those shoes?’ was the first question; but it was never easy to get a direct answer
from Maxwell, least of al on compulsion. Brought thus to bay, he had recourse to his natural
weapon—irony. His answer was soon ready, and his tormentors might make of it what they list.
In the broadest tones of his Corsock patois he replied to one of them,

“Div ye ken, 'twas a man,
And helived in ahouse,
In whilk was a mouse.”

He returned to Heriot Row that afternoon with [50] his tunic in rags and “wanting” the skirt;
his neat frill rumpled and torn,—himself excessively amused by his experiences, and showing not
the smallest sign of irritation. It may well be questioned, however, whether something had not
passed within him, of which neither those at home nor his schoolfellows ever knew.

The nickname of “Dafty” which they then gave him clung to him while he remained at school,
and he took no pains to get rid of it. His “quips and cranks’ were taken for “cantrips,” his quick,
short, elfin laughter (the only sign by which he betrayed his sensitiveness), was construed into an
eldritch noise. Never was cygnet amongst goslings more misconstrued. Within the class-rooms
things were not much more prosperous at first. Our master, Mr. A. N. Carmichael, was a good
and experienced teacher, and an excellent scholar, in a dryish way. He was the author of the
Edinburgh Academy Greek Grammar and of an Account of the Irregular Greek Verbs, which has
now been superseded, but was justly respected in its day. He was a good disciplinarian; but those
junior classes of sixty and upwards were too large and miscellaneous for real teaching. He had an
eye for talent, too, where it was shown. But his first business was to hear our tasks, and to let us
take places in the class in proportion to the accuracy and readiness with which we said them.
Maxwell did not at once enter into the spirit of this contest, in which the chief requisites, next to
average talent and intelligence, were push and promptitude. His first initiation in Latin had not
been [51] pleasant to him, and the repetition ad nauseam of “di, do, dum,” by his new
acquaintances, varied with the sound of the tawse, did not make the subject more attractive. Like

14| do believe the veriest fien's
In the world is a parcel of boysin their teens.”
Fo'c'sle Yarns.
The palinode should also be quoted:—
“'Fiends' | called them, did I? Well,
| shouldn then. It's hard to tell;
And it'slikely God has got a plan
To put aspiritinaman
That's more than you can stow away
In the heart of a child. But hell see the day
When helll not have a bit too much for the work
He's got to do.” Ibid.
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the boy Teufelsdrockh, he seemed to hear at school innumerable dead vocables, but no language.
His hesitation got worse and worse, and as his place in the class was not amongst the “best boys,”
some of his neighbours willingly dlid their utmost to disconcert him. On one occasion we shall find
him humoroudly retaliating. He was not in the least inwardly perturbed by al this, nor bore any
one the dightest malice. It was a new scene of life, which he contemplated with amused curiosity.

But it was natural that his chief interest should not lie there. He seldom took part in any
games, though he was loyally proud of the success of his school in them, and characteristically
took some interest in the spinning of “pearies’ (pegtops), and the collision of “bools’ (marbles);
but, when he could, preferred wandering alone, sometimes imprisoning the humble-bees on the
green sope at the back and letting them go again, sometimes doing queer gymnastics on the few
trees that were left,—availing himself, in short, of the scanty inlets by which Nature visited that
shingly gound.®* For his heart was at Glenlair, even when he made sport for the young Philistines
of the Academy “yards.” It should be added that his attendance was a good deal interrupted by
delicate health. [52]

His life during this period was really centred in “Old 31.” He was presently allowed to have a
room to himself, in which he could read and draw and write, besides preparing for school. His
cousin Thelma was at this time learning the art of woodcutting, and he was allowed sometimes to
dig away with her tools. The result was a series of rude engravings, to which alusions occur in his
letters to his father; and a woodcut of his, representing the head of an old woman, still remains,
with the date 1843 engraved on it. In the previous year he produced more than one elaborate
piece of knitting. One of these, a sort of dling for holding a work-basket, with its proper name,
“Mrs. Wedderburn's Abigail,” worked into it, has been preserved by Mrs. Blackburn. The library
a his new home was more extensive than at Glenlair. He came to know Swift and Dryden, and
after a while Hobbes, and Butler's Hudibras. Then if his father was in Edinburgh they walked
together, especially on the Saturday half-holiday, and “viewed” Leith Fort, or the preparations for
the Granton railway, or the dtratification of Salisbury Crags; aways learning something new, and
winning ideas for imagination to feed upon.>® One Saturday, February 12, 1842, he had a special
treat, being taken “to see electro-magnetic machines.” [53]

Mr. Clerk Maxwell was much more like an elder brother than a “governor” to James, and
there was nothing the boy could not or did not tell him,—none of his whimsical vagaries in which
the father did not take delight. And when *his papaship” was alone at Glenlair, James would strive
to cheer him in his solitude by concocting the wildest absurdities, inventing a kind of cypher to
communicate some airy nothing, illuminating his letters after the fashion of his school copy-books,
and adding sketches of school-life (e.g. the class-room in the absence of the teacher), et cetera.
This series of letters is so curious that it has been thought worth while to reproduce one of the
least elaborate of them in facsimile. Some of those omitted are still more interesting, as showing
his love of drawing complicated patterns and arranging colours, and as marking the early and
spontaneous development of “the habit of constructing a mental representation of every
problem,”** which was in some degree an hereditary proclivity. In order, however, to judge fairly

%2 Thi ngs are altered now. For years past there has been an ample recreation-ground provided for the boys of the Academy.

3 | ess frequently, he would rove about alone. Professor Fleeming Jenkin remembers hearing him say that when he first
saw the twisted piles of candles with which grocers decorate their windows, he was struck by the curious and complex curves
resulting from the combinations of these simple cylinders, and was resolved to understand all about that some day.

> Professor Tait. In the letter of January 18, 1840 (above, p. 33), in his ninth year, when, in speaking of his amusement of
seal-engraving he says, “I made a bird and a beast,” the words “bird” and “beast” are each accompanied with a sort of
hieroglyphic representing the figure he had made upon the seal.
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of these efantillages, the reader must take into account the boy's affectionate solicitude to amuse
his father, who was accustomed to receive whimsical familiarities from his young relativesin “01d
31.7% [54]

In Edinburgh, as at Glenlair, he was alowed to participate in the amusements of his elders. It
is just worth mentioning that his first play was As You Like It, with Mrs. Charles Kean as
Rosalind; and more important to observe that on December 18th, 1843, his father took him to a
meeting of the Edinburgh Royal Society.

But at school also he gradualy made his way. He soon discovered that Latin was worth
learning, and the Greek Delectus interested him, when we got so far.*® And there were two
subjects in which he at once took the foremost place, when he had a fair chance of doing so; these
were Scripture Biography and English. In arithmetic, as well asin Latin, his comparative want of
readiness kept him down.

On the whole he attained a measure of success which helped to secure for him a certain
respect, and, however strange he sometimes seemed to his companions, he had three qualities
which they could not fal to understand—agile strength of limb, imperturbable courage, and
profound good nature. Professor James Muirhead remembers him as “afriendly boy, though never
quite amalgamating with the rest.” And another old class-fellow, the Rev. W. Macfarlane of
Lenzie, records the following as his impression:—* Clerk Maxwell, when he entered the Academy,
was somewhat rustic and somewhat eccentric. Boys called him 'Dafty,” and used to try to make
fun of him. On one occasion | remember he turned with [55] tremendous vigour, with a kind of
demonic force, on his tormentors. | think he was let aone after that, and gradually won the
respect even of the most thoughtless of his schoolfellows.”*

It was on some such occasion as that to which Mr. Macfarlane here refers—somewhere in
1843 or 1844,—that my own closer intimacy and lifelong friendship with James Clerk Maxwell
began. | cannot recall the exact circumstances, only the place in the Academy yards, the warm
rush of chivalrous emotion, and the look of affectionate recognition in Maxwell's eyes. However
imperturbable he was, one might see that he was not thick-skinned.

Shortly after this we became near neighbours, my mother's new domicile being 27 Heriot
Row, and we were continually together for about three years.

His letters now refer with more of interest to his progress at school, especially to exercisesin
verse, and to outdoor recreation with companions; above al to his delight in bathing and in
learning to swim. In this, as in everything he did, he invented curious novelties, and was
particularly fond of mimicking his old acquaintance, the frog.

On Sundays he generally went with his father to St. Andrew's Church (Mr. Crawford's) in the
forenoon, and, by Miss Cay's desire, to St. John's Episcopal Chapel in the afternoon, where, also
by her desire, he was for atime a member of Dean Ramsay's catechetical [56] class. Thus, having
of course learned “his questions’ as a child, he became equally acquainted with the catechisms
both of the Scotch and of the English Church, and with good specimens of the Presbyterian and
Episcopaian styles of preaching. He also went regularly “to the dancing” at Mr. MacArthur's,
where he was distinguished for the neatness of his reel-steps, especialy of those curious ones

* This is clearly proved by a set of delightful rhyming epistles addressed to him by his niece, Isabella Wedderburn,
afterwards Mrs. Mackenzie, then a bright young girl, between the years 1825 and 1827.

* The Academy Greek Rudiments was purchased before leaving Edinburgh for the holidays, July 28, 1842.

" «One hautboy will,” etc. From an entry in his father's Diary of May 19, 1847, it appears that he was even then not free
from annoyance. And | can bear witness to the fact.
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which some of us found most difficult, such as the “lock-step.”

But more delightful than bathing, and more interesting even than writing English verse, was
the achievement of which he writes casually to his father very shortly after his thirteenth birthday.
After describing the Virginian Minstrels, and betwixt inquiries after various pets at Glenlair, he
remarks, asif it were an ordinary piece of news, “I have made a tetrahedron, a dodecahedron, and
two other hedrons, whose names | don't know.” We had not yet begun geometry, and he had
certainly not at this time learnt the definitions in Euclid; yet he had not merely realised the nature
of the five regular solids sufficiently to construct them out of pasteboard with approximate
accuracy, but had further contrived other symmetrical polyhedra derived from them,*® specimens
of which (asimproved in 1848) may be till seen at the Cavendish Laboratory.

Who first called his attention to the pyramid, cube, etc., | do not know. He may have seen an
[57] account of them by chance in a book. But the fact remains that at this early time his fancy,
like that of the old Greek geometers, was arrested by these types of complete symmetry; and his
imagination so thoroughly mastered them, that he proceeded to make them with his own hand.
That he himsdlf attached more importance to this moment than the letter indicates, is proved by
the care with which he has preserved these perishable things, so that they (or those which replaced
them in 1848) are still in existence after thirty-seven years.

LETTERS, 1842 to 1844.
[April 1842.]

MY DEAR PAPA—The day you went away Lizzy and | went to the Zoological Gardens, and they have got an
elephant, and Lizzy was frightened for its ugly face. One gentleman had a boy that asked if the Indian cow was he.

Asky*® thinks he is a scholar, and was for going with me to the school, and came into the dancing to-day.

On Friday there was great fun with Hunt the Gowk;® we could believe nothing, for the clocks were all
“stopped,” and everybody had a “hole in his jacket.” Does Margaret™ play on the trump® still? and what are the
great works? Does Bobby sail in the tub?— | am, your obedient servant,

JAMES CLERK MAXWELL.

[IHluminated letters at beginning, and border after.]

MY DEAR MR. MAXWELL—I saw your son to-day, when he told me that you could not make out his
riddles. Now, [58] if you mean the Greek jokes, | have another for you. A simpleton wishing to swim was nearly
drowned. As soon as he got out he swore that he would never touch water till he had learned to swim; but if you
mean the curious letters on the last page, they are at Glenlair.—Y our aff. Nephew,

JAMES CLERK MAXWELL.

| have cut a puggy® nut, and some of the oil came upon my fingers, and it smelt like linseed Qil, but it did not

%8 By producing the facets until their alternate planes intersected. In the specimens still extant, the facets belonging to
each plane of the original polyhedron are distinguished by specific colouring.

%9 Pet name of adog. Seeillustration on p. 18.

€0 Scotch name for the license of April Fool's day.

A daughter of his nurse.

2 The Jew's harp.

83 j.e. Cashew nut. Thisis characteristic. Compare the description of the boy-geniusin Fo'c'sle Yarns.—

“ Blessye! the pisonswas just like mate

To Tommy, that liked to feel the strong
They were, and rowlin' them on his tongue. “
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hurt. There was a boy that brought Sea fyke® to the school, and put it down the boys backs, for which he was
condemned to learn 12 lines for 3 days. Talking about places, | am 14 to-day, but | hope to get up. Ovid prophesies
very well when the thing is over, but lately he has prophesied a victory which never came to pass. | send you a
Bagpiper to astonish the natives with.®® | have got a jumping paddock and a boortree gun.®® When are you

coming?—Y our most obedient Sarvent,
JAS. ALEX. M'MERKWELL.%"

Envelope of 24th June 1843—
MR. JOHN CLERK MAXWELL,
Postyknowswere,
Kirkpatrick Durham,
Dumfries.

6 A substance often found on the sea-shore. It is of a honey-combed structure, and consists, in fact, of the egg-capsules of
the common whelk (Buccinum undatum). When dried and pulverised, it has an irritating effect upon the skin. Hence the local
name—"Fyke’=fidget. See Jamieson's Dictioncary.

® This fantastic and elaborately-coloured illustration is certainly sufficiently astonishing.

Gie A pop-gun of elder-wood.

&7 Anagram of James Clerk Maxwell.
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[59]
“0ld 31,” 28th March 1844.
MY DEAR FATHER—On Saturday last we went to the Marlne VillA;% it had a very strong Marine scent, but
| suppose it is al the better for that. | found out where shellfish breed; they breed in sea fyke; there were muscles,
Caocles, and Oysters no bigger than these O O O O fastned to the fyke by filaments. Nell and Frolic were immersed
in the serene bosom of NePtune, from which with still quivering limbs theY came out, but with very different
feeliNGs; but Nell exited the compAssioN Of Meddum,®® and was carried by her. | have fLitted up to the little
garret. What like is the new taDPole ? and how is Maggy getting on with fmmm:;” how much more is to be done
conceRnINg O fye, says the pie. John's house is not finished yeT, | suppOse. There have been letters from Uncle
RoberT, dated Gibber Altar, but | have nOt seen or heard what is in them FarTHEr than that he was to be at Suez
on Monday last. Lizzy says that when you come back it woul D not bE displLeasing to her iF you would bring a bawl
of gray worsted, which 1Ast word | suppose meaNS woolen threAd. | have cast three seal s of Lead from the life,

or rather from the death; one of a cockle and two of mUScles, one of which is, or raTher will be, on this |etter I‘ If

you want to know more look along from the beginning of the letter to the mark 1 for the red and blue letters™ in
order.
How are al the bodies and beasts, Praecipue, Nanny, Maggy, Fanny, Bobby, Toby, and Marco.—Y our obt.
servt.,
JAS. ALEX. M"MERKWELL.
[60]

[19th June 1844]

“0Old 31"
MY DEAR FATHER—OnN Wednesday | went to the Virginian minstrels, in which some of the songs were
sung, the first line accompanied with clappers, the second on a tamborine, the third on a banjo, like this, . . .
played like a guitar very quickly, and the fourth on the fiddle, and the chorus by all together. There were guesses’
in abundance; and there was an imitation of a steam onion, and other things which you will find in the bill. On
Saturday, having got the play for verses on Laocoon, | went with Cha. H. Johnstone™ so far, and then went to the
murrain vile till Mrs. M'Kenzie, Ninnv, and kunh” went to visit Cramond. where | played with the boies till high
water; and the minister's young brother and the too boies and | doukit in C (big sea as kunh calls it), and then

dried ourselves after the manner of Auncient Greeks; we had also the luxury of a pail of water to wash our feet in.
How is @ aboot the house now our Gudeman's at home? How are herbs, shrubs, and trees doing?—cows,
sheep, mares, dogs, and folk? and how did Nannie like bonny Carlisle? Mrs. Robt. Cay was at the church on
Sunday.” | have made a tetra hedron, a dodeca hedron, and 2 more hedrons that | don't know the wright names

% Silverknowe, near Granton, which was bei ng prepared as a residence for Mr. and Mrs. Mackenzie (Isabella
Wedderburn).

% Mrs. Wedderburn.

" The sound of the “trump.”

™ Here represented by italics and small capitals respectively. The italics spell—Sea fyke is a good thing for polishing
with. The small capitas spell—I AM COPYING AN OLD PRINT OUT OF THE DELFIAN (i.e. Delphin) SALLUST. It need
not be observed that the capricious spelling in these letters is merely a piece of “daftness.” The spelling of the letters of 1841
(4. 9-10) isfaultless.

2 e riddles or conundrums, of which the boy was fond.

3 A son of Admiral Hope Johnstone, then living at Cramond, a scion of the Johnstones, who in 15—had a feud with the
Maxwells, but in later times claimed kinship with them.

e Coonie,” viz. Mr. Colin Mackenzie, then a child of three.

> This helps to fix the date of this letter. Mrs. R. Cay joined her husband in China early in the spring of 1845. Her son
Alexander was born May 7, and christened on Wednesday, June 26, 1844. Mr. C. Maxwell had left Edinburgh for Glenlair on
June 7, taking with him six pigeons in a basket, and some cuttings of pelargonium. His first entry in the Diary after this, at
Glenlair, is as follows.—" Saturday, June 8.—Got home to dinner, and find all well. After dinner plant cuttings of pelargonium
from Killearn, and sort the doves in the new dove-cot.” Now, every letter received from James is recorded in the Diary, and the
only such entry between the limits of June 7-26 is on June 21st. “THE THREE PAIRS OF DOVES ALL SITTING. Recd.
letters from Mrs. Wed. and James.” It was a two-days post. The letters dated July 10 was received on July 12. The “Verses on
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for. How do doos and Geraniums come on.—Y our most obt. servt.
JAS. ALEX. M°MERKWEEE.
5 74
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[61]
10th July 1844.
DEAR FATHER—Excuse me on account of being so long of writing, because of my being totally employed
about preparations of verses, English and Latin. | made four lines of Latin one week, for which | got the play from
ten; but I am not going to try for the prize, as when I lithp in numberth it ith but a lithp, for the numberth do not
come even with the help of Gradus; but | am making English ones on the apparition of Creusato Aneas in the end
of the second book. Besides this, | am preparing the biography,”® and have been making a list of the kings of Israel

and Judah. | have been going to Cramond and playing with the boys every Saturday; they went to Rayhills on the
ninth. Dooking’’ grown fine and warm now.

O father! can it be that souls sublime
return to visit our terrestrial clime ?®

Y our obt. servt. and son to you,
JAMES CLERK MAXWELL.

| have been wavering about 14 for agood while in the Latin.

HOLIDAYSAT GLENLAIR—1842 to 1844.

We can readily imagine the sense of enlargement and release with which the boy went home to
Glenlair after his first long sojourn in Edinburgh. The [62] shadow which had fallen in 1839 was
softened by time, and society in the Happy Valey™ resumed its

Laocoon” point to the same date. The trandlation from Virg. Zn. i. 159-169, which certainly preceded them, was given in on
May 10, 1844.

®ie. Scripture History.
Tie. Bathing.
8 From the poem on “Crelisa.”

™ This name was given to the Vae of Urr in the Coterie-Sprache, and adopted even by the local newspapers in their
notices of various social gatherings.
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[63] aspect of harmless gaiety. Cousin Jemima was again there with her pencil. The “tubbing”
was, of course, resumed, this time conjointly, and the scene of it was advanced from the
duck-pond to the river, showing greatly increased confidence in navigation.®

There were nutting excursions, walks diversified with climbing, etc. etc. And in August and
September 1843 there were again archery meetings at different houses in the valley, of one of
which (the last) there has been preserved the following notice from one of the local newspapers of
the time—

ARCHERY IN “THE HAPPY VALLEY.”

The Toxophilite Club of the Valley of Urr held their last meeting for the season on Mrs. Lawrie of Ernespie's
lawn, on Tuesday the 12th curt. The club consists of from forty to fifty members.

Their meetings this summer have been quite charming. They ranged over the whole valley, on this fair lawn
to-day, and on that the next; and after their couple of hours of archery was over, a picnic took place on the spot.
“God save the Queen” was invariably sung with the most graceful loyalty; and the hospitable mansion adjoining
gave them music and a hall for the evening quadrille, which wound up the delights of the day.

At every meeting some little prize was proposed to give zest to the sport; Mr. Herries of Spottes, for instance,
gave a case of ladies arrows, which was shot for and gained by one of the lady competitors. Nor lacks the club its
Laureate and its Painter to glorify the pastime. A scion of [64] the House of Middlebie has lent gallantry to the
archers by his spirited songs; and a fair lady, a friend of the same house, has painted a couple of pieces, and
presented them, the one to Mr. Lawrence of Largnean, the president of the club, and the other to Mrs. Bell of
Hillowton, the lady patroness. The former picture represents William Tell aiming at the apple on his son's head;
the latter, the chaste huntress Diana piercing a stag. Both are “beautiful exceedingly.”

Thus well accomplished in every point and accessory of their beautiful pastime, loyal and happy are the
Bowyers of Urr.

One of James's spirited songs, a parody of Scott, beginning “Toxophilite, the conflict's o'er,”
still exists in Cousin Jemima's handwriting, with a sketch for the picture of William Tell, in which
the features of the House of Middlebie are idealised. The artist also proved the best shot on this
occasion. The poem is not worth printing, though it has characteristic touches of grotesque
ingenuity and humorous observation which are very curious in a boy of twelve.

The summer of 1843 was also memorable for the completion of the New Offices at Glenlair.
Whatever he may have intended before the death of his wife, Mr. Clerk Maxwell made no change
in the dwellinghouse during his lifetime. But these out-buildings had been designed by himsdf; he
had drawn the working plans for the masons; he had acted as clerk of the works, rejecting unfit
material, etc., and every detail had been executed under his own eye. So absorbed was he in the
supervision, that he omitted his usual visit to Edinburgh in study. In one of Mrs. [65] Blackburn's
drawings of the previous year, he is seen laying out the ground for the new offices, with James
beside him intently contemplating his father's work. We may be sure that Mr. Maxwell had
explained every step in the whole procedure and equally sure that his son laid the lesson well to
heart.

Soon after this he was provided with a new source of endless amusement in the
“devil-on-two-sticks,” which thenceforth became inseparable from the home life at Glenlair, and
the companion of his holidays a Glasgow and elsewhere, even in the Cambridge time. In the

80 Long afterwards, when asked by some one ignorant of Galloway, if there was boating on the Urr, he would answer by a
grave reference to this incident.
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family diaect it was humoroudly referred to sotto-voce as “the deil.” There was nothing he could
not do with that d&——I. No performer on the slack or tight rope ever made such intricate
evolutions and gyrations. His delight in it was like that which afterwards he used to take in the
dynamical top.

The boy now came to know his own neighbourhood more widely. There were expeditions,
vigits, rides. The Covenanter's pool in the burn above Upper Corsock, New Abbey, Caerlaverock,
and other places of traditional interest, were explored. And in the summer of 1844 there was a
sort of driving excursion into the Cairnsmuir country which is described in detail in the Diary.

It may be mentioned here in a genera way, that the Christmas holidays were spent either at
Penicuik (with skating, etc.) or Killearn, and afterwards sometimes at Glasgow with Professor and
Mrs. Blackburn or Professor (now Sir William) Thomson.
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CHAPTER IV
ADOLESCENCE—1844 TO 1847—/T. 13-16.

THE commencement of the fifth year at the Academy was, for many of us boys, a time of
cheerfulness and hope. The long period of mere drill and task-work was supposed to be over. We
had learned the 800 irregular Greek Verbs, either by our own efforts, or by hearing others say
them, and had acquired some moderate skill in Latin verse composition. On entering the rector's
class-room, our less mechanical faculties were at once caled into play. We found our lessons less
burdensome when we had not merely to repeat them, but were continually learning something aso
in school. And the repetition of Virgil and Horace was a very different thing from the repetition of
the rules of gender and quantity. Some foretaste of this more genial method had been afforded us
in the previous year, when we had been encouraged to turn some bits of Virgil into English verse.
But the change was, notwithstanding, considerable, and it was accompanied with another
advance, which for Maxwell was at least equally important, for it was now that we began the
serious study of geometry.

In October 1844 Mr. Clerk Maxwell and his sister, Mrs. Wedderburn, were both far from
well, and James [67] was received in Edinburgh by his aunt Miss Cay, He writes to his father,
October 14, 1844:—

| like P——" better than B——.% We have lots of jokes, and he speaks a great deal, and we have not so much
monotonous parsing. In the English, Milton is better than history of Greece. . . . | was at Uncle John's,® and he
showed me his new electrotype, with which he made a copper impression of the beetle. He can plate silver with it

aswell as copper, and he gave me a I_l thing with which it may be done. At night | have generally made vases.

This letter is sealed with the scarabaaus referred to as “the beetle.”
In the next letter we have atrace of his hesitation not being, yet conquered.—

P—— says that a person T of education never puts in hums 1 and haws; he goes T on with his T sentence
without senseless interjections.
N.B.— Every T means a dead pause.®

While thus privately retorting on his censor, he took a singular means for curing his own
defect. He made a plan of the large window in the rector's room, and wrote the words of the
lesson in the spaces of the frame-work. He conned his task in that setting, and, [68] when saying
looked steadily at the actual window, where, as he averred, the arrangement of the panes then
helped to recall the order of the words. The only fear was that by changing his place in the class
he might be obliged to stand sideways to the window.

Our mathematical teacher, Mr. Gloag, was a man who combined a real gift for teaching with
certain humorous peculiarities of tone and manner. He was sometimes impatient, but had a kind

8 The boys' nickname for the Rector, Archdeacon Williams. Maxwell's first interview with him was as follows.—Rector:
“What part of Galloway do you come from?’ J. C. M.: “From the Vale of Urr, Ye spell it o, err, err, or oo, er, err.”

8 Ditto for Mr. Carmichael.

8 Mr John Cay, Sheriff of Linlithgow. See above, p. 7.

8 These pauses in the Rector's case were often filled, in less guarded moments, with “What you call,” “Yes, yes,” which
he had atrick of interposing.
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heart, and we liked him al the better because we mimicked him.* Old academicians till delight in
taking of him. He never allowed us to miss a step in any proof, and made us do many
“deductions,” which we puzzled out entirely without help. It must have been the companionship
of Maxwell that made those hours so delightful to me. We always walked home together, and the
talk was incessant, chiefly on Maxwell's side. Some new train of ideas would generally begin just
when we reached my mother's door. He would stand there holding the door handle, half in, half
out, while,

“Much like a press of people at a door
Thronged his inventions, which should go before,”

till voices from within complained of the cold draught, and warned us that we must part.

From some mathematical principle he would start off to a joke of Martinus Scriblerus, or to a
guotation from Dryden, interspersing puns and other outrages on language of the wildest kind,
“humming and hawing” [69] in spite of P——; or in a quieter mood he would tell the story of
Southey’s Thalaba, or explain some new invention, which | often failed to understand. Our
common ground in those days was ssmple geometry, and never, certainly, was emulation more at
one vith friendship. But whatever outward rivalry there might be, his companions felt no doubt as
to his vast superiority from the first. He seemed to be in the heart of the subject when they were
only at the boundary; but the boyish game of contesting point by point with such a mind was a
most wholesome stimulus, so that the mere exercise of faculty was a pure joy. With Maxwell, as
we have already seen, the first lessons of geometry branched out at once into inquiries which soon
became fruitful.

“Meantime, the rural ditties were not mute.” Besides a serio-comic impromptu on the
grievance of a holiday task, and other effusions concerning incidents of our school life, there was
aromantic ballad written about Christmas 1844 or 5, and in July 1845 the prize for English verse
was gained by the poem on the death of the Douglas, to which he refers in one of his letters to
Miss Cay.®

But a prize of more consequence was the mathematical [70] medal, of which he writes to his
aunt in atone of undisguised though generous triumph. The following letters were written in June
and July 1845.—

TO MISS CAY.
June 1845.
| have drawn a picture of Diana,?®” and made an octohedron on a new principle, and found out a great many
things in geometry. If you make two circles egqual, and make three steps with the compasses (of any size), and cut
them out in card, and also three equal strips, with holes at each end, and joint them with thread to the upper side of

8 He once said to a nervous boy who had crossed his legs and was sitting uneasily, “Ha, booy! are ye making baskets wi'
your legs?’

8 His turn for versifying may be traced back to his twelfth year, when, in one of his quaint letters to his father, there occur
some lines (profusely illustrated) on the death of a goldfinch:—

“Lo! Ossian makes Comalafall and die,
Why should not you for Richard Goldie cry,” etc.

And in September 1843, as above mentioned, he wrote for the Archers in the “Happy Valley” a page and more of spirited

verse.
8 j.e. A sketch from the antique.
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one circle and the lower side of the other; then if you put a pin through the centre of one and turn the other, the one
will turn, and if you draw the same thing on both in the same position,—if you turn them ever so,—they will
always be in the same position.

July 1845.

The subjects for prizes are as follows.—English Verses—The gude Schyr James Dowglas; Latin Hexameters

and Pentameters—The Isles of Greece; Latin Sapphics—The Rhine. | have been getting information in many

books for Douglas, but | found it so difficult not to Marmionise, that is, to speak in imitation of Marmion,—that |

am making it in eight syllable lines. | have got Barbour's Bruce, Buke 20, which is a help in a different language,
whichisall fair; my motto is—

“ Men . may . weill . wyte. thouch . nane. them . tell
How. angry. for. sorrow. and. how. fell.
Is. to. tyne. sic. a. lord. as. he.

To.them .that . war . of . hys. mengye.”®

Pa and | went to your house on Saturday and watered the plants. | have got the lend of the whole of Horne's

8 Barbour's Bruce. B. xx.. 11. 507-10.
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[71] Introduction to the Knowledge of the Scripitures, and Prideaux’'s Connection of the Old and New Testaments,
and Townshend's Harmony, which are of great use.®

July 1845.
| have got the 11th prize for Scholarship, the 1st for English, the prize for English verses, and the
Mathematical Medal. | tried for Scripture Knowledge, and Hamilton in the 7th has got it. We tried for the Medal®°
on Thursday. | had done them® all, and got home at ¥ past 2; but Campbell stayed till 4. | was rather tired with
writing exercises from 9 till ¥ past 2.%
Campbell and | went “once more unto the b(r)each” to-day at Portobello. | can swim a little now. Campbell
has got 6 prizes. He got a letter written too soon congratulating him upon any medal; but there is no rivalry betwixt
us, as B—— Carmichael says.

His aunt, Miss Cay, to whom these |etters are addressed, had begun again to take more charge
of him than in the preceding years. Mrs. Wedderburn's health was very uncertain. Cousin Jemima
was grown-up and immersed in her own pursuits, and the companionship of his cousin, George
Wedderburn, a young man about Edinburgh, and a humourist of a different order, was not in
every way the most suitable [72] for the growing boy. The Diary shows that he was continually at
his aunt's house, No. 6 Great Stuart Street, and she is associated with some of my earliest
recollections of him. She sought to bring him out amongst her friends, to soften his singularities,
and to make him more like other youths of his age. And he would help her with patterns,
arrangement of colours, etc., as well as with her flowers. One of his earliest applications of
geometry was to set right the perspective of aview of the interior of Rodlin Chapel on which she
was engaged.

Mr. Clerk Maxwell was a frequent visitor at the Academy at this time. His broad, benevolent
face and paterna air, as of a gentler Dandie Dinmont, beaming with kindness for the companions
of hisson, isvividly remembered by those who were our schoolfellows in 1844-5.

The summer vacation of 1845 was spent almost wholly at Glenlair. James passed a day now
and then at Upper Corsock with the Fletcher boys,** and sometimes accompanied his father when
he went out shooting; but he must have had abundance of time for reading and for following his
own devices. The country gentlemen were particularly absorbed that year in political excitement,
and Mr. Clerk Maxwell was often called away. The only event worth mentioning was a “jaunt,”
evidently suggested by Miss Cay, to Newcastle. Durham, and Carlide, which gave Maxwell [73]
hisfirst direct impression of English Cathedral Architecture.

The taste thus formed was strengthened by a visit to Melrose in the following summer.

Saw the House of Abbotsford and antiquities in it, and go to Melrose. Got there about 2, and settle to remain
all night. Spend the day and also the evening about the Abbey. Jane Cay and James drawing.—Diary, 1846, Sept.
10.

8 Viz. for a competition in Scripture Knowledge, which was open to the 5th, 6th, and 7th classes. The prize was gained
that year by one of the 7th.

90 «Mathematical Prize” is added between the lines by Mr. Clerk Maxwell, who writes a P.S. to the letter.

L «Thetrial exerci ses,” ditto, ditto.

2 In these competitions we seem to have been allowed to stay till we had done all we knew. Witness the following extract
from the Diary:—"1847, July, Mon. 19.—James at Academy trial for Prize for Scripture Knowledge. Worked from 9 to 5.
Lewis Campbell and W. Tait worked till 6.”

%3 Sons of Colonel Fletcher of Upper Corsock.

43 © copyright 1997 Sonnet Software, Inc., al rights reserved.



On returning to Edinburgh for the winter, Mr. Clerk Maxwell seems to have been roused by
the expectation which his son's first school distinction had awakened amongst his kindred and
acquaintance. He became more assiduous than ever in his attendance at meetings of the Edinburgh
Society of Arts and Royal Society, and took James with him repeatedly to both. And so it
happened that early in his fifteenth year the boy dipped his feet in the current of scientific inquiry,
where he was to prove himself so strong a swimmer. In our walks round Arthur's Seet, etc., he
had always something new to tell. For example, in February 1846, he called my attention to the
glacier-markings on the rocks, and discoursed volubly on this subject, which was then quite
recent, and known to comparatively few.

A prominent member of the Society of Arts at this time was Mr. D. R. Hay, the decorative
painter, whose attempt to reduce beauty in form and colour to mathematical principles* had
atracted considerable [74] attention amongst scientific men. Such ideas had natural fascination
for Clerk Maxwell, and he often discoursed on “egg-and-dart,” “Greek pattern,” “ogive,” and
what not, and on the forms of Etruscan urns. One of the problems in this department of applied
science was how to draw a perfect oval; and Maxwell, who had by this time begun the (purely
geometrical) study of Conic sections, became eager to find a true practical solution of this. How
completely his father entered into his pursuit may best be shown by the following extracts from
Mr. Clerk Maxwell's Diary:—

18486,
February.

W. 25.—Caled on . . Mr. D. R. Hay at his house, Jordan Lane, and saw his diagrams and showed James's
Ovals—Mr. Hay's are drawn with aloop on 3 pins, consequently formed of portions of ellipses.

Th. 26.—Call on Prof. Forbes at the College, and see about Jas. Ovals and 3-foci figures and plurality of foci.
New to Prof. Forbes, and settle to give him the theory in writing to consider.*®

March.

M. 2.—Wrote account of Jamess ovals for Prof. Forbes. Evening.—Roya Society with James, and gave the
above to Mr. Forbes.

W. 4—Went to the College at 12 and saw Prof. Forbes, about Jas. ovals. Prof. Forbes much pleased with
them, investigating in books to see what has been done or known [75] in this subject. To write to me when he has

fully considered the matter. To write to me when he has fully considered the matter.
Sa. 7.—Recd. note from Prof. Forbes—

Edinburgh, 6th March 1846.

MY DEAR SIR—I have looked over your son's paper carefully, and | think it very ingenious,—certainly very

remarkable for his years; and, | believe, substantially new. On the latter point | have referred it to my friend,
Professor Kelland, for his opinion.—I remain, dear Sir, yours sincerely,

JAMES D. FORBES.

W. 11. Recd. note from Professor Forbes.—

3 Park Place, 11th March 1846.

MY DEAR SIR—I am glad to find to-day, from Professor Kelland, that his opinion of your son's paper agrees
with mine; namely, that it is most ingenious, most creditable to him, and, we believe, a new way of considering
higher curves with reference to foci. Unfortunately these ovals appear to be curves of a very high and intractable
order, so that possibly the elegant method of description may not lead to a corresponding simplicity in
investigating their properties. But that is not the present point. If you wish it, | think that the simplicity and

9% “Firgt Princi ples of Symmetrical Beauty,” by D. R. Hay, Blackwoods, 1846.

% Part of the entry on the same day is—" Parliament House—Return with John Cay, caled at Bryson's and suggested to
Alexander Bryson my plan for pure iron by electro-precipitation from sulphate or other salt.” It is interesting to observe this
revival of his youthful ardour for science in the old companionship, following upon his sympathy with the efforts of his son.
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elegance of the method would entitle it to be brought before the Royal Society.—Believe me, my dear Sir, yours
truly,
JAMES D. FORBES.
J. CLERK MAXWELL, Esqg.

Th. 12—Called for Prof. Forbes at the College and conversed about the ovals.

M. 16.—Went with James to Royal Society.

T. 17.—Jas. at Prof. Forbes's House, 3 Park Place, to Tea, and to discourse on the ovals. Came home at 10. A
successful visit.

T. 24.—Cut out pasteboard trainers for Curves for James.

W. 25.—Call at Adie's,* to see about Report on D. R. Hay's paper on ovals.

Th. 26.—Recd. D. R. Hay's paper and machine for drawing ovals, etc.

M. 30.—Called on Prof. Forbes at College and saw Mr. Adie about report on Mr. Hay's paper. Jas. ovals to be
at next meeting of R.S. [76]

M. 6.—Roya Society with Jas. Professor Forbes gave acct. of James's ovals. Met with very great attention and
approbation generally.

The result of the attempt thus eagerly pursued, as communicated by Professor Forbes that
evening, is embodied in the Proceedings of the Edinburgh Royal Society, vol. ii. pp. 89-93.

MONDAY, 6th April 1846.
SIR THOMAS M. BRISBANE, Bart., President, in the Chair.
The following communications were read:—

1. On the Description of Oval Curves, and those having a plurality of Foci. By Mr. CLERK MAXWELL,
junior, with Remarks by Professor FORBES. Communicated by Professor FORBES.

Mr. Clerk Maxwell ingeniously suggests the extension of the common theory of the foci of conic sections to
curves of a higher degree of complication, in the following manner:—

1. Asin the elipse and hyperbola, any point in the curve has the sum or difference of two lines drawn from
two points or foci = a constant quantity, so the author infers that curves to a certain degree analogous may be
described and determined by the condition that the simple distance from one focus, plus a multiple distance from
the other, may be = a constant quantity; or more generally, m times the one distance + n times the other = constant.

2. The author devised a simple mechanical means, by the wrapping of athread round pins, for producing these
curves. See Figs. 1 and 2 (Plate 11). He then thought of extending the principle to other curves, whose property
should be, that the sum of the simple or multiple distances of any point of the curve from three or more points or
foci, should be = a constant quantity; and this, too, he has effected mechanically, by a very simple arrangement of a
[77] string of given length passing round three or more fixed pins, and constraining a tracing point, P. See Fig. 3.
Further, the author regards curves of the first kind as constituting a particular class of curves of the second kind,
two or more foci coinciding in one, afocus in which two strings meet being considered a double focus; when three
strings meet atreble focus, etc.

Professor Forbes observed that the equation to curves of the first class are easily found, having the form—

N vy =a+b Mz—o) +

which isthat of the curve known under the name of the First Oval of Descartes. Mr. Maxwell had already observed
that, when one of the foci was at an infinite distance (or the thread moved paralldl to itself, and was confined, in
respect of length, by the edge of a board), a curve resembling an ellipse was traced; from which property Professor
Forbes was led first to infer the identity of the oval with the Cartesian oval, which is well known to have this

% The Optician's.
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property. But the simplest analogy of all is that derived from the method of description, r and r' being the radients
to any point of the curve from the two foci.
mr + nr' = constant,

which, in fact, at once expresses on the undulatory theory of light the optical character of the surface in question,
namely, that light diverging from one focus F without the medium, shall be directly convergent at another point f
within it; and in this case the ratio n/m expresses the index of refraction of the medium.

If we denote, by the power of either focus, the number of strings leading to it by Mr. Maxwell's construction,
and if one of the foci be removed to an infinite distance—if the powers of the two foci be equal, the curve is a
parabola; if the power of the nearer focus be greater than the other, the curve is an ellipsg; if the power of the
infinitely distant focus be the greater the curve is a hyperbola. The first case evidently corresponds to the reflection
of parallel rays to a focus, the velocity being unchanged after reflection; the second, to the refraction of parallel
raysto afocusina[78]

Proceedings of the Edinburgh Royal Society, vol. ii. [79] dense medium (in which light moves slower); the third
Prate XL case, to refraction into a rarer medium.
Fig.1. Two Fooi. Ratios 1:2. The Ovals of Descartes were described in his Geometry,

where he has also given a mechanical method of describing one
of them, but only in a particular case, and the method is less
simple than Mr. Maxwell's. The demonstration of the optical
properties was given by Newton in the Principia, Book i. Prop.
97, by the law of the sines, and by Huyghens in 1690, on the
Theory of Undulations, in his Traite de la Lumiere. It probably
has not been suspected that so easy and elegant a method exists
of describing these curves by the use of a thread and pins
whenever the powers of the foci are commensurable. For
instance, the curve, Fig. 2, drawn with powers 3 and 2
Fig.2. Two Fooi Ratios 2:3. respectively, give the proper form for a refracting surface of

glass, whose index of refraction is 1.50, in order that rays
diverging from f may be refracted to F.

As to the higher classes of curves, with three or more focal
points, we cannot at present invest them with equally clear and
curious physical properties, but the method of drawing a curve by
so simple a contrivance, which shall satisfy the condition,

mr + nr' + pr’’ + etc., = constant,
F1g.8. Three Focl. Ratios of Bquality. is in itself not a little interesting; and if we regard, with Mr.
Maxwell, the ovals above described, as the limiting case of the
others by the coalescence of two or more foci, we have a further
generalisation of the same kind as that so highly commended by
Montucla, by which Descartes elucidated the conic sections as
particular cases of hisoval curves.

This was the beginning of the lifelong friendship
between Clerk Maxwell and James D. Forbes. “I loved
James Forbes” was his own emphatic statement to me
in 1869. Maxwell's gratitude to al from whom he had
received any help or stimulus was imperishable.

The curve-drawing, and the problems connected [80] with it, were by no means the only
original investigations of this year. Mr. John Scott, of Scott Brothers, Greenock, remembers being
in the attic of 31 Heriot Row, and seeing some preparations of jelly with which James was
experimenting there. Mr. Scott left Edinburgh in the summer of 1846. What was the exact object
of these experiments and others on gutta percha at this time is matter of conjecture. There islittle
doubt that they prepared the way for the investigation concerning the compression of elastic
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solids. But it seems probable that they were immediately suggested by Forbess Theory of
Glaciers, which had recently caled attention to the whole question of the difference between
solid, liquid, and “viscous’ bodies, and the different effects of gravitation and pressure as applied
to them.”” Another set of phenomena with which his mind was soon afterwards engaged, viz.
those of the refraction and polarisation of light, were partly studied through ssmilar means.

The work of his cousin, who was now a rising artist, still interested him. An entry in the
father's Diary, December 5, 1845, has reference to this—

Walk with Jas. and Jemimato Botanical Garden to inspect palm-trees—for her sketching for a picture.

Either in this or the following year | remember his raising the question, Whether it was not
possible to determine mathematically the curve of the waves [81] on a particular shore, so as to
represent them with perfect truth in a picture.

After contributing to the Proceedings of the Edinburgh Royal Society, it might perhaps have
been expected that Clerk Maxwell, although scarcely 15, would at least have been taken from the
Academy and sent to the classes of Mathematics and Natural Philosophy at the University. Instead
of this, he smply completed his course at school. His inventions may perhaps have interfered a
little with his regular studies—for he missed the Mathematical medal in 1846 but he was one of
the few of the class which he had joined in 1841 who continued at the Academy until 1847. And
when he left, athough still younger than his competitors by about a twelvemonth, he was not only
first in mathematics and English, but came very near to being first in Latin. He had not yet
“gpecialised” or “bifurcated,” although the bent of his genius was manifest. Nor have | ever heard
him wish that it had been otherwise. On the contrary, he has repeatedly said to me in later years
that to make out the meaning of an author with no help excepting grammar and dictionary (which
was our case) is one of the best means for training the mind. Some of his school exercisesin Latin
prose and verse are still extant, and, like everything which he did, are stamped with his peculiar
character.®® The first Greek play we read (the Alcestis of Euripides) made an impression [82] on
him to which he reverted in a conversation many years afterwards.®® At the same time he had a
quick eye for the absurdities of pedantry. One of the teachers was apt to annoy our youthful taste
by a literal exactness in trandating the Greek particles, which would have pleased some more
recent scholars. Maxwell expressed our feelings on this subject in afew lines, of which | can only
recall the beginning:—

“Assuredly, at least, indeed,
—Decidedly also . . .”

The frigid climax in “decidedly” is agood instance of hisroguish irony.

In September 1846 | made my first visit to Glenlair. It was a time of perpetua gladness, but

9 See especialy Forbes's paper on the “Viscous Theory of Glacier-Motion” in the Philosphical Transcations for 1846, pp.

143-210.

% On his copy of Monk's Alcestts, which we read in the 6th class 1845-46), the owner's name is followed by an original
distich.—

“ Si probrum metuis, nolito tangere librum,
Nam magni domini nomina scripta vices.”

% The following bit of Diary deserves to be quoted in this connection:—" 1845, Saturday, December 27.—Jas. dined at Miss

Cay's. | went there to tea, taking Lewis and Robert Campbell. Then we all went to the play— 'Antigone,’ by Miss Faucit.”
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the particulars are hardly worth recording. James used to sleep long and soundly, and seemed to
be the whole day at play, eagerly showing me his treasures and accompanying each exhibition
with lively talk, sprinkled with innumerable puns.'® After such a breakfast as became that land of
milk and honey, there was along interval, while Mr. Maxwell was attending to home business and
deliberating what the “expedite” [83] should be. Miss Cay meanwhile was writing letters, or
finishing some drawing of Lincluden or New Abbey (where they had lately been), and James
would flit to and fro between the little den, where his books and various apparatus lived, and the
drawing-room,** where his father sat in the arm-chair, with Tobs on knee. Ever and anon we boys
would escape out of doors and have arun in the field or the garden, or a bout with the d&——I. So
the morning would pass till an early luncheon, after which Tobin must do his various tricks; then,
if the men were busy, James would himself harness Meg, the Galloway pony, for the drive of the
afternoon. After dinner and Toby's second performance, and another turn at the deil, there would
be something more to see—Cousin Jemima's drawings, recent diagrams or other inventions of his
own, the magic discs, etc. etc., the charm of the whole consisting in the flow of talk, incessant,
but by no means unbroken,

“Changing, hiding,
Doubling upon itself, dividing,”

of which neither of us ever tired. On Sunday there was the drive to Corsock Church (where the
absolute gravity of his countenance was itself a study),'® and the walk home by the river, past the
Kirk pool, renowned for bathing, with conversations of a more earnest kind, [84] and a stroll on
the estate in the afternoon; or, if we stayed at home, he would show his favourite books and talk
about them, till the evening closed with a chapter and a prayer, which the old man read to the
assembled household.

During the winter of 1846-47, James was unusualy delicate. He was often absent from
school, and seems not to have attended the meetings of the Societies. But of these his father was
sure to give him a faithful report. He was certainly more than ever interested in science. The two
subjects which most engaged his attention were magnetism and the polarisation of light. He was
fond of showing “Newton's rings’—the chromatic effect produced by pressing lenses together—
and of watching the changing hues on soap bubbles.

In the spring of 1847 (somewhere in April) his uncle, Mr. John Cay, whose scientific tastes
have been mentioned more than once above, took James and myself (with whom he chose to
share al such delights) to see Mr. Nicol, a friend of Sir David Brewster, and the inventor of the
polarising prism.’®® Even before this James had been absorbed in “polarised light,” working with
Iceland spar, and twisting his head about to see “Haidinger's Brushes’ in the blue sky with his
naked eye. But this visit added a new and important stimulus to his interest in these phenomena,

100 | can only compare him to the fraterna spirit that William Blake saw in vision “clapping its hands for joy” (Gilchrist's

Life of William Blake, val. i. p. 59). In the talk of that period a butterfly was always a “flutterby;” and idiotisms such as “used
to could” and “be-you-have yoursglf!” were in common use.

101 The present dining-room.

102 At church he always sat preternaturally still, with one hand lightly resting on the other, not moving a muscle, however
long the sermon might be. Days afterwards he would show, by some remark, that the whole service, whether good or bad, had
been, as it were, photographed upon his mind.

198 Helived in Inverleith Terrace, Edinburgh.
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and the speculations to which they giverise.'* [85]

Shortly afterwards (May 25th) he went with his father to the cutler's to choose magnets
suitable for experimenting.

And alittle earlier in the same year (March 17), he was taken to hear a lecturer'® on another
subject, which was aso connected with his subsequent labours, and must have impressed him not
a little at the time. This was the discovery by Adams and Leverrier simultaneously, through a
striking combination of hypothesis and calculation, of the planet Neptune which then first “swam
into” human “ken.”

The magnetic experiments were continued that autumn at Glenlair, as appears from two
entriesin the Diary:—

Sept. 3.—Walk round by smiddy; gave steel to be made into bars for magnets for James.
Sept. 7.—James and Robert (Campbell) most of the time at the smiddy, and got the magnet bars.

My brother perfectly remembers the magnetising of these bars of steel.

Lastly, in 1847—unless my memory deceives me—James had commenced the study of
chemistry, and had taken extralessons in German.

There was an odd episode in our school life. To keep our education “abreast of the
requirements of [86] the day,” etc., it was thought desirable that we should have lessons in
“Physical Science.” So one of the classical masters gave them out of a text-book. The sixth and
seventh classes were taught together; and the only thing | distinctly remember about these hours is
that Maxwell and P. G. Tait seemed to know much more about the subject than our teacher did.

Maxwell and Tait were by this time acknowledged as the two best mathematicians of the
school, and it was aready prophesied that Tait, who was about fifteen, would some day be a
Senior Wrangler. The two youths had many interchanges of ideas, and Professor Tait remembers
that Maxwell had by this time proved, by purely geometrical methods, that the central tangential
section of a “tore,” or anchor-ring, is a pair of intersecting equal and similar curves, probably
circles.

Thisisreferred to in the following extract from Professor Tait's admirable summary:—

When | first made Clerk Maxwell's acquaintance about thirty-five years ago, at the Edinburgh Academy, he
was a year before me, being in the fifth class while | was in the fourth.

At school he was at first regarded as shy and rather dull. He made no friendships, and he spent his occasional
holidays in reading old ballads, drawing curious diagrams, and making rude mechanical models. This absorption
in such pursuits, totally unintelligible to his schoolfellows (who were then quite innocent of mathematics), of
course procured him a not very complimentary nickname, which | know is still remembered by many Fellows of
this Society. About the middle of his school career, however, he surprised his companions by suddenly becoming
one of the most [87] brilliant among them, gaining high, and sometimes the highest, prizes for scholarship,
mathematics, and English verse composition. From this time forward | became very intimate with him, and we
discussed together, with schoolboy enthusiasm, numerous curious problems, among which | remember particularly
the various plane sections of a ring or tore, and the form of a cylindrical mirror which should show one his own

10 55 far as | can recall the order in which his ideas on this subject were developed, the phenomena of complementary

colours came first, then the composition of white light, then the mixture of colours (not of pigments), then polarisation and the
dark lines in the spectrum, and about the same time “the art of squinting,” stereoscopic drawing, etc., then colour-blindness,
the yellow spot on the retina, etc.

195 The lecturer was Mr. Nichol, Professor of Astronomy at Glasgow, the father of the distinguished Professor of English
Literature in the same University.
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image unperverted. | still possess some of the MSS. we exchanged in 1846 and early in 1847. Those by Maxwell
are on “The Conical Pendulum,” “Descartes Ovals,” “Meloid and Apioid,” and “Trifocal Curves.” All are drawn
up in strict geometrical form, and divided into consecutive propositions.'® The three latter are connected with his
first published paper, communicated by Forbes to this Society and printed in our Proceedings, val. ii., under the
title “On the description of Oval Curves, and those having a plurality of Foci” (1846). At the time when these
papers were written he had received no instruction in mathematics beyond a few books of Euclid and the merest
elements of Algebra”’

On the whole, he looked back to his schooldays with strong affection; and his only revenge on
those who had misunderstood him was that he understood them. To many of us, as we advance in
life, the remembrance of our early companions, except those to whom we were specially drawn,
becomes dim and shadowy. But Maxwell, by some vivid touch, has often recalled to me the image
of one and another of our schoolfellows, whose existence | had all but forgotten. [88]

The following lettersto his father still belong to his schoolboy life—

[April] 1847.
| have identified Descartes ovals with mine. His first oval is an ova with one of its foci outside; the second is
a meloid with a focus outside. It also comprehends the circle and apioid. The third is a meloid with both foci
inside; and the fourth is an oval with both foci inside.”
He says with regard to the last that rays from A are

[ ] PY . ]
reflected to B, which | can disprove. . . .
[This is interesting as a proof of the complete @ @ @ @
independence and originality of the communication made

to the Royal Society on April 6th, 1846. It is aso important

as an example of that love of comparing his own results
with great authorities which made Maxwell the most
learned as well as the most original of scientific men. See
above, p. 74, where Forbes promises to consult books on
the subject, and the references to Descartes in the
Proceedings. Forbes cannot, however, have made any very

careful scrutiny into the history of the matter, else he would
have mentioned that Descartes actually figures the cord by which his ovals are described, and his process is
precisely that of Maxwell.] [89]

[1847.]
| have made a map of the world, conical projection—

196 See note appended to this chapter (pp. 91-104) containing two papers which must have been written about thistime.

107 Proceedings of the Royal Society of Edinburgh. Session 1879-80, p. 332.
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ACD is the one cone, BCD the other; the side AC = diameter of the base CD; therefore, when unrolled, they
are each semicircles.

D o

To make the map take OD = OD and OA = % of OD, and describe a circle from O. with radius OA; thisis the
circle of contact. Let the longitude of a point P = 60°; take AOC in the map = 30°; let its latitude be 65°; subtract
30°, and take the tangent of 35, make AB = tangent. B is the point. [90]

Clerk Maxwell made inquiries early in the summer of 1847, with a view to placing his son at
College in November. In deciding not to continue his classical training, he appears to have been
chiefly guided by some disparaging accounts of the condition of the Greek and Latin classes in
comparison with those of Logic, Mathematics, and Natural Philosophy. The result was that in his
seventeenth year Maxwell entered the second Mathematical Class, taught by Professor Kelland,
the class of Natural Philosophy under I. D. Forbes, and the Logic Class of Sir William Hamilton.
Classical reading, however, was not by any means relinquished, as the correspondence of 1847-50
clearly shows. [91]

NOTE.

THE two following series of propositions concerning the Ovals belong to this period, and afford
an illustration of Maxwell's mode of working in those early days. See above, p. 87. The only
alterations made, with the exception of corrections of obvious dlips of the pen, consist in a sparing
insertion of stops. The MS., aswill be seen by the facsimile at p.104. has almost no punctuation.

I. OVAL.
Definition 1.—If a point move in such a manner that m times its distance from one point, together with n
times its distance from another point, may be equal to a constant quantity, it will describe a curve called an Oval.
Definition 2—The two points are called the foci, and the numbers signified by m and n are called the powers
of thefoci.
Definition 3.—The line joining the foci is called the axis.
PROPOSITION 1—PROBLEM.

To describe an oval with given foci, given multiples, and given constant quantity.
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Let A and B be the given foci, 3 and 2 the multiples, and EF the constant
quantity, it is required to describe an oval. At A and B erect two infinitely small
cylinders. Take a perfectly flexible and inextensible thread, without breadth or
thickness, equal to EF; wind it round the focal cylinders and another movable cylinder
C, so that the number of plies between A and C may be equal to m, that is 3, and the
number between B and C equal to n or 2. Now move C in such a manner that the
thread may be quite tight, and an oval will be described by the point. [92]

For take any point C. There are m plies of thread between A and C, and n plies
between B and C, which taken together make up the thread or the constant quantity,
thereforemAC + n BC = EF.

The focus A, which has the greatest number of plies is called the greater focus,
and B is called the less focus.

3.2

PROPOSITION 2—THEOREM.

The greater focus is always within the oval, but the less is within, on, or without
the curve, according as the distance between the foci, multiplied by the power of the
greater focus, isless equal or greater than, the constant quantity.

A
A i |
R
48
v B

—F B

The greater focus is always within the Oval, for suppose it to be at A, Fig. 1, then m AC + n BC = constant
quantity = mAD + mDC + n BC, and mAD + n DB = constant quantity =mAD + nDC + nBC=mAD + mDC
+nBC,andnDC=mDC, and m=n, but m> n.

The less focus B is within the oval when m AB < EF the constant quantity.

For it is evident that BC (Fig 2) = (EF - mAB) / (m+n)
It isin the curve when m AB = EF, thisis evident.
It is without the curve when m AB > EF, for AC = (EF - n AB) / (m- n).
PROPOSITION 3—THEOREM.
If acircle be described with a focus for a center, and the constant quantity divided by the power of that focus
for aradius, the distance of any point of the oval from the other focus s to the distance from the circle as the power
of the central focus is to the power of the other.

The circle EHP is described with the centre B and radius = constant quantity, divided by the power of B. At
any point C, AC : CH :: power of B : power of A.[93]
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Let m = power of A, and n = power of B, n BH = constant quantity = n BC + n CH, and n BC + m AC =
constant quantity = n BC + n CH, take away n BC, and n HC = m AC, therefore HC : CA :: m: n. QED.

Cor. 1.—When the powers of the foci are equal the curveis an ellipse.

Cor. 2—When the less focus is at an infinite distance the curve is an ellipse, for the circle becomes a straight
line; and

Cor. 3.—When the greater focusis at an infinite distance, the curve is an hyperbola for the same reason.

PROPOSITION 4—THEOREM.

When the less focus is in the curve, an angle will be formed equal to the vertical
angle of an isosceles triangle, of which the side is to the perpendicular on the base, as the
power of the greater focus to that of the less.

For let a circle be described as in Prop. 3, it is evident that it will pass through B.
Take indefinitely small arcs CB = BD, join CA and DA, join EH. EC : EB = power of B :
power of A, and EC = BO, therefore EB : BO, power of A : power of B.

PROPOSITION 5—PROBLEM.

A point A, and a point B in the line BC being given, to find point in the line as D, so that m AD + n BD may
be a minimum.

Take aline HP, raise HX perpendicular, and from X as a centre describe a circle with aradius=mXH / n, so
that m: n:: XP: XH. [94]
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Draw AC perpendicular to BC, and make an angle CAD = HPX. D isthe required point. If not, take any point
E on the opposite side of D from B. make AT = AE. Join TE, and make DTL = right angle, then DTE > right
angle DTL, because ATE is less than aright angle (1.16), therefore L iswithin E. And in the triangle DTL, DTL =
PHX and TDL = HXP, therefore the triangles are similar, and TD : DL = (XH : XP) =n: m; and n DL = m DT,
thenn DE>mDT, addnBD and mTA or mEA,thennBD + nDE+ mEA >nBD + mDT + mTA and nBD +
mDA <nBE + mAE.

Now take a point R on the other side. Join AR, and cut off AO = AD, make SRD = HXP = ADC. Swill be
beyond AR. Draw DS perpendicular to AD, then it will be perpendicular to RS, and below the line OD, then RSD
similar to XHPand RS: RD = (XH : XP=)n: m,and mRS=nRD, but SR<RV <ROand nRD (=mRS) <m
RO, addnBRand mOA or mDA,andnBR+ nRD + mDA <nBR+ mRO + mOA and nBD + mDA <nBR
+ mRA. QED.

PROPOSITION 6—PROBLEM.

To draw atangent to an oval from afocus without: —

Take m for the power of the greater focus, and n for that of the less, and find the
angle ADB (Prop. 5). Upon AB describe a segment of a circle containing an equal angle.
Join B and C, the point where it cuts the oval, B C is a tangent. For take any point O,
join AO, mAO +n0OB >mAC + n CB, therefore O is without the oval. [95]

PROPOSITION 7—PROBLEM.

To draw atangent to agiven Oval, the foci and the ratio being given:—
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It isrequired to draw atangent at C to the oval CNT, ratio m: n. From B the less focus describe a circle asin
(Prop. 3). Join CA, join CB, and produce to D, then DC : CA :: m: n. Join AD and produce it. Bisect the angle
DCA by the line CO. DO : OA :: (DC: CA ) m: n. Draw CK perpendicular to CO, and describe the circle
OCLK. Because OCK isaright angle, OCK = DCO + KCB = OCA + ACK. But OCA =DCO\ KCB =ACK and
(6.3 KA:KD:CA:CD:AO:0OD\ KA :KD: AO:OD, and at any point L inthecircle, AL : DL :: AO:
OD (6 F),and AL : DL :: n: m; and the circle is wholly without the oval, and can only touch it in the two points C
and P, where DB cuts the oval for suppose the circle coincided with the oval at L,

Join BL and produceto X, then AL : DL :: n: m}

And by Prop.3 . . AL:XL:n:m}\ DL=XL
but DL > XL (3.7), therefore the oval is within the circle. Therefore draw ECF a tangent to the circle, and as it is
without the circle it is without the oval. [96]

Scholium—Join AC, join BC, and produce till AC : CD :: n: m. Join AD, bisect ACD by CO. Draw OE
perpendicular to AO. Make OCE = EOC. It is evident from the proposition that ECF is the tangent.
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If aline AE be cut in C and B, so that AB : BC :: AE : CE, and two semicircles BOE, BXE be described on
BE, and AO, CO be drawn to O in the circumference, and perpendiculars DH, DL, be drawn from the centre, DH :
DL :: AB: BC.

For AB:BC: AE:CE\ AB:AE:BC:CE\ (AE+AB)=(2AB+2BD)=2AD:AB: (CE+BC=)2
BD:BCand AD:AB::BD:BC\ (AD-AB=)BD:AB: (BD-BC=)CD:BC\ BD:CD: AB:BC.

Draw DT perpendicular to OB, then as it bisects the base it bisects the angle ODB and ODT = BDT, then in
the triangles OTP, DPL, OTP = DLP and OPT = DPL \ PDL = POT. But POT = BOA (6 F Cor.) and BOA =
SOH = PDL, and in the triangles SOH, STD, SHO = STD, and OSH = TSD\ SOH = SDT and SDT = PDL. But
ODT =BDT\ CDL = ODH and DHO =DLC\ HOD, CDL are equiangular, and HD : DL :: (DO=) BD : CD,
butBD : CD:: AB:BC\ HD:DL :: AB:BC.

Cor. SineHOD : SineDOL :: AB : BC.

PROPOSITION 9—THEOREM.

If lines be drawn from the foci to any point in the oval, the sines of the angles
which they make with the perpendicular to the tangent are to one another as the
powers of the foci.

Sine DCE : sine ACE :: power of A : power of B.

For describe the circle CXT asin Prop. 7, so that DT : TA :: DX : AX, then SC
the tangent to the circle is a [97] tangent to the oval, and CE the radius is
perpendicular to it; then by Prop. 8 Corollary, sine DCE : sine ACE :: (DT : TA :)
power of A : power of B.
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Astheratio of the sines of incidence and refraction is invariable for the same medium, and as this ratio is as 2
to 3in glass; and asin the oval at Fig. 1 the powers of the foci are as 2 to 3; if the oval were made of glass, rays of
light from B would be refracted to A. If now a circle be described from A, the case will not be atered, for the rays
are perpendicular to the circle asin fig. 2.

The ellipse and hyperbola, figs. 3 and 3 [bis], cause parallel rays to converge, for (Prop. 3) they are ovals with
one of thefoci at an infinite distance.

Fig. 4 isacombination of 2 hyperbolas, and rays from A are refracted to B. [98]

II. AIELOTD AND APIOID.
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If apoint C move so that m CA ~ n CB = a constant quantity, it will describe a curve called a meloid when m
CA > n CB, and an apioid when n CB > m CA. The points A and B are called the foci.

PROPOSITION 1—PROBLEM.
To describe a Meloid, Fig. 1, or Apioid, Fig. 2.

Take arigid straight rod AD, centered at A. At D erect asmall cylinder upon the rod, and also another at B on
the paper. Then take a flexible and inextensible thread of such a length that m AD ~ n times the thread = constant
quantity; then wrap the thread round B and D and a movable cylinder C, so that there may be n plies between B
and C, and m plies between C and D; if now AD be turned round and the thread kept tight, the point C will
describe a meloid or apioid. [99]

For take any point C, mDC + n CB = thread, and m DC + m AC = m AD; therefore take away m DC, and n
CB ~mAC =thread ~ m AD = constant quantity. Asm> n, A is called the greater and B the less focus.
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Proposition 2 is the same as proposition 2 of the Oval.
PROPOSITION 3—THEOREM.

If acircle be described with afocus for a center, and the constant difference divided by the power of that focus
for a radius, the distance of any point in the curve from the other focus is to the distance from the circle as the
power of the central focusis to the power of the other. [100]

Let TLO, PXSbethecircles: at any point C,BC: CO::m:nand PC: CA ::m:n.

For m CA ~ n CB = constant difference, but m OA = constant difference\ mMCO=nCB and BC: CO: m:
n. QED.

And n BP = constant difference\ mCA=nCP and PC: CA :: m: n. Cor. 1.—If the constant difference = 0
the curve is a circle. Cor. 2.—If an oval be described with a thread = constant difference, with the same foci and
the same powers as the meloid, and any line be drawn from A, and CB, OB, VB be joined, the angle CBO = VBO.

ForBC:CO:m:nandBV :VO:m:n\ BC:CO:BV:VO\ BC:BV: CO:VOandCBO=VBO
(6.3).

PROPOSITION 4—THEOREM.

When the less focus is in the curve, an angle will be formed = that in the Oval
(Prop. 4).

For take an indefinitely small arc DB in the circle, CBD = DBE (3. Cor. 2), and
LBT =TBP\ CBL =EBP.

Or it may be proved as in the oval. If the greater focus A is at an infinite
distance the figure will appear thus.—

59 © copyright 1997 Sonnet Software, Inc., al rights reserved.



) /

PROPOSITION 5—THEOREM.

If the distance between the greater focus and the point where the axis cuts the meloid, be to the distance
between that point and the less [101] focus, in a greater proportion than the power of the greater focus to that of the
less, the curve is convex toward the greater focus at that point, but if the proportion is less, concave.

Lee AD:DB:p:q.

If AD : DB >m: n, CDE isconvex towards A; but if AD : DB <m: n, it is concave towards A. . . . . . Take C
and E near D, and CD = DE. Join CE, CE cuts the axisin O. Draw the circle CLE from B, and CPE from A. Also
draw HTK asin Prop. 3—

ThenBD :DT::m:n:BC:CH,butBC=BL,andCH=PT\ BD:DT: BL:PT\ BD:BL : DT:PT
\ BD:BL-BD:DT:PT -DT\ BD:DL::DT:DP\ BD:DT: DL:DP\ DL:DP:m:n.

AsE and C arevery near D, AD : BD :: AC: BC, but PE = LE and PCE : 2 right angles :: PE : circumference
of CPE, and LCE : 2 |- :: LE: circumference of CLE, but circ. CPE : circ. CLE:: AC:BC::AD:BD:p:qand
PE=LE\ PcE:2l- : gPE: qcirc. CPE, and LCE: 2l p PE: (pcirc. CLE or) g circ. CPE\ PCE: LCE
mqPE:pPE:q:p\ PCO:LCO:q:pandPO:OL ::qg:p;andifp:q>m:n, OL:OP>DL :DP,andD is
nearer to A than the line COE, and CDE is convex toward A; but if p: g < m: n, D is on the opposite side. and it
is concave.

60 © copyright 1997 Sonnet Software, Inc., al rights reserved.



PROPOSITION 6—PROBLEM.

To draw atangent to ameloid or apioid from a focus without:—

Take m for the power of the greater focus, and n for that of the less, and find the angle ADC (Prop. 5 of the
Oval) upon AB describe a [102] segment ACCCB containing an equal angle. Join BC and produce to H, BH is a

tangent, for suppose H to be the end of the rod, and take any point O, n CH + m CA <n OH + n OA, therefore O is
without the curve.

CPisan apioid, CT isacircle, and CL isameloid, with A and B asfoci.

PROPOSITION 7—PROBLEM.

To draw atangent to an apioid from any point in the same, the foci and the ratio being given.

FigrE Mol

\—,; :

o] ;

Y
M

It isrequired to draw atangent to the apioid at the point C. Join BC, and draw acircle asin Prop. 3. Join AD,
and produce it. Make AP : PD :: n: m. Join CP, and draw CK at right angles to PC. Describe a circle through P, C,
K, and it was proved in Prop. 7 of the Oval that if any point O be taken and DO, AO joined, DO : AO:: m: n.
Suppose O to be both in the circle and in the apioid, join BO, then LO: AO::m: n,but DO: AO: m:n\ LO=

apioid.

DO, but LO < DO\ the circle is without the apioid; therefore atangent C T to the circle at C is atangent to the
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AXIOM 1.
It is possible for a circle to be described touching any given curve internaly.
PROPOSITION 8.

To draw atangent to ameloid at any point C.

Case 1.—L et the curve be concave towards B. Describe the circle POCK asin Prop. 7: it will be wholly within
the meloid. At C draw atangent to the circle: it is also a tangent to the meloid. For [103] let RN be the tangent to
the meloid, it must cut the circle (3.16), and therefore cuts the meloid.

Fig. 9, Meloid.

Case 2—When the curve is convex towards B, draw a circle V as before. Draw CT atangent to the circle; it is
also atangent to the meloid. For suppose a circle S drawn touching the curve internally, it must touch V and aso
CT, and any other linewould cut S. QED.

Scholium (see Figs. 8 and 9).—Let M be the point. Join AM, BM, cut off ME, so that AM : ME :: power of B :
power of A. Join AE, bisect AME by MH, make XH perpendicular, make XMH = XHM, XM is a tangent.
PROPOSITION 9—THEOREM.

If lines be drawn from the foci to any point in ameloid or apioid, the sines of the angles which they make with
the perpendicular to the tangent are to one another as the powers of [104]

62 © copyright 1997 Sonnet Software, Inc., al rights reserved.



104 JAMES CLERK MAXWELL. [CHAP. 1V.

A fper Sox #7287 .
Por CY s lhe frrfeveleccdon Gtlie. Leregen ;W@Myawzgpy
Sive ACY. Fine BCY 'YAPIFD)S mein

¢

‘ I L . JZZ@ W
?@:i%e%% B,CPDioa aneloid
e AB comvngrg W 21940

7 Fioll LLDv ::;Wm Z:,Y/BB

PRLKus &l of Lo, " 5504 14
3hmger ref G firu Aoy T

63 © copyright 1997 Sonnet Software, Inc., al rights reserved.



CHAPTER V

OPENING MANHOOD—1847 TO 1850—/ET. 16-19.

WHEN he entered the University of Edinburgh, James Clerk Maxwell till occasioned some
concern to the more conventional amongst his friends by the originality and simplicity of his ways.
His replies in ordinary conversation were indirect and enigmatical, often uttered with hesitation
and in a monotonous key.'® While extremely neat in his person, he had a rooted objection to the
vanities of starch and gloves. He had a pious horror of destroying anything—even a scrap of
writing paper. He preferred travelling by the third class in railway journeys, saying he liked a hard
seat. When at table he often seemed abstracted from what was going on, being absorbed in
observing the effects of refracted light in the finger-glasses, or in trying some experiment with his
eyes seeing round a corner, making invisible stereoscopes, and the like. Miss Cay used to cal his
attention by crying, “Jamsie, you're in a prop.”'®® He never tasted wine; and he spoke to gentle
[106] and simple in exactly the same tone. On the other hand, his teachers—Forbes above all—
had formed the highest opinion*® of his intellectual originality and force; and a few experienced
observers, in watching his devotion to his father, began to have some inkling of his heroic
singleness of heart. To his college companions, whom he could now select a will, his quaint
humour was an endless delight. His chief associates, after | went to the University of Glasgow,
were my brother, Robert Campbell (still at the Academy), P. G. Tait, and Allan Stewart.** Tait
went to Peterhouse, Cambridge, in 1848, after one session of the University of Edinburgh;
Stewart to the same College in 1849; Maxwell did not go up until 1850.

These three years—November 1847 to October 1850—were impartially divided between
Edinburgh and Glenlair. He was working under but dlight pressure, and his originaity had the
freest play. His studies were multifarious, but the subjects on which his thoughts were most
concentrated during these years were—1. Polarised light, the stereoscope, etc.; 2. Galvanism; 3.
Rolling curves; 4. Compression of solids. That he early felt the necessity of imposing a method on
himself will appear from the letters. His paper on Rolling Curves was read before the Edinburgh
Roya Society on February 19th, 1849, by Professor Kelland (for it was not thought proper for
[107] a boy in a round jacket to mount the rostrum there); that on the Equilibrium of Elastic
Solids in the spring of 1850.

With regard to his class studies, it appears that he attended Forbes for two sessions as a
regular student, and occasionally as an amateur student in his third year; Kelland for two sessions;
and Sir W. Hamilton for two. In his third session, while partidly attending Forbes, he was a
regular student in the Classes of Chemistry (Professor Gregory), Practical Chemistry (Mr. Kemp),
and Moral Philosophy (Professor Wilson).

Mr. Macfarlan of Lenzie, in the letter aready quoted, says—"He was in the Natura
Philosophy Class, Edinburgh University, the year before | was, and was spoken of by Forbes and
his fellow-students as a discoverer in Natural Philosophy, and a very origina worker in
Mathematics.”

198 This entirely disappeared afterwards, except when ironically assumed. It was accompanied with a certain huskiness of

voice, which was observed also in later years.

109« Prop.” here and elsewhere is an abbreviation for “mathematical proposition.”

10 Forbes's certificate at the end of the second year goes beyond the merely formal language of such documents—"His
proficiency gave evidence of an origina and penetrating mind.”

1 Allan Stewart, Esquire of Innerhadden, Perthshire, C.E. Aq. 9th Wrangler, 1853.
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All scientific theories had an interest for him. It was at some time during these years that in a
walk towards Arthur's Seat he discoursed to me of Owen's hypothesis of types of creation, not
only with complete command of Owen's terminology, but with far-reaching views of the questions
to which the theory led. On the same occasion he made some characteristic remarks on the
importance of cultivating the senses, adding that he regarded dulness in that respect as a bad sign
of any man.

The lectures in Mental Philosophy, which were a prominent element in the Scottish University
curriculum, interested him greatly; and from Sir William [108] Hamilton especialy he received an
impulse which never lost its effect. Though only sixteen when he entered the Logic Class, he
worked hard for it, as his letters show; and from the Class of Metaphysics, which he attended in
the following year, his mind gained many lasting impressions.*** His boundless curiosity was fed
by the Professor's inexhaustible learning; his geometrical imagination predisposed him to accept
the doctrine of “natura realism;” while his mystical tendency was soothed by the distinction
between Knowledge and Belief. The doctrine of a muscular sense gave promise of a rational
analysis of the active powers. However strange it may appear that a born mathematician should
have been thus influenced by the enemy of mathematics, the fact is indisputable that in his frequent
excursions into the region of speculative thought, the ideas received from Sir William Hamilton
were his habitual vantage-ground; the great difference being, that while Sir William remained for
the most part within the sphere of Abstract Logic, Maxwell ever sought to bring each “concept”
to the test of fact. Sir William in turn took a genia interest in his pupil, who was indeed the
nephew of an old friend—Sheriff Cay having at one time been a constant companion and firm ally
of Sir William's.*® This is perhaps the most striking example [109] of the effect produced by Sir
William Hamilton on powerful young minds,—an effect which, unless the best metaphysicians of
the subsequent age are mistaken, must have been out of al proportion to the independent value of
his philosophy.

It was impossible that young Maxwell should listen to speculations about the first principles of
things,—speculations, too, which, like all the Scottish philosophy, turned largely on the reality of
the external world,—without eagerly working out each problem for himself. Besides various
exercises done by him for the Logic Class, and, like al his youthful work, preserved by him with
pious care, there is one which seems to have attracted specia attention, and was found by
Professor Baynes, when he came to assist Sir William, in the Professor's private drawer. Thisis so
significant, and is so closely related to Maxwell's after studies, as to deserve insertion here.

ON THE PROPERTIES OF MATTER.

These properties are al relative to the three abstract entities connected with matter, namely, space, time, and
force.

1. Since matter must be in some part of space, and in one part only at a time, it possesses the property of
locality or position.

2. But matter has not only position but magnitude; this property is called extension.

3. And since it is not infinite it must have bounds, and therefore it must possess figure.

These three properties belong both to matter and to imaginary geometrical figures, and may be called the [110]
geometric properties of matter. The following properties do not necessarily belong to geometric figures.

Nz p dlight illustration of his devation to Sir William's teaching, and also of his powers of endurance, is afforded by the

following incident:—One day he sprained his ankle badly on the College staircase; but, instead of going home, he attended Sir
William Hamilton's class as usual, and sat through the hour as if nothing had happened.
113 30hn Lockhart had made a third as the comrade of both.

65 © copyright 1997 Sonnet Software, Inc., al rights reserved.



4. No part of space can contain at the same time more than one body, or no two bodies can coexist in the same
space; this property is called impenetrability. It was thought by some that the converse of this was true, and that
there was no part of space not filled with matter. If there be a vacuum, said they, that is empty space, it must be
either a substance or an accident.

If a substance it must be created or uncreated.

If created it may be destroyed, while matter remains as it was, and thus length, breadth and thickness would be
destroyed while the bodies remain at the same distance.

If uncreated, we are led into impiety.

If we say it is an accident, those who deny a vacuum challenge us to define it, and say that length, breadth and
thickness belong exclusively to matter.

This is not true, for they belong also to geometric figures, which are forms of thought and not of matter;
therefore the atomists maintain that empty space is an accident, and has not only a possible but a real existence,
and that there is more space empty than full. This has been well stated by Lucretius.

5. Since there is a vacuum, motion is possible; therefore we have afifth property of matter called mobility.

And the impossibility of a body changing its state of motion or rest without some externa force is called
inertia.

Of forces acting between two particles of matter there are several kinds.

The first kind is independent of the quality of the particles, and depends solely on their masses and their
mutual distance. Of this kind is the attraction of gravitation and that repulsion which exists between the particles
of matter which prevents any two from coming into contact.

The second kind depends on the quality of the particles; of this kind are the attractions of magnetism,
electricity, and [111] chemical affinity which are all convertible into one another and affect all bodies.

The third kind acts between the particles of the same body, and tends to keep them at a certain distance from
one another and in a certain configuration.

When this force is repulsive and inversely as the distance, the body is called gaseous.

When it does not follow this law there are two cases.

There may be aforce tending to preserve the figure of the body or not.

When this force vanishes the body isaliquid.

When it exists the body is solid.

If it issmall the body is soft; if great it is hard.

If it recoversitsfigureit is elastic; if not it isinelastic.

The forcesin this third division depend almost entirely on heat.

The properties of bodies relative to heat and light are—

Transmission, Reflection, and Destruction,
and in the case of light these may be different for the three kinds of light, so that the properties of colour are—
Quality, Purity, and Integrity; or
Hue, Tint, and Shade.

We come next to consider what properties of bodies may be perceived by the senses.

Now the only thing which can be directly perceived by the senses is Force, to which may be reduced heat,
light, electricity, sound, and al the things which can be perceived by any sense.

In the sense of sight we perceive at the same time two spheres covered with different colours and shades. The
pictures on these two spheres have a general resemblance, but are not exactly the same; and from a comparison of
the two spheres we learn, by a kind of intuitive geometry, the position of external objectsin three dimensions.

Thus, the object of the sense of sight is the impression made on the different parts of the retina by three kinds
of light. By this sense we obtain the greater part of our [112] practical knowledge of locality, extension, and figure
as properties of bodies, and we actually perceive colour and angular dimension.

And if we take time into account (as we must always do, for no sense is instantaneous), we perceive relative
angular motion.

By the sense of hearing we perceive the intensity, rapidity, and quality of the vibrations of the surrounding
medium.

By taste and smell we perceive the effects which liquids and aeriform bodies have on the nerves.

By touch we become acquainted with many conditions and qualities of bodies.
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1. The actual dimensions of solid bodies in three dimensions, as compared with the dimensions of our own
bodies.

2. The nature of the surface; its roughness or smoothness.

3. The state of the body with reference to heat.

To thisis to be referred the sensation of wetness and dryness, on account of the close contact which fluids have
with the skin.

By means of touch, combined with pressure and motion, we perceive—

1. Hardness and softness, comprehending elasticity, friability, tenacity, flexibility, rigidity, fluidity, etc.

2. Friction, vibration, weight, motion, and the like.

The sensations of hunger and thirst, fatigue, and many others, have no relation to the properties of bodies.

LUCRETIUS ON EMPTY SPACE.

Nec tamen undique corporea stipata tenentur
Omnia naturd, namque est in rebus Inane.

Quod tibi cogndsse in multis erit utile rebus

Nec sinet errantem dubitare et quaarere semper
De summéa rerum; et nostris diffidere dictis.
Quapropter locus est intactus Inane Vacansque
Quod si non esset, nulla ratione moveri [113]

Res possent; namque offlcium quod corporis extat
Officere atque obstare, id in omni tempore adesset
Omnibus. Haud igitur quicquam procedere posset,
Principium quoniam cedendi nulla daret res,

At nunc per maria ac terras sublimaque cadi
Multa modis multis variéa ratione movei
Cernimus ante oculos, quag si non esset |nane,
Non tam sollicito motu privata carerent
Quam genita omnind null& ratione fuissent,
Undique materies quoniam stipata quiesset.***

In connection with his logical studies it should be mentioned that Professor Bool€e's attempt,
made about this time, towards giving to logical forms a mathematical expression,”*> had naturally
strong attractions for Clerk Maxwell. [114]

The metaphysical writers who had received most of his attention before going to Cambridge
were Descartes and Leibnitz. He knew Hobbes well also, but chiefly on the ethical side.

When, in his address to Section A of the British Association at the Liverpool meeting in 1870,

114 329

Lucr. de Rer Nat., i. “-345. The following Hamiltonian notions will be found appearing from time to time in
Maxwell's correspondence and occasional writings.—

1. Opposition of Natural Realism to “Cosmothetic Idealism”:—

2. Unconscious Mental Modifications.—

3. Distinction between Knowledge and Belief in relation to the doctrine of Perception:—

4. The Infinite or Unconditioned.

The following passage is worth quoting here, although the experiment in question was probably well known to Maxwell
before he went to college—

“ ... The experiment which Sir W. Hamilton quotes from Mr. Mill, and which had been noticed before either of them by
Hartley.

“ It is known that the seven prismatic colours, combined in certain proportions, produce the white light of the solar ray.
Now, if the seven colours are painted on spaces bearing the same proportion to one another as in the solar spectrum, and the
coloured surface so produced is passed rapidly before the eyes, as by the turning of awheel, the whole is seen as white.”—Mill
On Hamilton (1st edition, 1865), p. 286.

13 Mr. George Boole's first logical treatise, “ The Mathematical Analysis of Logic, being an Essay towards a Calculus of
Deductive Reasoning,” was published in 1847 at Cambridge, by Macmillan, Barclay, and Macmillan.
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Maxwell spoke of the barren metaphysics of past ages, he knew the full force of his own words.
And he certainly felt that his psychologica studies had given him a distinct advantage in
conceiving rightly the functions of the eye.

His grasp of Mora Philosophy at the age of nineteen,—when he had been stimulated to
precise thought on the subject by listening to the vague harangues of Professor Wilson
(Christopher North),—appears in some of his letters, and reveals an aspect of his genius of which
too little is known; and one which his subsequent career did not allow him to carry to perfection.

In the third year of his course, as above mentioned, besides attending Professor Wilson's
lectures, he renewed his study of Chemistry under Professor Gregory, to whose laboratory he had
unlimited access, and also to some extent continued his attendance on Professor Forbes.

It cannot be said that this period was unfruitful; yet perhapsit is to be regretted that he did not
go to Cambridge at least one year earlier. His truly sociable spirit would have been less isolated,
he would have gained more command over his own genius, and his powers of expression would
have more harmoniously developed. The routine of Cambridge would have [115] been not only
more valuable but less irksome to him, and he would have entered sooner and more fully upon the
study of mankind, for which he had such large capacity, and opportunities hitherto so limited. He
suffered less from isolation than most human beings, and his spirit was deepening all the while; yet
the freedom of working by himself during the summer months had manifestly some drawbacks,
and the tone of his correspondence shows that he felt the disadvantages of solitude.

LETTERS, 1847 TO 1850—/ET. 16-18.

TO LEWIS CAMPBELL, Esqg.

27 Heriot Row,"'®
Tuesday [16th Novr. 1847].
In Kelland we find the value of expressions in numbers as fast as we can, the values of the letters being given;
light work. In Forbes we do Lever, which is all in Potter; no notes required, only read Pottery ware (light reading).
Logic needs long notes. On Monday, Wednesday, Friday, | read Newton's Fluxions in a sort of way, to know what |
am about in doing a prop. There is no time of reading a book better than when you need it, and when you are on

the point of finding it out yourself if you were able.

“Non usitata nec tenui ferar
Pinna biformi per liquida asquora
Piscis neque in ferris morabor
Longius’——but | will take to swimming with atwo formed oar with blades at right angles. . . .
Yours, J. C. M., No. 2.

TO THE SAME.

31 Heriot Row, Novr. 1847.

As you say sir | have no idle time. | look over [116] notes and such like till 9.35, then | go to Coall., and |
always go one way and cross streets at the same places; then at 10 comes Kelland. He is telling us about arithmetic
and how the common rules are the best. At 11 there is Forbes, who has now finished introduction and properties of
bodies, and is beginning Mechanics in earnest. Then at 12, if it isfine, | perambulate the Meadows; if not, | go to
the Library and do references. At 1 go to Logic. Sir W. reads the first ¥z of his lecture, and commits the rest to his
man, but reserves to himself the right of making remarks. To-day was examination day, and there was no lecture.
At 2 1 go home and receive interim aliment, and do the needful in the way of business. Then | extend notes, and
read text-books, which are Kelland's Algebra and Potter's Mechanics. The latter is very trigonometrical, but not
deep; and the Trig. is not needed. | intend to read afew Greek and Latin beside. What books are you doing ?. . . In

116 Above, p. 55.
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Logic we sit in seats |ettered according to name, and Sir W. takes and puts his hand into a jam pig*’ full of metal
letters (very classical), and pulls one out and examines the bench of the letter. The Logic lectures are far the most
solid and take most notes.

Before | left home | found out a prop for Tait (P. G.); but he will not do it. It is “to find the algebraical
equation to a curve which is to be placed with its axis vertical, and a heavy body is to be put on any part of the
curve, as on an inclined plane, and the horizontal component of the force, by which it is actuated, is to vary as the
n'" power of the perpendicular upon the axis.”

TO THE SAME.
Glenlair, 26th April 1848.

... On Saturday, the natural philosophers ran up Arthur's Seat with the barometer. The Professor set it up at
the top and let us pant at it till it ran down with drops. He did not set it straight, and made the hill grow fifty feet:
but we got it down again. [117]

We came here on Wednesday by Caledonian. | intend to open my classes next week after the businessis over. |
have been reading Xenophon's Memorabilia after breakfast; also a French collection book. Thisfrom 9 to 11. Then
a game of the Devil, of whom there is a duality and a quaternity of sticks, so that | can play either conjunctly or
severally. | can jump over him and bring him round without leaving go the sticks. | can also keep him up behind
me.

Then | go in again to science, of which | have only just got the books by the carrier. Hitherto | have done a
prop on the slate on polarised light. Of props | have done several.

1. Found the equation to a square.

2. The curve which Sir David Brewster sees when he squints at awall.

3. A property of the parabola.

4. The same of the Ellipse and Hyperbola....

| can polarise light now by reflection or refraction in 4 ways, and get beautiful but evanescent figures in plate
glass by heating its edge. | have not yet unannealed any glass....

| don't understand how you mug™® straight on. | suit any muggery to my temper that day. When | am deep |
read Xenophon's defence of Swk; when not | read Swk's witty dialogues. If | do not do this, | always find myself
reading Greek, that is, reading the words with all their contractions, as a Jew reads Hebrew. | get on very rapidly,
but know nothing about the meaning, and do not even know but that | am really translating.

Please to write about your Prizes at College, and about coming here to mug? Y ou must learn the D——1.

Tattiesis planting.—Y ours, etc.

TO THE SAME.
Glenlair, 5/6 July 1848.

I was much glad of your letter, and will be thankful for arepetition. | understand better about your not coming.
[118] | have regularly set up shop now above the wash-house at the gate, in a garret.**® | have an old door set on
two barrels, and two chairs, of which one is safe, and a skylight above, which will slide up and down.

On the door (or table), there is a lot of bowls, jugs, plates, jam pigs,*®® etc., containing water, salt, soda,
sulphuric acid, blue vitriol, plumbago ore; also broken glass, iron, and copper wire, copper and zinc plate, bees
wax, sealing wax, clay, rosin, charcoal, a lens, a Smee's Galvanic apparatus, and a countless variety of little
beetles, spiders, and wood lice, which fall into the different liquids and poison themselves. | intend to get up some
more galvanism in jam pigs; but | must first copper the interiors of the pigs, so | am experimenting on the best
methods of electrotyping. So | am making copper seals with the device of a beetle. First, | thought a beetle was a
good conductor, so | embedded one in wax (not at all cruel, because | slew him in boiling water in which he never
kicked), leaving his back out; but he would not do. Then | took a cast of him in sealing wax, and pressed wax into
the hollow, and black-leaded it with a brush; but neither would that do. So at last | took my fingers and rubbed it,

175 e Jar.

18 e Work.

1911 the “old house” (above, p. 26, 1, 4); now fitted up as a gun-room.
120 e Jars.
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which | find the best way to use the black lead. Then it coppered famously. | melt out the wax with the lens, that
being the cleanest way of getting a strong heat, so | do most things with it that need heat. To-day | astonished the
natives as follows. | took a crystal of blue vitriol and put the lens to it, and so drove off the water, leaving a white
powder. Then | did the same to some washing soda, and mixed the two white powders together; and made a small
native spit on them, which turned them green'®! by a mutual exchange, thus.—1. Sulphate of copper and carbonate
of soda. 2. Sulphate of soda and carbonate of copper (blue or green).

With regard to electro-magnetism you may tell Bob that |1 have not begun the machine he speaks of, being
occupied with better plans, one of which is rather down cast, however, [119] because the machine when tried went
a bit and stuck; and I did not find out the impediment till | had dreamt over it properly, which | consider the best
mode of resolving difficulties of a particular kind, which may be found out by thought, or especially by the laws of
association. Thus, you are going along the road with a key in your pocket. Y ou hear a clink behind you, but do not
look round, thinking it is nothing particular; when you get home the key is gone; so you dream it al over, and
though you have forgotten everything else, you remember the look of the place, but do not remember the locality
(that is, as thus, “Near a large thistle on the left side of the road’—nowhere in particular, but so that it can be
found). Next day comes a woman from the peats who has found the key in a corresponding place. This is not
“believing in dreams,” for the dream did not point out the place by the general locality, but by the lie of the ground.

Please to write and tell how Academy matters go, if they are coming to a head. | am reading Herodotus,
Euterpe, having taken the turn; that is to say, that sometimes | can do props, read diff. and Int. Calc., Poisson,
Hamilton's dissertations, etc. Off, then | take back to experiments, history of what you may call it, make up leeway
in the newspapers, read Herodotus, and draw the figures of the curves above. O deary, 11 P.M! Hoping to see you
before October. . . . | defer till to-morrow.

July 6. To-day | have set on to the coppering of the jam pig which | polished yesterday.

| have stuck in the wires better than ever, and it is going L

on at a great rate, being a rainy day, and the skylight shut
and a smell of Hydrogen gas. | have left it for an hour to
read Poisson, as | am pleased with him to-day. [120]
Sometimes | do not like him, because he pretends to give
information as to calculations of sorts, whereas he only tells
how it might be done if you were alowed an infinite time to do it in, as well as patience. Of course he never stoops
to give a particular example or even class of them. He tells lies about the way people make barometers, etc.

| bathe regularly every day when dry, and try aquatic experiments.

| first made a survey of the pool, and took soundings and marked rocky places well, as the water is so brown
that one cannot see one's knees (pure peat, not mud). People are cutting peats now. So | have found a way of
swimming round the pool without knocking knees. The lads'? are afraid of melting, except one. No one here
would touch water if they could help it, because there are two or three eels in the pool, whicle are thought near as
bad as adders.

| took down the clay gun and made a centrifugal pump of it; also tried experiments on sound under water,
which isvery distinct, and | can understand how fishes can be stunned by knocking a stone.

We sometimes get a rope, which | take hold of at one end, and Bob Fraser the other, standing on the rock; and
after aflood, when the water is up, thereis sufficient current to keep me up like akite without striking at all.

The thermometer ranged yesterday from 35° to 69°.

| have made regular figures of 14, 26, 32, 38, 62, and 102 sides of cardboard.

Latest intelligence—Electric Telegraph. Thisis going so as to make a compass spin very much. | must go to
seemy pig, asit isan hour and half since | l€ft it; so, sir, am your afft. friend,

JAMES CLERK MAXWELL.

TO THE SAME.
Glenlair, 22d Sept. 1848.
When | waken | do so either at 5.45 or 9.15, but | now prefer the early hour, as | take the most of my violent
exercise at that time, and thus am saddened down, so that | [121] can do as much still work afterwards as is
requisite, whereas if | was to sit still in the morning | would be yawning all day. So | get up and see what kind of

121 Thisis still remembered by “Lizzy,” Mrs. MacGowan.

122 See above. p. 93.
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day it is, and what field works are to be done; then | catch the pony and bring up the water barrel.*?® This barrel
used to be pulled by the men, but Pa caused the road to be gravelled, and so it became horse work to the men, so |
proposed the pony; but all the men except the pullers opposed the plan. So | and the children not working, brought
it up, and silenced vile insinuators. Then | take the dogs out, and then look round the garden for fruit and seeds,
and paddle about till breakfast time; after that take up Cicero and see if | can understand him. If so, | read till |
stick; if not, | set to Xen. or Herodt. Then I do props, chiefly on rolling curves, on which subject | have got a great
problem divided into Orders, Genera, Species, Varieties, etc.

One curve rolls on another, and with a particular point traces out a third curve on the plane of the first, then
the problem is—Order |. Given any two of these curves, to find the third.

Order 11. Given the equation of one and the identity of the other two, find their equation.

Order 111. Given all three curves the same, find them. In this last Order | have proved that the equi-angular
spiral possesses the property, and that no other curve does. Thisis the most reproductive curve of any. | think John
Bernoulli had it on his tombstone, with the motto Eadem mutata resurgo. There are a great many curious
properties of curves connected with rolling. Thus, for example,—

If the curve A when rolled on a straight line produces a curve C, and if the curve A when rolled up on itself
produces the curve B. then the curve B when rolled upon the curve C will produce a straight line.

Thus, let the involute of the circle be represented by A,

the spiral of Archimedes by B,

and the parabola by C,
then the proposition istrue. [122]
Thus the parabola rolled on a straight line traces a Catenary with its focus, an easy way to describe the Catenary.
Professor Wallace just missed it in a paper in the Royal Society.

After props come optics, and principally polarised light.

Do you remember our visit to Mr. Nicol? | have got plenty of unannealed glass of different shapes, for | find
window glass will do very well made up in bundles. | cut out triangles, squares, etc., with a diamond, about 8 or 9
of akind, and take them to the kitchen, and put them on a piece of iron in the fire one by one. When the bit is red
hot, | drop it into a plate of iron sparks to cool, and so on till al are done. | have got all figures up to nonagons,
triangles of all kinds, and irregular chips. | have made a pattern for a tesselated window of unannealed glass in the
proper colours, also a delineation of triangles at every principal inclination. We were at Castle-Douglas yesterday,
and got crystals of salt Peter, which | have been cutting up into plates to-day, in hopes to see rings. There are very

few crystals which are not hollow-hearted or filled up with irregular crystals. | have got a few cross cuts like (D
free of irregularities and long [wedge-shaped] cuts for polarising plates. One has to be very cautious in sawing, and
polishing them, for they are very brittle.

| have got a lucifer match box fitted up for polarising, thus. The rays suffer two reflections at the polarising
angle from glasses A and B. Without the lid it does for an analysing plate. In the lid there is set a plate of mica,
and so one observes the blue sky, and turns the box round till a particular colour appears, and then aline on the lid
of the box points to the sun wherever he is. Thus one can find out the time of day without the sun. [123] [Here
follow thirteen diagrams of patternsin triangles, squares, pentagons, and hexagons.] These are afew of the figures
one sees in unannealed glass.

Pray write soon and tell when, how, and where by, you intend to come, that you may neither on the other hand

123 gee above, p. 28, |. 6.
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fall upon us at unawares, nor on the one hand break and not come at all. | suppose when you come | will have to
give up al my things of my own devising, and take Poisson, for the time is short, and | am very nearly unprepared
in actual reading, though a great deal more able to read it.

| hope not to write any more letters till you come. | seal with an electrotype of the young of the ephemera. So,
sir, | was, etc.

TO THE SAME.
Bannavie, 6th July [1849].

This being a wet night, and | having exhausted my travelling props, set to to write to you about what | can
recollect of my past history. It is curious that though the remembrance of ploys remains longer than that of home
doings, it is not so easily imagined after a short interval.

By imagining is here meant bringing up an accurate image of thoughts, words, and works, and not a mere
geographical summary of voyages and travels.

But to the point. Perhaps you remember going with my Uncle John Cay (7th Class), to visit Mr. Nicol in
Inverleith Terrace. There we saw polarised light in abundance. | purposed going this session but was prevented.
WEell, sir, | received from the aforesaid Mr. Cay a “Nicol's prism,” which Nicol had made and sent him. It is made
of calc-spar, so arranged as to separate the ordinary from the extraordinary ray. So | adapted it to a camera lucida,
and made charts of the strainsin unannealed glass.

| have set up the machine for showing the rings in crystals, which | planned during your visit last year. It
answers very well. | also made some experiments on compressed jellies in illustration of my props on that subject
The principal one was this—The jelly is poured while hot [124] into the annular space contained between a paper
cylinder and a cork: then, when cold, the cork is twisted round, and the jelly exposed to polarised light, when a
transverse cross, X, not +, appears with rings as the inverse square of the radius, all which is fully verified. Hip!
etc. Q.E.D.

But to make an abrupt transcision,’* Forbes says, we set off to Glasgow on Monday 2d;
to Inverary on 3d; to Oban by Loch Awe on 4th; round Mull, by Staffa and lona, on (5th), and
here on 6th. To-morrow we intend to get to Inverness and rest there. On Monday perhaps? to
the land of Beulah, and afterwards back by Caledon. Canal to Crinan Canal, and so to Arran,
thence to Ardrossan, and then home. It is possible that you may get a more full account of all
these things (if agreeable), when | fall in with a pen that will spell; my present instrument
partakes of the nature of skates, and | can hardly steer it.

There is a beautiful base here for measuring the height, etc., of Ben Nevis. It is a straight and level road
through a moss for about a mile that leads from the inn right to the summit.

It is proposed to carry up stones and erect a cairn 3 feet high, and thus render it the highest mountain in
Scotland.

During the session Prof. Forbes gave as an exercise to describe a cycloid from top of Ben Nevis to Fort
William, and dlide trees down it. We took an observation of the slide, but found nothing to slide but snow.

| think a body deprived of friction would go to Fort William in a cycloid in 49:6 seconds, and in 81 on an
inclined plane. | believe | should have written the greater part of this letter to Allan Stewart, but | know not where
heis, so you get it, and may read it or no asyou like.

We will be at home between the 15th and 22d of this month, so you may write then, detailing your plans and
specifying whether you intend to come north at al between this and November, for we would be glad if either you
or Bab would disturb our solitude. [125]

TO THE SAME.
Glenlair, 19th October 1849.
Here is the way to dissolve any given historical event in a mythical solution, and then precipitate the seminal
ideas in their primitive form. It is from Theodore Parker, an American, and treats of the declaration of American
Independence. “The story of the Declaration of Independence is liable to many objections if we examine it a la
mode Strauss. The Congress was held at a mythical town, whose very name is suspicious,—Philadel phia, brotherly
love. The date is suspicious: it was the fourth day of the fourth month (reckoning from April, asit is probable that

124 See below, p. 138, |. 2. Forbes was extra-precise in articulation. Hence the spelling.
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the Heraclidae and Scandinavians, possible that the Americans, and certain that the Ebrews, did). Now 4 was a
sacred number among Americans. the President was chosen for 4 years, 4 departments of affairs, 4 political
powers, etc. The year also is suspicious. 1776 is but an ingeni[ous]? combination of the sacred number, thus—
444
4

1776

Still further, the declaration is metaphysical and presupposes an acquaintance with the transcendental function on
the part of the American people. Now the Kritik of Pure Reason was not yet published,” etc.

TO THE SAME.
October 1849.

Since last letter, | have made some pairs of diagrams representing solid figures and curves drawn in space; of
these pictures one is seen with each eye by means of mirrors, thus. . .

This is Wheatstone's Stereoscope, which Sir David Brewster has taken up of late with much violence at the
Brightish Association. (The violence consists in making two lenses out of one by breaking it). (See Report). Last
winter he exhibited at the Scottish Society of Arts Calotype [126] pictures of the statue of Ariadne and the beast
seen from two stations, which, when viewed properly, appeared very solid.

Since then | have been doing practical props on compression, and writing out
the same that there may be no mistake. The nicest cases are those of spheres and
cylinders. | have got an expression for the hardness of a cricket ball made of case
and stuffing. | have also the equations for a spherical cavity in an infinite solid, and P S
this prop: Given that the polarised colour of any part of a cylinder of unannealed /
glass is equal to the sguare of the distance from the centre (as determined by
observation), to find—1st, the state of strain at each point; 2d, the temperature of
each.

B

| have got an observation of the latitude just now with a saucer of treacle, but it
isvery windy. =
Pray excuse this wickedly perplexed letter as an effect of the paucity of our \
communications. If you would sharpen me a little it would be acceptable, but when
there is nobody to speak to one [loses] the gift of speech. . . .

/
TO THE SAME. ING, \)
31 Heriot Row, Edinburgh, N.B., /PN
Monday, Nov. 5, 1849. VRN
: )
| go to Gregory to Chemistry at 10, Morale Phil. at 12, and Pract. Chem. at 13, 3.2 W\
finishing at 14, unless perhaps | take an hour at Practical Mechanics at the School NN o=

of Arts. | do not go to Sir W. H. logic, seeing | was there before. [127] Langhorne  This is the likeness of a Skew ScREW
has got your Buchananic notes. Why do you think that | can endure nothing but
Mathematics and Logic, the only things | have plenty of? and why do you presuppose my acquaintance with your
preceptors, professors, tutor,** etc. ?. . .

| don't wonder at your failing to take interest in the exponential theorems, seeing | didlike it, although | know
the use and meaning of it. But | never would have, unless Kelland had explained it. . . .

In your next letter you may give an abstract of Aristotle's Rhet., for | do not attend Aytoun, and so | know not
what Rhet. is. | know Logic only by Reid's account of it. | will tell you about Wilson's Moral Philosophy, provided
always you want to know, and signify your desire.

TO THE SAME.
[Edin.] 14th March 1850.

125 At Oxford.
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As | am otherwise engaged, | take this opportunity of provoking you to write a letter or two. | have begun to
write Elastic Equilibrium, and | find that | must write you a letter in order at least, indeed,*® to serve on the one
hand as an excuse to myself for sticking up, and on the other hand as a duice for all the nonsense which | would
have written. | therefore propose to divide this letter as follows—My say naturally breaks up into—1. Education;
2. Notions; 3. Hearsay.

1. Education—Public.

10-11.—Gregory is on Alloys of Metals just now. Last Saturday | was examined, and asked how | would do if
the contents of a stomach were submitted to me to detect arsenic, and | had to go through the whole of the
preparatory processes of chopping up the tripes, boiling with potash, filtering, boiling withH CL and K O C L Os,
all which Kemp the Practical says are useless and detrimental processes, invented by chemists who want
something to do. 11-12.—Prof. Forbes is on Sound and Light day about as Bob well knows, and can tell you if he
chooses. He (R. C.) has written an essay [128] on Probabilities, with very grand props in it; everything original,
but no signs of reading, | guess. It was all written in a week. He has despaired of Optics.—12-1. Wilson, after
having fully explained his own opinions, has proceeded to those of other great men: Plato, Aristotle, Stoics,
Epicureans. He shows that Plato's proof of the immortality of the soul, from its immateriality, if it be a proof,
proves its pre-existence, the immortality of beasts and vegetables, and why not transmigration? (Do you remember
how Raphael tells Adam about meats and drinks in Paradise Lost?) (Greek lambics, if you please.) He quarrels
with Aristotle's doctrine of the Golden Mean—"a virtue is the mean between two vices,”—not properly
understanding the saying. He chooses to consider it as a pocket rule to find virtue, which it is not meant to be, but
an apophthegm or maxim, or dark saying, signifying that as a hill falls away on both sides of the top, so a virtue at
its maximum declines by excess or defect (not of virtue but) of some variable quantity at the disposal of the will.
Thus, let it be a virtue to give alms with your own money, then it is a greater virtue to pay one's debts to the full.
Now, a man has so much money: the more aims he gives up to a certain point, the more virtue. As soon as it
becomes impossible to pay debts, the virtue of solvency decreases faster than that of almsgiving increases, so that
the giving of money to the poor becomes a vice, so that the variable is the sum given away, by excess or defect of
which virtue diminishes, say |; so that Wilson garbles Aristotle—but | bamboozle myself. | say that some things
are virtues, others are virtuous or generally lead to virtue. Substitute goods for virtues, and it will be more general:
thus, Wisdom, Happiness, Virtue, are goods, and cannot be in excess, but Knowledge, Pleasure, and—what?
(please tell me, Is it Propriety, Obedience, or what is it?) lead to the other three, and are not so much goods as
tending to good; whereas particular knowledges, pleasures, and obediences may be in excess and lead to evils. |
postpone the rest of my observations to my Collection of the Metaphysical principles of Moral Philosophy founded
on [129] the three laws of Liberty, Equality, Fraternity, thus expressed :—

1. That which can be done is that which has been done; that is, that the possibility (with respect to the agent)
of an action (as simple) depends on the agent having had the sensation of having done it.**’

2. That which ought to be done is that which (under the given conditions) produces, implies, or tends to the
greatest amount of good (an excess or defect in the variables will lessen the good and make evil).

3. Moral actions can be judged of only by the principle of exchange; that is (1), our own actions must be
judged by the laws we have made for others; (2), others must be judged by putting ourselvesin their place.

22d March.

At Practical Mechanics | have been turning Devils of sorts. For private studies | have been reading Y oung's
Lectures, Willis's Principles of Mechanism, Moseley's Engineering and Mechcanics, Dixon on Heat, and Moigno's
Répertoire d'Optique. Thislast is avery complete analysis of al that has been done in the optical way from Fresnel
to the end of 1849, and there is another volume a-coming which will complete the work. There is in it besides
common optics all about the other things which accompany light, as heat, chemica action, photographic rays,
action on vegetables, etc.

My notions are rather few, as | do not entertain them just now. | have a notion for the torsion of wires and
rods, not to be made till the vacation; of experiments on the action of compression on glass, jelly, etc., numerically
done up; of papers for the Physico-Mathematical Society (which is to revive in earnest next session!); on the
relations of optical and mechanical constants, their desirableness, etc., and suspension-bridges, and catenaries, and

126 gee above, p. 82.
127 Maxwell often insisted on this in conversation, with especial reference to our command of the muscles depending on
experience of the muscular sense.
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elastic curves. Alex. Campbell, Agnew, and | are appointed to read up the subject [130] of periodical shooting
stars, and to prepare a list of the phenomena to be observed on the 9th August and 13th November. The Society's
barometer is to be taken up Arthur's Seat at the end of the session, when Forbes goes up, and All students are
invited to attend, so that the existence of the Society may be recognised.

| have notions of reading, the whole of Corpus Juris and Pandects in no time at all; but these are getting
somewhat dim, as the Cambridge scheme has been howked up from its repose in the regions of abortions, and is as
far forward as an inspection of the Cambridge Calendar and a communication with Cantabs.

Mr. Bob is choosing his college. | rejected for him all but Peter's, Caius, or Trinity Hall, the last being, though
legal, not in favour, or lazy, or something. Caius is populous, and is society to itself. Peter's is select, and knows
the University. Please give me some notions on these things, both for Bob and me. | postpone my answer to you
about the Gorham business till another time, when also | shall have read Waterland on Regenration, which is with
Mrs. Morrieson, and some Pusey books | know. In the meantime | admire the Judgement as a composition of great
art and ingenuity.

What cross influences had delayed his entrance at Cambridge may be guessed at, but cannot
be clearly known. Mr. Clerk Maxwell was always slow in making up his mind, and the habit of
inertia had grown upon him. There had been a lingering expectation, to which James alludes in
the preceding letter, that he would follow his father's profession, and become a member of the
Scottish Bar. And although he himself felt, as he told me at the time, that it was “another kind of
laws’ he was called upon to study, the practical result of this conviction was dow in asserting
[131] itself. The fact that in going to Cambridge he decided against the professon which his
friends had destined for him made the step a more serious one than it might have otherwise been.
The close and constant intercourse between father and son made the parting more difficult.
James's delicate heath'?® would count heavily amongst the reasons contra, and certain floating
prejudices about the “dangers of the English universities,” Puseyism, infidelity, etc., had then
consderable hold, especidly on the Presbyterian mind. James himself was patient, and had
hitherto decided nothing for himself. Only when Tait and Allan Stewart were dready at
Cambridge, my brother Robert destined for it, and myself at Oxford, his own voice was added to
those which had long been urging the claims of Cambridge,** and then they prevailed. There had
been searchings of heart on the subject as early as April 1849, when the following entries occur in
the Diary:— [132]

T. 17.— Called on Hugh Blackburn to talk about Cambridge.
W. 18.—Called on Capt. Wemyss to talk of Cambridge, and Prof. Forbes called on me and had a talk on
James's studies, etc.

The only other document at my command which bears upon the point is ajournal kept by my
mother, then Mrs. Morrieson, in which she occasionally noted matters relating to her sons friends.
She was herself at this time (1850) making inquiries about Cambridge for my brother Robert. The
following entries may be quoted:—

128 On this subject the following entry from Mrs. Morrieson's Diary is of some interest:—"5th Decr. 1846.—L. and R.

dined with Miss Cay. James Maxwell has been under her care during his father's absence and has been suffering very much
from toothache and earache, in consequence of cutting his eye-teeth—an extraordinary thing at 15.” To which may be added the
following from his father's Diary:—"* 1846, Sa., Dec. 12.—Jas. still affected by the tooth. . . . Took a short walk, and came back
by Mr. Nasmith (dentist), and went in, and on consultation, got the tooth drawn at once—it was nicely and quickly done, and
Jas. never winced.”

129 Amongst these may be specialy mentioned Mr. Hugh Blackburn and Dean Ramsay. Professor Forbes and Charles
Mackenzie were also interested in the question. Professor Blackburn, in particular, insisted that the mathematical discipline of
Cambridge would enable him to exercise his genius more effectively.
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1850. 1st April.—James Clerk Maxwell came in full of Forbess recommendation of Trinity College above all
others at Cambridge, and that Peterhouse was less expensive than Caius; that the latter is too full to admit of
rooms, and freshmen are obliged to lodge out.

28th October.—I had a kind letter from Mr. C. M., from Glenlair, after placing his son James at Peterhouse.
He has already distinguished himself at Edinburgh by papers on the compression of solids, and other scientific
subjects, read for him at the Royal Society. His manners are very peculiar; but having good sense, sterling worth,
and good honour, the intercourse with a College world will rub off his oddities. | doubt not of his becoming a
distinguished man.

January 1851.—James Clerk Maxwell often comes in. He is full of genius. He went to Cambridge with Robert
in October, R.to Caius, James to Peterhouse; but he is “migrating” to Trinity, and | have no doubt he will be a
distinguished Philosopher some day.

In concluding the account of this period, | again beg leave to quote from Professor Tait's
excellent paper:— [133]

The winter of 1847 found us together in the classes of Forbes and Kelland, where he highly distinguished
himself. With the former he was a particular favourite, being admitted to the free use of the class apparatus for
original experiments. He lingered here behind most of his former associates, having spent three years at the
University of Edinburgh, working, (without any assistance or supervision) with physical and chemical apparatus,
and devouring all sorts of scientific works in the library.** During this period he wrote two valuable papers, which
are published in our Transactions, on The Theory of Rolling Curves and on The Equilibrium of Elastic Solids.
Thus he brought to Cambridge, in the autumn of 1850, a mass of knowledge which was really immense for so
young aman, but in a state of disorder appalling to his methodical private tutor.*** Though that tutor was William
Hopkins, the pupil to a great extent took his own way, and it may safely be said that no high wrangler of recent
years ever entered the Senate-house more imperfectly [134] trained to produce “paying” work than did Clerk
Maxwell. But by sheer strength of intellect, though with the very minimum of knowledge how to use it to
advantage under the conditions of the Examination, he obtained the position of Second Wrangler, and was
bracketed equal with the Senior Wrangler in the higher ordeal of the Smith's Prizes. His name appears in the
Cambridge Calendar as Maxwell of Trinity, but he was originally entered at Peterhouse, and kept his first term
there, in that small but most ancient foundation which has of late furnished Scotland with the majority of the
professors of mathematics and natural philosophy, in her four universities.

To the books mentioned by Professor Tait in his footnote should be added Poisson's
Mechanics, which was taken out from the Advocates Library 6th March 1848, and carried off
into the country. A copy of Fourier's Theorie de la Chaleur was ordered through Maclachlan, 6th
April 1849, for 25s.

LETTERS, APRIL TO SEPTEMBER 1850.

130 « From the University Library lists for this period it appears that Maxwell perused at home Fourier's Theorie de la
Chaleur, Monge's Géometric Descriptive, Newton's Optics, Willis's Principles of Mechanism, Cauchy's Calcul Dtfférentiel,
Taylor's Scientific Memoirs, and many other works of a high order. Unfortunately no record is kept of books consulted in the
reading-room.”

131 On the other hand it should be mentioned (though the statements are not contradictory) that Hopkins used to say he had
never known Maxwell “make a mistake,” i.e. he never misapprehended the conditions of any problem. Of this fact, which was
communicated to me by my brother, | have since received the following confirmation from Mr. W. N. Lawson, of the Equity
Bar:—Mr. Lawson quotes from a diary kept by himself at the time—"July 15, 1853—He (Hopkins) was talking to me this
evening about Maxwell. He says he is unquestionably the most extraordinary man he has met with in the whole range of his
experience; he says it appears impossible for Maxwell to think incorrectly on physical subjects; that in his analysis, however,
he is far more deficient; he looks upon him as a great genius, with all its eccentricities, and prophesies that one day he will
shineasaliable in physical science, a prophecy in which all his fellow-students strenuously unite.”

76 © copyright 1997 Sonnet Software, Inc., al rights reserved.



TO LEWIS CAMPBELL, Esqg.
Glenlair, 26th April 1850.

As | ought to tell you of our departure from Edinburgh and arrival here, so | ought to tell you of many other
things besides. Of things pertaining to myself there are these:—The tutor of Peterhouse has booked me, and | am
booked for Peterhouse, but will need alittle more booking before | can write Algebra like a book.

| suppose | must go through Wrigley's problems and Paley's Evidences in the same sort of way, and be able to
translate when required Eurip. Iph. in Aulid. In the meantime | have my usual superfluity of plans.

1. Classics—Eurip. If. en Aul . for Cambridge. (I hope no Latin or Greek verses except for honours.) Greek
[135] Testament, Epistles, for my own behoof, and perhaps some of Cicero De Officiis or something else for Latin.

2. Mathematics—Wrigley's Problems, and Trig. for Cambridge; properties of the Ellipsoid and other solids for
practice with Spher. Trig. Nothing higher if | can help it.

3. Nat. Phil.—Simple mechanical problems to produce that knack of solving problems which Prof. Forbes has
taught me to despise. Common Optics at length; and for experimental philosophy, twisting and bending certain
glass and metal rods, making jellies, unannealed glass, and crystals, and dissecting eyes—and playing Devils.

4. Metaphysics—Kant's Kritik of Pure Reason in German, read with a determination to make it agree with Sir
W. Hamilton.

5. Mora Philosophy—Metaphysical principles of moral philosophy. Hobbes Leviathan, with his moral
philosophy, to be read as the only man who has decided opinions and avows them in a distinct way. To examine
the first part of the seventh chapter of Matthew in reference to the moral principles which it supposes, and compare
with other passages.

But | question if | shall be able to overtake all these things, although those of different kinds may well be used
as alternate studies.

| read in Edinburgh Wilson's Poems to see what he used to be like, and how much he had improved since then.
Did you finish Festus?*** | had only two days to read it, so that | skipped part of the long speech and a good deal of
thejollification, which | think the dullest part of the book.

The opening, makes one think that it is to be an imitation of the book of Job, but you soon see that you have to
do with a dreamy mortal without a profession, but vain withal, and a hero among women, a jolly companion of
some men, admired of students for talking of things which he knows not, nor can know, having a so-called
philosophy, an intuitive science, and an underived religion, and with all these not perfect, but needing more
expanded views of the [136] folly of strict virtue and outward decency, of the magnificence, nay, of the duty of
sinning, and of the identity of virtue and vice, and of all opposites. He takes for his friend one whom Wilson calls a
very poor devil, who has wonderful mechanical powers, but never attempts but once the supposed object of his visit
to earth, namely, temptation. He takes a more rational view of affairs than Festus in general, but is so extremely
refined from ordinary devils, that the only passage sufficiently characteristic for ordinary rapid readers to recognise
is the sermon to the crowd, as the speech in Hell is quite raw. He has not such an absolute and intuitive sense of
things as Festus, and does not change so much according, to his company. He seems a sincere, good-natured,
unselfish devil; while Festus is very changeable, solemn when alone, jolly when with the jolly, drunk with the
drunk, open with Lucifer, reserved in good company, amorous with all women, talkative and serious with all
angels and saints, stern towards the unfortunate, and in al his affections altogether selfish.

The book is said to have a plan, but no plot. The plan is an exposition of the state of a man's mind after having
gone through German metaphysics. It was one destitute of notions, and has now been convinced that all these
notions are one and the same. It is neither meat, nor drink, nor rank, nor money, nor any common thing he wants:
“he is sure it isn't,” and he is sore troubled for want of some great thing to do; and when L——r starts into
proximity heis the very being he wanted to speak to; “he knew who it would be,” and recognises him at once. An
opportunity is thus given for showing two ways of thinking about things, and therein lies the matter of the book.
This may be seen in L——r's sermon and Festus' prayer. To turn and get out of the confusion of this letter, pray let
me hear your opinion of the book. It may be considered thus.—

1. People read the book and wonder, why ?

It is not read for the sake of the story—that is plain; nor for the clearness with which certain principles are
developed, nor for the consistency of the book, nor for the [137] variety of the characters; there must therefore be
something overpoweringly attractive to hold you to the book. Some say he has fine thoughts, sufficient to set up

132 Fegtus, a Poem by Philip James Bailey, 1849.
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fifty poets; to which some may answer, Where are they? Read it in a spirit of cold criticism, and they vanish. There
is not one that is not either erroneous, absurd, German, common, or Daft. Where lies the beauty? In the reader's
mind. The author has evidently been thinking when he wrote it, and that not in words, but inwardly. The
benevolent reader is compelled to think too, and it is so great arelief to the reader to get out of wordiness that he
can put up with insanity, absurdity, profanity, and even inanity, if by so doing he can get into rapport with one
who is so transcendental, and yet so easy to follow, as the poet. When Galileo set his [lamp] aswinging by
breathing on it, his power lay in the relation between the interval of his breaths and the time of vibration; so in
Festus the mind that begins to perceive that his train of thoughts is that of the poem is readily made to follow on.
There are some passages where one breaks loose, especialy the rhyming description of the subpoanaing of the
planets, and the notion of the angel of the earth giving Festus a pair of bracelets, and the way in which F. improves
his mind by travel.

. . . Beauty is attributed to an object when the subject anticipates pleasure in it. A true pleasure is a
consciousness of the right action of the faculty or function or power. Happiness is the integral of pleasure, as
wisdom is of knowledge. . . . Don't take al this about Festus for truth, as | don't believe much of it, and I'll maybe
tell you a new story if you tell me one.

What of St. Peter, as compared with the Keys and with Bob?*®

FROM PROF. FORBES.

Edinburgh, 4th May 1850.
MY DEAR SIR—Professor Kelland, to whom your paper as referred by the Council R. S., reports favourably
upon [138] it, but complains of the great obscurity of severa parts, owing to the abrupt transitions and want of
distinction between what is assumed and what is proved in various passages, which he has marked in pencil, and
which | trust that you will use your utmost effort to make plain and intelligible. It is perfectly evident that it must
be useless to publish a paper for the use of scientific readers generally, the steps of which cannot, in many places,
be followed by so expert an algebraist as Prof. Kelland;—if, indeed, they be steps at all and not assumptions of
theorems from other writers who are not quoted. You will please to pay particular attention to clear up these
passages, and return the MS. by post to Professor Kelland, West Cottage, Wardie, Edinburgh, so that he may

receive it by Saturday the 11th, as | shall then have left town.—Believe me, yours sincerely,
JAMES D. FORBES.

TOL.CAMPBELL, Esqg.

[June ? 1850]
As there has been a long truce between us since | last got a letter from you, and as | do not intend to despatch
this herettill | receive Bob's answer with your address, | have no questions to answer, and any news would turn old
by keeping, so | intend briefly to state my country occupations (otherwise preparation for Cambridge, if you
please). | find that after breakfast is the best time for reading Greek and Latin, because if | read newspapers or any
of those things, then it is dissipation and ruin; and if | begin with props, experiments, or calculations, then | would
be continually returning on them. At first | had got pretty well accustomed to regular study with a Dictionary, and
did about 120 lines of Eurip. aday, namely, 40 revised, 40 for to-day, and 40 for to-morrow, with the looking up of
tomorrow's words. As | am blest with Dunbar's Lexicon, it is not very highly probable that | will find my word at
all; if I do, it is used in a different sense from Dunbar's (so much the better), and it has to be made out from the
context (either of the author or the Dictionary). So much for [139] regular study, which | have nearly forgot, for
when | had got to the end of the first chorus | began to think of the rods and wires that | had in a box. They have
entirely stopped Eurip., for | found that if 1 spent the best part of the day on him, and took reasonable exercise, |
could not much advance the making of the apparatus for tormenting these wires and rods. So the rods got the better
of the Lexicon. The observations on the rods are good for little till they are finished; they are of three kinds, and

are all distinguished for accuracy and agreement among themselves.

133 e. Is Robert Campbell going to Peterhouse or Caius?
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Thus—a rod bent by a weight at the middle takes the form of a curve, which is
calculated to be one of the fourth order. Let A C B be the rod bent by aweight at C.  ex C
Mirrors fastened to it at A and B make known the changes of the inclination of the
tangent to the rod there, and a lens at C projects an image of a copper scale of inches
and parts from A to B, where it is observed, and so the deflection of the rod at C
becomes known. Now the calculated value of the elasticity deduced from the
deflection differs from that deduced from the observations on the mirrors by about 1/140 of either, and as the
deflection at C was about ¥ inch, the difference of the observed and calculated deflections is about /280 of an
inch, which is near enough for home-made philosophical instruments to go.

Thus you see | would run on about rods and wires, and weights, angles, and inches, and copper and iron, and
silvered glass, and all sorts of practicalities. Where is now Eurip.?—Ay, where? On the top of the Lexicon, and
behind bundles of observations and calculations. When will he come out? for he was a good soul after al, and wise
(beg his pardon, wiser). For the rest | have been at Shakespeare and Cowper. | used to put Thomson and Cowper
together (why?), and Thomson first; now they are reversed and far asunder.

As | suppose any occupations are not very like yours, | pray you send me an account of what Oxford notions
you have got, either from Oxonians, books, or observation; and [140] as, if | was to question you, you could but
answer my questions, | leave you to question yourself and send me some of the answers.

The only regular College science that | have thought of lately is Moral Philosophy. Whether it is an Oxford
science | know not; but it must be, if not taught, at least interesting; so | purpose to fill up this letter with unuttered
thoughts (or cruder, which, as they are crammed into words, may appear like men new waked from sleep, who leap
in confusion into one another's breeches, hardly fit to be seen of decent men. Then think not my words mad if their
clothes fit them not, for they have not had an opportunity of trying them on before.

There are some Moral Philosophers whose opinions are remarkable for their general truth and good sense, but
not for their utility, fixity, or novelty.

They tell you that in al your actions you ought to be virtuous, that benevolence is a virtue, that lawful rulers
ought to be obeyed, that a man should give ear to his conscience.

Otherstell you of unalterable laws of right and wrong, of Eternal truth and the Everlasting fitnesses of things.
Others of the duty of following nature, of every virtue between two vices (Aristot.), and of the golden mean. That a
man should do what is best on the whole (1) for himself; (2) for other men only, and not himself; (3) for the whole
universe, including himself, and so on. Now | think that the answers to the following questions should be separate
parts of M. Ph.:—

1. What is man? Thisis the introduction, and is called statical or proper Metaphysics.

2. What are the laws of human action? Action being all that man does—thought, word, deed.

3. What are the motives of human actions?

4. What actions do men perform in preference to what others, and why?

5. What is the principle by which men judge some actions right, others wrong? [141]

6. What do particular men think of this principle? What are their doctrines?

7. What is the best criticism of right and wrong, or what (to us) is absolute right?

8. What are the best motives of human actions?

9. How are these motives to be implanted without violating the laws of human action?

10. What might, or rather what will, mankind become after this has been effected?

Moral Philosophy differs from Nat. Phil. in this, that the more new things we hear of in Nat. Phil. the better;
but in Mor. Phil. the old things are best, so that a common objection to Mor. Phil. is that everybody knows it all
before. If a man tells you that tyranny and anarchy are bad things, and that a just and lawful government is a good
thing; it sounds very fine, but only means that when men think the government bad from excess or defect they give
it the name of tyranny and anarchy. The ancient virtue of Tyrannicide was a man's determination to kill the king
whenever he displeased him. Thusiit is easy to call a dog a bad name to beat him for. But there are other parts of
Mor. Phil. in which these are differences of opinion, such as the nature of selfishness, self-love, appetites, desires,
and affections, disinterestedness (what aword for arush at!), which belong, to the first three questions, and so on. |
have told you something (p. 129) of three laws which | had been considering. In al parts of Mor. Phil. these three
laws seem to meet one, and in each system of Morals they take a different form. Now, that | might not deceive
myself in thinking that | was safe out of the hands of the philosophers who argue these matters, | have been
looking into the books of Moralists the most opposed to one another, to see what it is that makes them differ, and
wherein they agree. The three principles concerning, the nature of man are continually changing, their shape, so
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that it is not easy to catch them in their best shape. Nevertheless:

Lemma: Metaphysics—A man thinks, feels, and wills, and therefore Metaphysicians give him the three
faculties of cognition, feeling, and conation. [142]

Cognition iswhat is called Understanding, and is most thought of generally.

Feelings are pleasures, pains, appetites, desires, aversions, approval and disapproval, love, hate, and all
affections.

Conations are acts of will, whatever they be.

Now to move a man's will it is necessary to move his affections. (How? Wait!) For no convictions of the
understanding will do, for a man does what he likes to do, not what he believes to be best for himself or others. The
feelings can only be moved by notions coming through the understanding, for cognition is the only inlet of
thoughts. Therefore, although it can be proved that self-love leads to all goodness, or, in other words, that goodness
is happiness, and self loves happiness, yet it can also be proved that men are not able to act rightly from pure
self-love; so that though self-love is a very fine theoretical principle, yet no man can keep it awaysin view, or act
reasonably upon it. Now, most moralists take for granted that the end which men, good or bad, pursue is their own
happiness, and that happiness, false or true, is the motive of every action, and that it is the only right motive.
Others say that benevolence is the only virtue, and that any action not done expressly for the good of others is
entitled to no praise.

Most of the ancients, and Hobbes among the moderns, are of the first opinion. Hutcheson and Brown (I think)
are of the second, and call the first selfish Philosophers and the selfish school. A few consider benevolence to the
whole universe as the proper motive of every action, but they all (says Macintosh) confound men's motives with the
criterion of right and wrong, the reason why athing is right, and that which actually causes aman to do it. In every
book on Moral Philosophy some reference is made to that precept or maxim., which is declared to be the spirit of
the law and the prophets (see Matt. vii. 12), and the application of it is a good mark of the uppermost thoughts or
mode of thinking of the author.

Hobbes lays down as the first agreement of men to secure their safety, that a man should lay down so much
[143] of his natural liberty with respect to others, as he wishes that other men should to him. Hobbes having shown
that men, in what the poets and moralists call a state of nature (that is, of equality and liberty, and without
government), must be in a state of war, every man against every other, and therefore of danger to every man,
deduces the obligation of obeying, the powers that be from the necessity of Power to prevent universal war. Adam
Smith's theory of Moral Sentiments (which is the most systematic next to Hobbes) is that men desire others to
sympathise with them, and therefore do those things which may be sympathised with; that is, as Smith's opponents
say, men ought to be guided by the desire of esteem and sympathy. Not so. Smith does not leave us there, but |
suppose you have read him, as he is almost the only Scotch Mora Philosopher.

As it is Saturday night | will not write very much more. | was thinking to-day of the duties of [the] cognitive
faculty. It is universally admitted that duties are voluntary, and that the will governs understanding by giving or
withholding Attention. They say that Understanding ought to work by the rules of right reason. These rules are, or
ought to be, contained in Logic; but the actual science of Logic is conversant at present only with things either
certain, impossible, or entirely doubtful, none of which (fortunately) we have to reason on. Therefore the true Logic
for thisworld is the Calculus of Prababilities, which takes account of the magnitude of the probability (whichis, or
which ought to be in a reasonable man's mind). This branch of Math., which is generally thought to favour
gambling, dicing, and wagering, and therefore highly immoral, is the only “Mathematics for Practical Men,” aswe
ought to be. Now, as human knowledge comes by the senses in such a way that the existence of things external is
only inferred from the harmonious (not similar) testimony of the different senses, Understanding, acting by the
laws of right reason, will assign to different truths (or facts, or testimonies, or what shall | cal them) different
degrees of probability. Now, as the senses give new testimonies continually, and as no man ever detected in them
any real [144] inconsistency, it follows that the probability and credibility of their testimony is increasing day by
day, and the more man uses them the more he believes them. He believes them. What is believing? When the
probability (there is no better word found) in a man's mind of a certain proposition being true is greater than that of
its being false, he believes it with a proportion of faith corresponding to the probability, and this probability may be
increased or diminished by new facts. This is faith in general. When a man thinks he has enough of evidence for
some notion of his he sometimes refuses to listen to any additional evidence pro or con, saying, “It is a settled
guestion, probatis probata; it needs no evidence; it is certain.” This is knowledge as distinguished from faith. He
says, “l do not believe; | know.” “ If any man thinketh that he knoweth, he knoweth yet nothing as he ought to
know." This knowledge is a, shutting, of one's ears to all arguments, and is the same as “Implicit faith” in one of
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its meanings. “Childlike faith,” confounded with it, is not credulity, for children are not credulous, but find out
sooner than some think that many men are liars. | must now to bed, so good night; only please to write when you
get this, if convenient, and state the probability of your coming here. We perhaps will be in Edinburgh when the
Wise men are there. Now you are invited in a corner of aletter by

JAMES CLERK MAXWELL.

Glenlair, 16th September 1850.

Professor W. Thomson has asked me™" to make him some magne-crystallic preparations which | am now busy
with. Now, in some of these bismuth is required, which is not to be found either in Castle-Douglas or Dumfries. |
have, therefore, thought fit to request you, and do now request [145] you, during your transit through Edinburgh on
your way here, to go either to Mr. Kemp's establishment in Infirmary Street, beside the College, or to some other
dealer in metals, and there purchase and aobtain two ounces of metallic bismuth (called Regulus of Bismuth), either
powder or lumpish—all one. Thus you may perceive that the end of this letter is in two ounces of Regulus of
Bismuth, that is, the metal bismuth, which if you do bring it with you, will please me well. Not that | am turned
chemist. By no means; but common cook. My fingers are abominable with glue and chalk, gum and flour, wax and
rosin, pitch and tallow, black oxide of iron, red ditto and vinegar. By combining these ingredients, | strive to please
Prof. Thomson, who intends to submit them to Tyndall and Knoblauch, who, by means of them, are to discover the
secrets of nature, and the origin of the magne-crystallic forces.

Now, if by coming here you could turn me from a cook to a grammarian by an irresistible influence you would
do well; but if you remember the way | used to trandlate at the Academy, distorting the Latin of Livy to mean what
| had preconceived, you will understand that at first | had not only to find out what the author meant, but to
become convinced that it could not be what | thought it was.

John Wilson's lectures on Moral Philosophy do not improve on reconsideration; they become indistinct and are
resolved into the excellence of happiness, the acquiredness of conscience, and general good-humour, philanthropy
and fil agagia. Hereisan outline of Abstract Mor. Phil.:—

1. The principles of the growth of the mind (that is, the acquisition of opinions, propensities, and abilities).

2. The principles of government (the governor suits his actions to the laws of the thing governed).

3. The principle of sympathy (sauce for goose is sauce for gander).

Out of these heads may one make something?

Asit is bed-time, and | have to put the glue and oxide of iron into shape to-night, | must stop here, and remain
in hope of seeing you soon (say when).

134
S

3 This request had probably some connection with the meeting of the “wise men” in Edinburgh. Maxwell had been

present, and had spoken in Section A. Professor Swan remembers the surprise felt by all but Forbes at seeing the beardless
stripling rise to dispute some point in the colour theory with Sir David Brewster.
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CHAPTER VI.

UNDERGRADUATE LIFE AT CAMBRIDGE—OCTOBER 1850 TO JANUARY 1854—/ET. 19-22.

BEFORE placing his son at Cambridge Mr. Clerk Maxwell had, as was usua with him, consulted
various persons, including Professor James Forbes and Professor Kelland of Edinburgh,
Professors Thomson and Blackburn of Glasgow, and Charles Mackenzie, afterwards Bishop of
Natal, then a Lecturer of Caius College Cambridge.*** Forbes strongly advised Trinity, and offered
an introduction to Whewell; but after various reasons urged for Trinity, Calus, and Peterhouse,
the decision was in favour of Peterhouse.

Maxwell's first impression of college life, like that of some other clever freshmen, was not one
of unalloyed satisfaction. He was transplanted from the rural solitudes of Galloway into the midst
of a society which was of curious interest to him, but did not make him feel immediately at home.
He found himself amongst the freshmen spelling out Euclid again, and again “monotonously
parsing” a Greek play. He had brought with him his scraps of gelatins, gutta [147] percha, and
unannealed glass, his bits of magnetised steel, and other objects, which were apt to appear to the
uninitiated as “matter in the wrong place.” And this in the home of science! Nor were his
experiments facilitated by the casual “dropping-in” of the average undergraduate.

His boyish spirits and his social temper, together with the novelty of the scene, and a
deep-rooted presentiment of the possibilities of Cambridge, no doubt made even his first term a
happy one. But there was an undercurrent of restlessness and misgiving. And this made him lend a
readier ear to the advice which was pressed upon him from various quarters, that he should
migrate to Trinity.

The ground of this advice was ssimply that from the large proportion of high wranglers at
Peterhouse, and the smallness of the foundation, the chances of a fellowship there for a
mathematical man were less than at Trinity College. And this was the reason which, together with
his son's evident wish, most weighed with Mr. Clerk Maxwell. He was aso struck with the fact
that “Porter senior,” who about this time became Maxwell's private tutor, recommended the
change, although he himself belonged to Peterhouse. But the friend whose counsel in this whole
matter was most prized both by father and son was Charles Mackenzie, of whom one who was his
colleague at Caius has said that he was “the best of all men whom he had known.”

On Maxwell's own mind, it need hardly be said, the prospect of a fellowship had little or no
influence, [148] except in so far as he desired to please his father. His own prime motive was
undoubtedly the hope, in which he was not disappointed, that the larger College would afford him
ampler opportunities for self-improvement.

TO LEWIS CAMPBELL, Esqg.

S. Peter's College, 18th Oct. 1850.
You tell me to lay my account with being dull at first, and to condole with Raobert, whereas there is continual
merriment (stop it!), and Robert is not settled yet. Asfor secrets of nature, they are not for Freshmen even to think

of. Now for personal journal, with observations on the manners and customs, €tc. . . .
We spent the night at Peterborough, and saw the Cathedral in the morning. Very grand outside. West
end a fine subject for calotype seen right perpendicular, and the point P for a picture made by hand, fine

P weeping willows etc.

Proceeded to Ely with some Gloucester people we met in the Cathedral, and inspected Ely Cathedral like
regular Archbishops. Went up the steeple to see land like sea. Heard all the people talking of the enclosure of the

1% He was the younger brother of Mr. Mackenzie of Silverknowe, who had married Isabella Wedderburn.
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Wash to be called Victoria county, and to be worth 30s. per acre. Got to Cambridge, and called on Mr. Fuller™®,
after getting room for my father (as the Bull was full) in a lodgement, Got rooms in College, sitting and bed, six
paces from Chapel. and good light. Had Tait to tea. Next day breakfast with Tait and Steele (of Glasgow and
Ireland, and a future wrangler), and so on in detail.

M’Kenzie came up to-day. He took us to most of the colleges. Saw Newton and Bacon in Trin. Chapel. At
Hall there was a proclamation to this effect nearly:—Whereas (on the — day of —, 1850), application was made to
the Syndicate (or Senate or something), by Williams Cooke, for leave to erect his equestrian establishment: and
[149] whereas, the immoral nature of said establishment, it was unanimously resolved to refuse leave. And
whereas, notwithstanding said refusal, said W. C. did publicly notify his intention of putting up said estab.: Be it
known, etc., that it is resolved and enacted, that if any undergraduate or graduate in statu pupillari, or tutor, or
fellow, or master, etc., be caught at said establishment, he will be punished with expulsion, rustication,
Castigation, or such other punishment as the case may require.*’

So there is to be a quarrel between the Town and University about this, and also about whether they are to pay
poor rate, as the University is supposed to be extraparochial .

Prelim. exam. to-morrow at 9. Peter can't afford to pluck at it. C. H. Robertson has past his at Trin. He isin
Ling's lodgings. He wants to keep quiet and to read by himself, and have only old acquaintances.

TO A FRIEND SUFFERING FROM DEPRESSION.

Hope to write you more again; but to conclude and get to bed: You are always talking of your withering up,
awful change, etc. Now | have not a sermon on this subject by me, neither will | deliver an extempore one; but
though | do not pretend to have examined you in all the branches, yet | would take the liberty to say that with
respect to intellect, as the Laird of Dumbiedykes said, “It'll be growing when ye're sleeping,”—that is to say, what
you take for corruption and decay is only stratification.*®

The letters written to his father by Maxwell while an undergraduate a Cambridge have
unfortunately disappeared. But something of their tenor may be [150] gathered from Mr.
Maxwell's letters to his son. The following extracts are related to hisfirst term at college—

FROM HIS FATHER.
Glenlair, 22d October 1850.
Did Prof. Thomson catch you, and view your “dirt;”** and if so, what thought he thereof ?

Glenlair, 30th October 1850.

Who is the lecturer in the Greek play? Did | see him while at Cambridge? | am sorry to hear the Greek classis

a bad one, for you would have got more good of it if [it] had required you to work to maintain a good position in it;

but you should study your part well, for it is not comparative excellence, but absolute, that will be of use in
University competitions.

Glenlair, 8th Novr. 1850.
You say your lecturer in Greek is good, so | hope you profit accordingly, atho' your classfellows are not great
scholars. . . .
... It would be necessary to take care there are no mouse-holes. A very hungry Chapel mouse might come
through. There had been an entrance that way to the Chapel. 1t would be to the organ loft.
Have you called on Profs. Sedgwick at Trin., and Stokes at Pembroke? If not, you should do both. Stokes will
be most in your way if he takes you in hand at all. Sedgwick isalso agreat Donin hisline, and if you were entered
in Geology would be a most valuable acquaintance; and, besides, not going to him would be uncivil, both to him

136
137

Then Tutor of Peterhouse, now Professor Emeritus of Aberdeen.
Contrast with this the following, entry in the Diary:—" 1842, Feb. 19. Saturday.—Go with James to Cooke's Circus at 2
P.M. at York Hotel, Arena—being James's first time of seeing such entertainments.”

138 gee above, p. 113, note.

139« Jamsie's di rt,” the disrespectful name for the bits of unannealed glass, etc. etc., in the Coterie-Sprache
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and to the Alisons, after their having arranged the introduction. Provide yourself with cards.
It might be worth your while to stop at York to view it. [151]

Glenlair, 13th Novr. 1830.
I am glad you have communication with Stokes and Mackenzie.
Is al Cambridge up in arms against the Pope and Cardinal Wiseman? | cannot enter into all the fuss about it.
If there is any law to hinder people calling themselves Cardinals or Archbishops, let it be acted on; but if there is
no such law, let the assumption of empty titles. . . be laughed at.

Men of genius are often represented by themselves and others as owing little or nothing to
their education. This certainly was not true of Maxwell, whose receptivity was only less than his
originality. He laid a strong retentive grasp on al that was given to him, and set his own stamp on
it in return. Both what was good and what was defective in his early training had left a lasting
impress on him, and it was by no means an indifferent circumstance that, in the maturity of his
powers, he entered Trinity College, Cambridge, at an advanced period of the long mastership of
Whewell.

| well remember my surprise, not unmixed with needless pangs of boyish jealousy, on finding
in the following summer that Maxwell had al at once made a troop of friends. Their names were
always on his lips, and he loved by some vivid trait to indicate the character of each. His
acquaintance was multifarious, and he had many pithy anecdotes to relate of other than his own
particular associates.

He was at first in lodgings in King's Parade, where he “chummed” with an old Edinburgh
schoolfellow, [152] Charles Hope Robertson.* It appears that the college lectures in mathematics
were still felt to be rather elementary, but that he worked harder problems (some were of his own
invention) with Tait and with Porter of Peterhouse, who was still his private tutor. A certain
amount of classical reading was required of freshmen, and he still took his classics serioudly.
There is an dlusion to the Ajax in one of his letters, and he makes critical remarks upon
Demosthenes. There was also a lecture on Tacitus by a “deep, half-sentence lecturer.” Either now
or in the following year—at some time before the little-go examination of March 1852—he
trandated the choral odes of the Ajax into rhymed English verse,"* and made a rough caricature
of Ajax daughtering the oxen.

His chief outdoor amusements were walking, bathing, and sculling. He was upset in his
“funny” in May 1851—a trifling accident to so expert a swimmer. “But,” writes a contemporary
Cantab, “he richly deserved it. For he tried to take off his jersey after 'shipping' his oars. The
oscillations of the funny became rapidly more extensive, in spite of his violent efforts at
equilibrium” For winter recreation he ordered a pair of basket-sticks to be made at home.

He tried some odd experiments in the arrangement of his hours of work and deep. But his
father disapproved of such vagaries, and they were not continued long—although not entirely
abandoned even when he had rooms in college. The authority just quoted says, [153] “From 2 to
2.30 A.M. he took exercise by running along the upper corridor, down the stairs, along the lower
corridor, then up the stairs, and so on, until the inhabitants of the rooms along his track got up
and lay perdus behind their sporting-doors to have shots at him with boots, hair-brushes, etc., as

140
141

Now Rector of Smeeth, near Ashford, in Kent.
I did not know of this until the present year, 1881.
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he passed.”

Intellectua interests of al kinds surrounded him, and he soon began to lend new life to all.
There were aso in the Cambridge of this period religious influences of a remarkable kind. Apart
from the Simeonite tradition which still lingered there was a class of younger men, who, while
faithful to a pious evangelical upbringing, had open and inquiring minds. The names of Henry and
Frank Mackenzie of Trinity, the one senior to Maxwell, the other junior to him*? may be
mentioned in particular. To such men, and to many others, the preaching of Harvey Goodwin,
now Bishop of Carlide, but at that time chiefly known as a mathematical authority, was full of
interest.

Two events of some importance to the scientific world were the introduction of Foucault's
pendulum experiment for proving the rotation of the earth, and the Great Exhibition of 1851.

Maxwell saw the pendulum experiment in Mr. Thacker's (the tutor's) rooms at Trinity in April
or [154] May, and wrote an account of it to his father, which has been lost.

The “viewing” of the Crystal Palace, although athing to be done, was made less exciting than
it would otherwise have been by the constant habit of visiting all manufactures according to
opportunity. Maxwell disclaims al “fanaticism” on the subject, and his father writes that while a
fortnight would be required to see it properly, a great dealt of it must be already familiar to them
both.

In the October term he joined the “team” of Hopkins, the great private tutor, as a fifteenth
pupil.

He also became aregular attendant of Professor Stokes's lectures, and commenced his lifelong
friendship with one whose original investigations were so closely akin to some of his own.

Professor Stokess kindness was greatly valued even in those old days, and much more
afterwards. The young man's happinessin al ways at Trinity is manifested by the reappearance of
the poetic vein, about the time of the junior sophs examination, in the Lay of King Numa, dated
I3th December 1851.

To this sketch of his first year a college there must be appended one more reminiscence of
Glenlair. We met there in the autumn of that year, and remember that either then or in the
previous year, he put into my hands Carlyl€e's trandation of Goethe's Wilhelm Meister, remarking
that it was a book to be read with discretion.

In the autumn of 1850 the neighbouring estate of [155] Upper Corsock had been let to a
shooting-party,* one of whom remarked to me what a pity it was that young Mr. Clerk Maxwell
was “so little suited for a country life.” | clearly recollect hislook of exulting mirth when this was
repeated to him. His disinclination to field sports was certainly not due to any lack of activity, nor
even to his shortsightedness, which for other purposes was easily overcome, but ssmply to hislove
for animals. The mora of Wordsworth's Hart-Leap Well was not so much a principle as an
ingtinct with him.*** | remember his once speaking to me on the subject of vivisection. He did not
condemn its use, supposing the method could be shown to be fruitful, which at that time he
doubted, but—"Couldn't do it, you know,” he added, with a sensitive wistful look not easy to

192 1n 1852 H. M. had left Cambridge. F. M. went as a freshman to Trinity in October 1852. See a book named Early

Death not Premature, being a Memoir of Francis L. Mackenzie, late of Trinity College Cambridge. With Notices of Henry
Mackenzie, B.A. By the Rev. Charles Popham Miles, M.A., M.D., F.L.S,, Glasgow. Nisbet and Co. Fourth Edition. 1861.

3 Includi ng the present Earl Cairns.

4 His uncle, Sir G. Clerk, is said to have had the same peculiarity.
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forget. Thisisal | ever heard him say on the subject.

LETTERS, 1851.

TO LEWIS CAMPBELL, Esqg.
11th March 1851.
Lings, King's Parade, Cambridge.
... Have you read Soph. Ajax, or would you like to do it then?**®
| have been trying an experiment of sleeping after hall. Last Friday | went to bed from 5 to 9.30, and read very
hard from 10 to 2, and slept again from 2.30 to 7.
| intend some time to try for a week together sleeping from 5 to 1, and reading the rest of the morning. Thisis
practical scepticism with respect to early rising. [156]
An Oxford man is reported to have complained of the lateness of morning chapel; he could not sit up for it. |
will have the most of my reading over by that time. . . .
Demosthenes goes on. | begin to see what may be written in prose, and how ill it may be trandated.
Itisag afh paranonwn, so there is less declamation and more demonstration; but the arguments, small at
first, are added as they proceed, and never left behind, so by oft repetition they seem stronger than they are.
Last night | searched for difficult problems to puzzle Steele and Porter junior with. Here are some much more
mild, which we freshmen get. . . .
It is twelve o'clock, and | have to do Demosthenes tomorrow before breakfast. This implies Chapel, therefore
bed, therefore | shut up.

FROM HIS FATHER.
Glenlair, 6th March 1851.
Simpson rages at present in the Electro-biology. Dr. Alison is very wroth about it. He says he has known two
cases of nervous people whose minds were quite disordered by it. | hope it is not in fashion at Cambridge, and at
any rate that you do not meddle with it. If it does anything, it is more likely to be harm than good; and if harm

ensue, the evil might be irreparable, so let me hear that you have dismissed it; you have plenty better things in
hand where you are.**

Glenlair, 29th April 1861.
Explain the pendulum experiment to me. You used often to speak of the retardation of the Rotation of the
Earth by the friction of the tides.

What is the Phosphate of Lime theory of mental progress? [157]

Glenlair, 18th May 1851.
Do you like the Trig. lectures A?"* Tacitus is not new to you. His style must be congenia to a deep,
half-sentence lecturer.
Were you carrying your watch when you were upset in your funny? and if so, how did it agree with the
douking ?'*®
| shall be glad to hear about the Pendulum. Who is Thacker, who asked you to his roomsto seeit?

TO LEWIS CAMPBELL, ESQ.
Cambridge, 9th June 1851.
| find | owe you one letter this term. | intended to write three days ago, but | am now refreshed by classical
papers, and disburdened of half the subjects of examination.

145
146

Viz. at the time of my proposed visit to Cambridge.

In the preceding Christmas vacation | was at a private “séance” in Edinburgh, where Maxwell—whether he shammed
or not who can tell>—was selected by the operator (a man named Douglas, | think), who vainly tried to make him seem to
forget his name.

147 Mr. Matheson's lecture on trigonometry.
148 e. Anglicé, “How did the dip agree with it?"
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On Friday we had Euclid, on Saturday Greek,—cram on both subjects; to-day Ajax and Tacitus translations. |
did no composition, but did various readings, strongly preferring certain of them for obvious reasons.

| find that 4 hours Euclid is worse than 2 3-hour papers of cram, though | sent up much more cram than
Euclid. This of itself shows that disburdening cram is not like grinding, out Mathematics. M—— in the Plato
cram, writing a comparison of Cynics and Platonists, said that Platonism was a real live thing, but Cynicism was
deepy, and that even in its greatest ornament, Diogenes, the view of the universe was contracted to a front look-out
from a wash-tub, and the summum bonum reduced to sunning one's self with eyes shut and buttons open. This was
to let off his jaw on first setting down, but he let it in among his papers, and could not get it out again.

Excuse my sguare sentences. | have spent my curves on Tacitus, and | must now proceed to Trig. Write—Yrs.

TO THE SAME.

8 King's Parade, 9th Nov. 1851.
| began aletter last week, but stopped short for [158] want of matter. | will not send you the abortion. Facts are
very scarce here. There are little stories of great men for minute philosophers. Sound intelligence from Newmarket
for those that put their trust in horses, and Calendristic lore for the votaries of the Senate-house. Man requires
more. He finds x and y innutritious, Greek and Latin indigestible, and undergrads. nauseous. He starves while
being crammed. He wants man's meat, not college pudding. Is truth nowhere but in Mathematics? Is Beauty
developed only in men's elegant words, or Right in Whewell's Morality? Must Nature as well as Revelation be
examined through canonical spectacles by the dark-lantern of Tradition, and measured out by the learned to the
unlearned, al second-hand. I might go on thus. Now do not rashly say that | am disgusted with Cambridge and
meditating a retreat. On the contrary, | am so engrossed with shoppy things that | have no time to write to you. |
am also persuaded that the study of x and y is to men an essential preparation for the intelligent study of the
material universe. That the idea of Beauty is propagated by communication, and that in order thereto human
language must be studied, and that Whewell's Morality is worth reading? if only to see that there may be such a

thing as a system of Ethics.

That few will grind up these subjects without the help of rules, the awe of authority, and a continued
abstinence from unripe realities, etc.

| believe, with the Westminster Divines and their predecessors ad Infinitum that “Man's chief end is to glorify
God and to enjoy him for ever.”

That for this end to every man has been given a progressively increasing power of communication with other
creatures. That with his powers his susceptibilities increase.

That happiness is indissolubly connected with the full exercise of these powers in their intended direction.
That Happiness and Misery must inevitably increase with increasing Power and Knowledge. That the translation
from the one course to the other is essentially miraculous, while [159] the progress is natural. But the subject is too
high. I will not, however, stop short, but proceed to Intellectual Pursuits.

It is natural to suppose that the soul, if not clothed with a body, and so put in relation with the creatures, would
run on in an unprogressive circle of barren meditation. In order to advance, the soul must converse with things
external to itself.

In every branch of knowledge the progress is proportional to the amount of facts on which to build, and
therefore to the facility of obtaining data. In the Mathematics this is easy. Do you want a quantity? Take x; there it
isl—got without trouble, and as good a quantity as one would wish to have. And so in other sciences,—the more
abstract the subject, the better it is known. Space, time, and force come first in certainty. These are the subjectsin
Mechanics.

Then the active powers, Light, Heat, Electricity, etc.=Physics.

Then the differences and relations of Matter=Chemistry, and so on.

Here the order of advancement is just that of abstractedness and inapplicability to the actual. What poor blind
things we Maths. think ourselves! But see the Chemistsl Chemistry is a pack of cards, which the labour of
hundreds is slowly arranging; and one or two tricks—faint imitations of Nature—have been played. Yet
Chemistry is far before all the Natural History sciences; all these before Medicine; Medicine before Metaphysics,
Law, and Ethics; and these | think before Pneumatology and Theology.

Now each of these makes up in interest what it wants in advancement.

There is no doubt that of all earthly creatures Man is the most important to us, yet we know less of him than
any other. His history is more interesting than natural history; but nat. history, though obscure, is much more
intelligible than man's history, which is a tale half told, and which, even when this world's course is run, and
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when, as some think, man may compare notes with other rational [160] beings, will still be a great mystery, of
which the beginning and the end are all that can be known to us while the intermediate parts are perpetually filled
up.

So now pray excuse me if | think that the more grovelling and materialistic sciences of matter are not to be
despised in comparison with the lofty studies of Minds and Spirits. Our own and our neighbours' minds are known
but very imperfectly, and no new facts will be found till we come in contact with some minds other than human to
elicit them by counterposition. But of this more anon.

FROM HIS FATHER.
Glenlair, 3d Novr. 1851.
How do you like and how do you profit by Hopkins' mode of driving? He should get one more pupil, and drive
16 in hand like Batty or Cook.

Glenlair, 18th Novr. 1851.
You seem to have great gaieties with College Parties with Scientific Dons. Do you take notes of Stokes
experiments on the bands of the Spectrum ? Will they be suitable for repetition in the garret of the old House?**°

The clearing away a bank of weeds was a dy trick of the Trinity 4-oar, and | think Peterhouse and Sidney
justified in protesting.*® What tribunal is there to settle such matters?

| copied from your letters plan and section and elevation of the Baskets for single stick, and committed the
same to the Davie.”

In the spring of 1852 he got rooms in college [161] (Letter G, Old Court, south Attics),
succeeding to his friend Blakiston, and passed his Little-go. In April of the same year he gained
his scholarship, and was now launched without further necessary distraction on the long pull of
preparation for the Tripos under Hopkins. But his energies were by no means absorbed in this
continuous “grind.” He contributed various papers to the Cambridge and Dublin Mathematical
Journal, did not confine himself to mathematics in the May examination, and in November,
besides writing the comic Vision of a University, of Pedantry, and of Philosophy, made elaborate
preparation for a College declamation, “the Scottish Covenanters’ being the subject
characteristically chosen by him.

In June he had paid a short visit to Oxford and made a trip to Lowestoft with P. G. Tait,
before settling at Cambridge (to read and bathe) for the vacation term.

Living in college and dining at the scholars table, he naturally became more intimate with the
other scholars, and he appears especially to have sought contact with classical men. To the names
of Cracroft, Whitt, and Blakiston, amongst his newer friends are now added in his correspondence
those of “Droop the ingenuous,” Gedge, Howard Elphinstone, Isaac Taylor, Maclennan,*** and
Vaughan Hawkins.

The idea of self-improvement in society had taken a firm hold of him, and he was conscious of
the difficulty of guiding himself amongst so many cross [162] influences. He knew that he was
involuntarily different with different men, and there are curious traces in his correspondence of the
struggle to make the highest use of socia circumstances. Those who saw him about this time after

149 See above, p. 118, |. 2.

150 According, to the “contemporary Cantab,” Peterhonse and Sidney really won the race, in spite of the remova of the
bank of weeds. The reason why Trinity got the cups was that the pistol of P. and S.'s umpire missed fire.

5 bavid M’Vinnie, see above, p. 39.

12 Thelate J. F. Maclennan, author of Primitive Marriage, etc.

88 © copyright 1997 Sonnet Software, Inc., al rights reserved.



an interval there struck by a marked change in his countenance, which, as compared with the
Edinburgh days, had very distinctly gained in manliness and gravity, and showed a certain
massiveness in its proportions which they had not previoudly noticed. His dark brown eye seemed
to have deepened, some parts of the iris being amost black. A dight contraction of the chest, and
a stature which, although above the average, was not tall enough to carry off the weight of his
brow, made him less handsome standing than sitting. But his presence had by this time fully
acquired the unspeakable charm for all who knew him which made him insensibly become the
centre of any circle, whether large or small, consisting of his friends or kindred. His hair and
incipient beard were raven black, with a crisp strength in each particular hair, that gave him more
the look of a Nazarite than of a nineteenth century youth. His dress was plain and neat, only
remarkable for the absence of everything adventitious (starch, loose collars, studs, etc.), and an
“aesthetic” taste might have perceived in its sober hues the effect of his marvellous eye for
harmony of colour.”* [163]

The impression he made on older persons with whom he was less intimate may be gathered
from the remarks of Dean Ramsay in a note to Miss Cay:—

| had great pleasure in seeing your nephew, young Clerk Maxwell. He is shrewd and cautious. He seems to like
Cambridge, and | doubt not will distinguish himself. Heis sparing in his words, but what he saysisto the point.

The following contribution from the Rev. Charles Hope Robertson, the Rector of Smeeth
(above, p. 152), throws light on more than one aspect of hislife at this period:—

| was at Trinity College, Cambridge, in the same years as Clerk Maxwell, and for some time had lodgings in
the same house. This, as well as knowing him before in Edinburgh, led to our frequently meeting.

He was of a very kindly disposition (under a blunt exterior), of which | can give an example. | had hurt my
eyes a good deal with experiments on light, while working up for a course of Professor Forbess lectures at
Edinburgh College, and for a good part of any undergraduate course was able to use them very little. He used to
find me sitting in my rooms with closed eyes, unable to prepare for next day's lectures, and often gave up an hour
of his recreation time, to read out to me some of the book-work | wanted to get over. This infirmity prevented my
reading, for more than a moderate degree in mathematical honours; but I should have been still worse off if he had
not thus been “eyes to the blind” for me.

He had an innate reverence for sacred things, which | do not think was ever much disturbed by the scepticism
[164] fashionable among shallow scientific men. As my main object in coming to Cambridge was to prepare for
holy orders, | had more interest in theological subjects than any others. He knew this, and would refer to me points
of difficulty for our mutual consideration till we next met. The result was useful to us both. On one occasion an
attack on the Mosaic history having perplexed him, he was glad of an idea that occurred to me, that the account of
God's driving out the heathen by “sending the hornet” before the Israelites, was not an idea likely to occur in a
book of human origin, where a leader would rather be apt to magnify than to diminish his own and his people's
prowess. This exactly suited the sceptical state of some friend he had been conversing with. On another occasion he
hit on a very beautiful mathematical illustration of St. Paul's closing view of his career, in 2 Tim. iv. 6-8; “ St. Paul
was looking backward, forward, and downwards—so the resultant was upwards.”

As an original experimenter he was most ingenious in contriving out of simple means apparatus for delicate
experiments. | have to this day some crystals for showing polarised light, which he gave me, cut and polished by
most simple rubbing, mounted with cardboard and sealing-wax.

His Essay on the Rings of Saturn,—showing how mechanical principles required that these bodies were not

13 He was the first who spoke to me (about 1865) of the principles of coloured glass, which have since become

fashionable; observing that it should be rich in sea-green, and not, “like the banners of the Assyrian, gleaming with purple and
gold.” In his critical studies of modern poets he used to note their fondness for particular colours—e.g., the uses of “white,”
“red,” “black,” “ruby,” “emerald,” “sapphire,” in Tennyson and Browning.
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solid, but formed by multitudes of small bodies revolving round Saturn, in bands of orbits,—has received abundant
confirmation from recent observation with large telescopes. His own simple experiments with corks and rings
suggested the idea.

But while so ingenious himself, he had great difficulty in imparting his ideas to others; consequently was not
so clear a lecturer or writer as might have been expected. It was probably this that prevented his being senior
wrangler of hisyear.

I may mention that though not joining in the ordinary games of young fellows, such as cricket and rowing, he
was very active; and | have seen him in bathing take a [165] running header from the bank, turning a complete
somersault before touching the water.™>*

If shortly described, he might be said to combine a grand intellect with childlike smplicity of trust. He was too
deep a thinker to be sceptical, but too well read not to feel for others difficulties. All his experiments led him to
greater reverence for the Great First Cause, heartily agreeing with Young's Night Thoughts, “An undevout
astronomer is mad.”

In the course of the winter he was elected a member of the Select Essay Club, the créme de la
créme of Cambridge intellects, familiarly known (because limited to the number twelve) as “the
Apostles.” His contributions to this famous association till remain,** and present a curious
reflection of the contemplative activities of his mind, which is far indeed from being engrossed
with mere mathematics, but is rather, in the language of Plato, “taking a survey of the universe of
things,” pasan pantwn f nsin er eunwnenh twn ontwn ekastou ol ou. Yet amidst this
speculative ardour, and even wildness, we trace the persistence of certain root-ideas, and are
often reminded of his intention (expressed with curious self-directed irony in 1850), “to read
Kant's Kritik with a determination to make it agree with Sir William Hamilton.”**®

His coming of age, June 13, 1852, had been celebrated with a few quiet words in his father's
[166] letter of June 12, graced with the unusual addition of a Scripture text—“1 trust you will be
as discreet when Magjor as you have been while Minor (Prov. x, 1**7).”

The six months from December 1852 to June 1853 were a time of great and varied mental
activity. When the Tripos work became most exacting, he seemed to have the most spare energy.
No part of the rich menta life of Trinity failled to touch and stimulate him—from the Moral
Philosophy of the Master, to undergraduate discourses upon whist and chess. When most
burdened with analytical book-work, he yearned the more deeply after comprehensive views of
Nature and Life, and found refreshment in metaphysical discussion, and occasionally in theological
controversy. Even the “occult” sciences, in the contemporary shapes of electro-biology and
table-turning, had their share of ironical attention.

His relations with the dons, “scientific’ and otherwise, whatever may have been their first
impression of him,**® were, for the most part, smooth, but a humorous passage of arms between
him and the Senior Dean was long remembered in Trinity. The lines to J. A. Frere, although
somewhat personal, are too well known to be omitted from his collected poems, and anything in
them which might give offense at the time is more than redeemed by the large humanity of the

154 professor Tait says, “He used to go up on the Pollard at the bathing-shed, throw himself flat on his face in the water,

dive and cross, then ascend the pollard on the other side, project himself flat on his back in the water. He said it stimulated the
circulation!”

155 see chap. viii.

1%p 135,

157« o wise son maketh aglad father.”

1%8 |t is said that on the first occasion of his reading in chapel after gaining his scholarship, his delivery of his first lesson
(from the Book of Job) in tones which, perhaps from nervousness, were unusally broad, upset the gravity of every one, from the
Master downwards.
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concluding [167] stanza. The following letter, addressed (but perhaps not sent) to the same
personage, throws an amusing light on the circumstances under which the parody of *“John
Anderson” was written.—

TO THE REV. JOHN ALEXANDER FRERE.
Trin. Call., 26th Feb. 1853.
DEAR SIR—Looking back on the past week | find | have kept only seven chapels. | have no excuse to offer.
The reason, however, of the deficiency is this. Unaware that a Saint's Day would occur in the course of the week |
parted with my surplice on Monday in order to have it washed. | was thus prevented from appearing in chapel on
the evenings of Wednesday and Thursday, as otherwise | would have done. | might even after this have completed
the requisite number; but, unfortunately, reading till a late hour on Friday night |1 found myself unable to attend
chapel on Saturday morning.
I can but hope that more forethought on my part may prevent the recurrence of such accidents.
| have also to acknowledge the receipt of a small paper from you relative to the observance of Sunday. | have
read it, and will keep it in mind.
Trusting that my past and future regularity may atone for my present negligence, | remain, yours sincerely,
J. C. MAXWELL.
Rev. J A. FRERE.

It was while staying up at Easter in the spring of 1853, and working “at high pressure,” that
his longing for the untrammelled and reverent investigation of Nature's secrets found rhythmical
expression in the most serious of his poems, the “Student's Evening Hymn,” in which religious
and philosophica aspirations are combined. Thus it was always with him; when most plunged in
the minute investigation either [168] of phenomena or of abstract ideas, he was eager to rebound
towards the contemplation of the whole of things, and that which gives unity to the whole. Y et no
mind could be more averse from “viewiness,” or more determined to bring every statement to the
test of fact.

The brief remainder of that Easter vacation was spent at Birmingham with his friend Johnson
Gedge, a scholar of Trinity, whose father was the headmaster of King Edward's School. The
exactions of Trinity and Hopkins had only left him a few days of holiday, and these were passed in
the manner already mentioned,™ in viewing the manufactures of Birmingham.

Mr. Clerk Maxwell's own delight in such things prevented him from realising how laborious a
programme he had suggested for the interval between two long spells of severe head-work. Yet in
the midst of it Maxwell seems to have found time to contribute an elaborate piece of humorous
correspondence to the King Edward's School Chronicle.

When working hardest he was never arecluse, nor was he ever more sociable than in his third
year at college. He seems to have had some difficulty even in avoiding supper parties, and one of
his mogt brilliant metaphysical jeux d'esprit purports to be a mode of escaping from them. To the
names already mentioned as amongst his intimate friends, those of Farrar’® and Butler'™ are now
added. Besides the [169] metaphysical discussions, there were Shakespeare readings, of which he
was an auditor sometimes, if not an actor in them.

Whilst speaking of these side-sparks from his anvil, it is right to keep in view the loya and
trustful spirit in which he did his regularly-appointed work. His words on this subject in one of the
letters to Miss Cay, which will be given presently, are well worthy of separate quotation here:—

159
160
161

Above, p. 7, note 1.
The Rev. F. W. Farrar, D.D., Canon of Westminster.
The Rev. H. Butler, D.D., Head-Master of Harrow.
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“Trin. Coll., 7th June 1853.

“If any one asks how | am getting on in Mathematics, say that | am busy arranging everything, so asto be able

to express all distinctly, so that examiners may be satisfied now, and pupils edified hereafter. It is pleasant work,
and very strengthening, but not nearly finished.”

As became his kindliness, he was still mindful of the freshmen. Amongst these, Alexander
Robertson, now Sheriff of Forfarshire, the brother of Charles, and Frank Mackenzie, were
Scotsmen and compatriots. Another junior with whom he became still more intimate was
“Freshman Tayler,”'** so called, though now a junior Soph., in contradistinction to Isaac Taylor.
Like Frank Mackenzie and others who have been mentioned, Freshman Tayler was of pious
evangelical antecedents. Maxwell's own thoughts at this time, as has been seen, were taking a
more decidedly religious colour, and this side also of his rich and deep nature received a fresh
impulse in this critica year.

He had been persuaded to spend the short interval between the summer and vacation terms
with the [170] Rev. C. B. Tayler, rector of Otley, in Suffolk, who had been touched with
Maxwell's kindness to his nephew. Here he found himself for the first time in the midst of alarge
and united English family, and in his half-speculative, half-emotional way, was contrasting what he
saw with the experience of an only son, when he was suddenly taken ill. The long continuous
strain of the past months had been too much for him, and indeed it appears that even in the early
spring he had been physically below par.’®® Theillness isdescribed by Mr. Tayler as a sort of brain
fever, and he was disabled by it for more then a month. The Taylers nursed him as they would
have nursed a son of their own, and Maxwell, in whom the smallest kindnesses awakened lasting
gratitude, was profoundly moved by this. He referred to it long afterwards as having given him a
new perception of the Love of God. One of his strongest convictions thenceforward was that
“Love abideth, though Knowledge vanish away.” And this came to him at the very height of the
intellectual struggle.** [171]

The father was also much affected by this kindness shown to his son. Mr. Tayler had said
nothing to make him anxious until the crisis of the illness was past. But when he knows al, there
is something more than eloquence in his brief, inarticul ate phrases of recognition:—

“With yours | have Mr. Tayler's letter. | do not write to him to-day. My only subject is thanks, and these are

162 The Rev. G. W. H. Tayler, now Vicar of Trinity Church, Carlisle.

163 See the letter of 2d February 1853, in which his father refers to Miss Cay's advice that he should take wine.

164 At the same time, it is not to be supposed that Maxwell was ever completely identified with any particular school of
religious opinion. He was too much “the heir of all the ages,” and, as he himself expressed it, “his faith was too deep to be in
bondage to any set of opinions.” Scottish Calvinism was the theological system which had most historical interest for him, and
most claim on his hereditary piety. He was learned in the writings of Owen and Jonathan Edwards. But that which his latest
pastor has called “his deep though simple faith,” was not enclosed in any system. Even his youthful training (which in the case
of one so loyal is not to be disregarded) was favourable to a comprehensive view of Christianity. Beginning with the Bible,
which he knew by heart from a child, Presbyterian and Episcopalian influence had been blended as we have aready seen.
Hence, when he went to Cambridge, there was nothing strange to him in the service of the English Church. His mind was
aways moving (elle planait, as the French would say), above and “beyond these voices,” yet they were not indifferent to him.

It isto be regretted that a letter on the Parties in the Church of England, written to his father in 1852, has not been found.
His genera approval of Hare's sermons, and his remarks on the Maurician controversy, indicate the direction which his
thoughts on this subject must have taken. His interest in sermons, good and bad, was like Macaulay's interest in novels, or
Charles Lamb'sin old plays. Y ears after this, on board a friend's yacht one Sunday, he gave a sort of impromptu exposition of a
chapter in the Book of Joshua, shouting up his remarks from below, which struck those who heard it as full of originality and
wisdom.
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not to be measured in words—the strongest | can use; so at present give my respects and highest regards.”

Though weakened by his illness, Maxwell was able to keep the vacation term, and profit by
Hopkins' continued training, before going home for a few weeks of thorough refreshment. In the
following term, with the Senate-House examination in immediate prospect, he was careful not to
read inordinately hard.

In the autumn of this year the controversy which had been called forth by Professor Maurice's
Theologica [172] Essays was brought to a crisis through his deprivation of his office by Principal
Jelf. Disputation on this theme was nowhere more rife than amongst the scholars of Trinity, and
Maxwell's remarks upon it will be read with interest even now. He was from the first strongly
attracted by Maurice's combination of intense Christian earnestness with universal sympathy, and
although he sometimes felt that the new teacher was apt to travesty the Popular Theology in
trying to delineate it, he had a deep respect for what was positive in his doctrine. He was till
more drawn to him when he came to know him personally,—no longer as a writer, but as a friend.
A mention of Thomas Erskine of Linlathen in Mr. Maxwell's letter of 16th December 1853, was
probably occasioned by some question raised in connection with Mr. Maurice.

The following letter, addressed to me by the Rev. G. W. H. Tayler, will be read with interest
in the light of the preceding narrative—

Holy Trinity Vicarage,
Carlisle, 4th March 1882.

MY DEAR SIR—Y ou have asked me to send you some account of James Maxwell, as | remember him during
the space of three years, 1852, 1853, and 1854. My first acquaintance with him was about February 1852. | was
soon attracted by the frankness of his manner and the singular charm of his quaint and original remarks in
conversation.

We undergraduates felt we had a very uncommon personage amongst us; but we did not then appreciate his
rare powers. We had of course heard of the reputation which he had at Edinburgh. [173]

But this acute mathematician, so addicted even then to original research, was among his friends simply the
most genial and amusing of companions, the propounder of many a strange theory, the composer of not a few
poetic jeux d'esprits.

Grave and hard-reading students shook their heads at his discursive talk and reading, and hinted that this kind
of pursuits would never pay in the long run in the Mathematical Tripos.

I have sometimes watched his countenance in the lecture-room. It was quite a study—there was the look of a
bright intellect, an entire concentration on the subject, and sometimes a slight smile on the fine expressive mouth,
as some point came out clearly before him, or some amusing, fancy flitted across his imagination. He used to
profess a dislike to reproducing speculations from books, or hearing opinions quoted taken bodily from books.

Yet he read a good deal in other lines of study than natural philosophy. Sir Thomas Brown's Religio Medici
was one of his favourite books. Any such author, who propounded his speculations in a quaint, origina manner
was sure to be a favourite with him.

But | particularly remember his attraction to Sir Thomas Brown during the long vacation, when he was laid up
with severeillness (a brain fever) in my dear uncle's house in June 1853. He came to stay at Otley, near Ipswich, of
which my uncle was the rector. For a few days he was tolerably well, then suddenly fell ill, probably through
overwork for his third year college examination. It was on his recovery from that illness that | seemed to know him
better than ever. It was then that my uncle's conversation seemed to make such a deep impression on his mind. He
had always been a regular attendant at the services of God's house, and a regular communicant in our College
Chapel. Also he had thought and read much on religious subjects. But at this time (as it appears from his own
account of the matter) his religious views were greatly deepened and strengthened. [174]

| must add that | spent some little time in the long vacation of 1854 with Maxwell at Glenlair. His father was
then living, and it was touching to witness the perfect affection and confidence which subsisted between father and
son: the joy and satisfaction and exulting pride which the father evidently felt in his son's success and well-earned
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fame; and, on the other hand, the tender, thoughtful care and watchfulness which James Maxwell manifested
towards his father.

Maxwell has indeed left a very bright memory and example. We, his contemporaries at college, have seen in
him high powers of mind and great capacity and original views, conjoined with deep humility before his God,
reverent submission to Hiswill, and hearty belief in the love and the atonement of that Divine Saviour who was his
Portion and Comforter in trouble and sickness, and his exceeding great reward.—I remain, my dear sir, yours very
truly,

G.W. H. TAYLER,
Vicar of Trinity Church, Carlisle.

Mr. Lawson of the Equity Bar, whose diary has preserved the remark quoted on p. 133, has
also furnished me with the following vivid account of his impressons of Maxwell as an
undergraduate.—

22 Old Sguare, Lincoln's Inn,

London, W. C., 6 th January 1882.

| wasin hisyear at Trinity, and knew him intimately, though our ways separated after | left Cambridge, and |

scarcely ever saw him, except once or twice when he was Professor at King's College, and later on only at very
long, intervals, on an occasional visit to the University.

There must be many of his quaint verses about, if one could lay hands on them, for Maxwell was constantly
producing something of the sort, and bringing it round to his friends, with a sly chuckle at the humor, which,
though his own, no one enjoyed more than himself.

| remember Maxwell coming to me one morning with a[175] copy of verses beginning—"Gin a body meet a
body Going through the air,” in which he had twisted the well-known song into a description of the laws of impact
of solid bodies.

There was aso a description which Maxwell wrote of some University ceremony, | forget what, in which
somebody “went before,” and somebody “followed after,” and “in the midst were the wranglers playing with the
symbols.”

These last words, however meant, were in fact a description of his own wonderful power. | remember one day
in lecture, our lecturer had filled the black board three times with the investigation of some hard problem in
Geometry of Three Dimensions, and was not at the end of it, when Maxwell came up with a question whether it
woultii&got come out geometrically, and showed how with a figure, and in a few lines, there was the solution at
once.

Maxwell was, | daresay you remember, very fond of atalk upon almost anything. He and | were pupils (at an
enormous distance apart) of Hopkins, and | well recollect how, when | had been working the night before and all
the morning at Hopkins's problems with little or no result, Maxwell would come in for a gossip, and talk on while |
was wishing him far away, till at last, about half an hour or so before our meeting at Hopkins's, he would say—
“Well, | must go to old Hop's problems;” and by the time we met there they were al done.

I remember Hopkins telling me, when speaking of Maxwell, either just before or just after his degree, “It is not
possible for that man to think incorrectly on physical subjects;” and Hopkins, as you know, had had perhaps more
experience of mathematical minds than any man of histime.

Of Maxwell's geniality and kindness of heart you will have had many instances. Every one who knew him
[176] at Trinity can recall some kindness or some act of his which has left an ineffaceable impression of his
goodness on the memory—for “good” Maxwell was, in the best sense of the word.

Mr. Lawson adds the following extract from his diary:—

Under date January 1, 1854 (Sunday evening), after saying | had been at tea at a friend's rooms, and naming

165 Compare Plato, Thod. 147, C D. A Cambridge friend who knew Maxwell at a later time, says of him, “One striking

characteristic was remarked by his contemporaries at Hopkins's lectures. Whenever the subject admitted of it he had recourse to
diagrams, though the rest might solve the question more easily by atrain of anaysis.”
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the men who were there, of whom Maxwell was one, there is this note:—

“Maxwell, as usual, showing himself acquainted with every subject upon which the conversation turned. |
never met a man like him. 1 do believe there is not a single subject on which he cannot talk, and talk well too,
displaying always the most curious and out-of-the-way information.”

The great contests of January came at last, with the result that Maxwell was Second
Wrangler, Routh of Peterhouse being the Senior, and that Routh and Maxwell were declared
equa as Smith's Prizemen.

A reminiscence of Professor T. S. Baynes which has reference to this time is interesting in
connection with other signs of something exceptional in Maxwell's physicsal state during the
previous year:—

He said that on entering the Senate-house for the first paper he felt his mind almost blank; but by and by his
mental vision became preternaturally clear. And, on going out again, he was dizzy and staggering, and was some
time in coming to himself.

LETTERS, 1852-53.

TO LEWIS CAMPBELL, Esqg.
8 Kings Parade, 10th Feb. 1852.
| was at Isaac Taylor's to-night. His father has come to [177] see him, a little, cold man, with a tremulous
voice, who talks about the weather as if he were upon oath, but who can lift up his testimony against any
unwarrantable statement. Taylor junr. and Maclennan were talking about associations of workmen, Christian
socialism, and so forth. T. junr. approved of the system where each workman has a share in the firm. M. liked one
master better than many.

T. senr. described the inducement to hard work among engineers at Manchester; the reward is not profit, but
situation.

There are advantages in subordination, besides good direction, for it supplies an end to each man, external to
himself. Activity requires Objectivity.—Do you ever read books written by women about women? | mean fictitious
tales, illustrating Moral Anatomy, by disclosing all thoughts, motives, and secret sins, as if the authoress were a
perjured confessor. There you find all the good thinking about themselves, and plotting self-improvement from a
sincere regard to their own interest, while the bad are most disinterestedly plotting against or for others, as the case
may be; but all are caged in and compelled to criticise one another till nothing is left, and you exclaim:—

“Madam! if | know your sex,
By the fashion of your bones.”

No wonder people get hypochondriac if their souls are made to go through manoauvres before a mirror. Objectivity
alone is favourable to the free circulation of the soul. But let the Object be real and not an Image of the Mind's own
creating, for ldolatry is Subjectivity with respect to gods. Let a man feel that he is wide awake—that he has
something to do, which he has authority, power, and will to do, and is doing; but let him not cherish a
consciousness of these things as if he had them at his command, but receive them thankfully and use them
strenuously, and exchange them freely for other objects. He has then a happiness which may be increased in
degree, but cannot be altered in kind. [178]

TO THE SAME.
8 King's Parade, 7th March 1852.
| have now nobody that | see too much of, though | have got several new acquaintances, and improved several
old ones. | find nothing gives one greater inertia than knowing a good many men at a time, who do not know each
other intimately. N.B.—Inertia, not = laziness, but mass; i.e. if one knows a man, he forms an idea of your
character, and treats you accordingly. If one knows a company of men, they are strong in union, and overawe the
individual. If one man only, we become mutual tyrants. If severa independently, every one plays the part of Dr.
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Watt's celebrated “Busy Bee,” and by mixing according to every possible combination hit out the best results. Now
you see | am theorising again and preaching as of old; but the fact is, | am always laying plans and preaching to
myself till | seek for some one to whom | may disgorge without fear of an immediate reply. Now, my great plan,
which was conceived of old, and quickens and kicks periodically, and is continually making itself more obtrusive,
is a plan of Search and Recovery, or Revision and Correction, or Inquisition and Execution, etc. The Rule of the
Plan is to let nothing be wilfully left unexamined. Nothing is to be holy ground consecrated to Stationary Title,
whether positive or negative. All fallow land is to be ploughed up, and a regular system of rotation followed. All
creatures as agents or as patients are to be pressed into the service, which is never to be willingly suspended till
nothing more remains to be done; i.e. till A.D.+ p. The part of the rule which respects self-improvement by means
of othersis—Never hide anything, be it weed or no, nor seem to wish it hidden. So shall all men passing by pluck
up the weeds and brandish them in your face, or at least display them for your inspection (especially if you make no
secret of your intention to do likewise). (I speak not here literally of the case of those who revise each other's faults
every night, and quarrel before the month is out, but you did not so misunderstand me.) Again | assert the Right of
[179] Trespass on any plot of Holy Ground which any man has set apart (as the rustics did their Gude-man's Rig)
to the power of Darkness. Such places must be exorcised and desecrated till they become fruitful herds. Again, if
the holder of such property refuse admission to the exorcist, he ipso facto admits that it is consecrated, and that he
fears the power of Darkness. It may be that no such darkness really broods over the place, and that the man has got
a habit of shutting his eyesin that field, which makes him think so.

Now | am convinced that no one but a Christian can actually purge his land of these holy spots. Any one may
profess that he has none, but something will sooner or later occur to every one to show him that part of his ground
is not open to the public. Intrusions on this are resented, and so its existence is demonstrated. Now, | do not say
that no Christians have enclosed places of this sort. Many have a great deal, and every one has some. No one can
be sure of all being open till al has been examined by competent persons, which is the work, as | said before, of
eternity. But there are extensive and important tracts in the territory of the Scoffer, the Pantheist, the Quietist,
Formalist, Dogmatist, Sensualist, and the rest, which are openly and solemnly Tabooed, as the Polynesians say,
and are not to be spoken of without sacrilege.

Christianity—that is, the religion of the Bible—is the only scheme or form of belief which disavows any
possessions on such atenure. Here alone al is free. You may fly to the ends of the world and find no God but the
Author of Salvation. Y ou may search the Scriptures and not find a text to stop you in your explorations.

You may read al History and be compelled to wonder but not to doubt.

Compare the God of Abraham, Isaac, and Jacob with the God of the Prophets and the God of the Apostles, and
however the Pantheist may contrast the God of Nature with the “Dark Hebrew God,” you will find them much liker
each other than either like his.

The Old Testament and the Mosaic Law and Judaism [180] are commonly supposed to be “Tabooed” by the
orthodox. Sceptics pretend to have read them, and have found certain witty objections and composed several
transcendental arguments against “Hebrew O' Clo',” which too many of the orthodox unread admit, and shut up the
subject as haunted. But a Candle is coming to drive out all Ghosts and Bugbears. Let us al follow the Light.

TOMISSCAY.
8 King's Parade, 23d March 1852.
| received yours (of the 18th | suppose) on Saturday, and began to muse on the difference of our modes of life:
your sickness—my health; your kind dealings with neighbours—our utter independence of each other; you visit
without seeing people—we see without visiting each other; you hear all about people's families and domestic
concerns—we do not, but we know exactly how everybody is up in his different subjects, and what are his favourite
pursuits for the time.

The Little-go is now going on, so | am taking my Easter vacation at this time. | do nothing but the papersin
the Senate-house, and then spend the day in walks and company, reading books of a pleasant but not too light kind,
lest | should be disgusted with recreation.

| find myself quite at grass, and am sure that in 10 days | will be reading again asif | had been rusticated for a
year.

| never did such a feat as get up at 5 in the morning. | get up at 6.30 for chapel in winter, and read in the
daytime, but | have now begun my summer practice of sleeping in the mornings and reading at night, save when |
get up on afine day to take awalk in the morning, which makes meidle al day, and is sometimes agreeable.
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I met old Isaac Taylor in his son's rooms some time ago. He began by speaking of the weather in a serious way,
and went on to his Manchester concerns,—effective motives to work, actual methods adopted, and so got into the
merits of socialism, joint-stock workmen's associations, [181] and so forth, appearing al the while to say nothing,
but quietly feed on the wisdom of the undergrads., as they enounced their opinions.

FROM HIS FATHER
Glenlair, 10th April 1852.
The Ordnance Surveyors are doing Contour Lines. The line 250 feet above sea-level passes just in front of the
Bees.l66

Glenlair, 25th April 1852.
| ... congratulate you on your scholarship. You write of entering on the duties—what are they? and what are
the Privileges and Profits?

Glenlair, 12th May 1852.
Is M'Millan the Publisher of the Cambridge and Dublin, whereof William Thomson is editor? Have you sent
him your prop. you were doing at Christmastime?
The gold-fever of Australian type prevailsin these parts.

Glenlair, 19th May 1852.
[Prop. about resistance of sides and bottom of a meal-ark.]
... The meal, which may be called afluid as much as aglacier.*®’
Query: Whether by putting bars beneath the bottom at points removed from the middle of the joist, the
pressure would be more advantageously distributed ?

Glenlair, 12th June 1852.
[Eve of James C. M.'s 21st birthday.]
| trust you will be as discreet when major as you have been while minor (Prov. x. 1).
Remember me to Tait. | am sorry | did not see him in Edinburgh to wish him joy of his honours. [182]

Glenlair, 29th June 1852.
Did you take to the Geology at al? | suppose that the cliffs at Lowestoft are Tertiary, with plenty of fossils.

Glenlair, 9th Nov. 1852.
Nativity of the Prince of Wales.

Received yours of St. Guy and William.

The Cambridge Commission as you report of it will not affect you in any way.

What sort of thing is “College Declamation”? You say you have chosen The Scottish Covenanters. Do you
take the part of Advocate or Apologist for them? or do you try the impartial historian? It would be difficult to give
the Scots Prelates their due without offending some of the Order. During the Persecutions both the civil and
ecclesiastical government of Scotland was getting ripe for the Revolution.

Glenlair, 11th Nowvr. 1852.
It has been said, Had there been two other Leightons instead of Sharp of St. Andrews and —— —— of
Galloway, Episcopacy would have been securely established.

Glenlair, 2d Feb. 1853.
Aunty Jane was saying—a glass of wine daily, port for preference.

Glenlair, 12th Feb. 1853.
... Mathematical Journal, to which you send Props. What props.? The one about the Pendulum?

186 |1y the garden at Glenlair.

167 see above, p. 80.
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TO LEWIS CAMPBELI, Esq.
Trin. Call., 20th Feb. 1853.

After Chapel | was at Litchfield's, where he, Farrar, Pomeroy, and Blakiston, discussed eternal punishment
from 8 to 12. Men fall into absurdity as soon as they have settled for themselves the question of the origin of evil.
A man whose mind is “remade up” on that subject is contradictory [183] on every other; one day he says that the
man that can be happy in such aworld is a brute, and the next day that if a man is not happy here he is a moping
fool. At last they assert the Cretan dilemma, that if a man says that man is ignorant and foolish, it was ignorant
and foolish to say so. Solomon, they say, was used up when he wrote Ecclesiastes, and said “al is vanity” in a
relative sense, having himself been so. Solomon describes the search after Happiness for its own sake and for the
sake of possession. It is as if a strong man should collect into his house al the beauty of the world, and be
condemned to look out of the window and marvel that no good thing was to be seen. “No man can eat his cake and
haveit.” | would add that what remains till to-morrow will stink.

As for evil being unripe good, | say nothing with respect to objective evil, except that it is a part of the
universe which it may be the business of immortal man to search out for ever, and still see more beyond. We
cannot understand it because it is relative, and relative to more than we know. But subjective evil is absolute; we
are conscious of it as independent of external circumstances; its physical power is bounded by our finitude, bodily
and mental, but within these its intensity is without measure. A bullet may be diverted from its course by the
medium through which it passes, or it may take a wrong one owing to the unskilfulness of the shooter, or the
intended victim may change his place; but all this depends, not on the will of the shooter, but on the ignorance of
his mind, the weakness of his body, the resistance of inert matter, or the subsequent act of another agent; the bullet
of the murderer may be turned aside to drive a nail, or what not, but his will is independent of al this, and may be
judged at once without appeal.

Yet gtill the lady shook her head,
And swore by yea and nay,
My whole was all that he had said,
And all that he could say.
J. C. MAXWELL.

[184]

FROM HIS FATHER.
Edinburgh, 21st February 1853.
The Halo and accompaniment of the 15th had been very curious. | never saw the appearance of Mock Suns.
Lord Cockburn went in plain dress to the fancy ball. When the crowd hissed him, he said he was the minister
that was to marry them all!!

TOMISSCAY.

Trin. Coll., 11th March 1853.
| was so much among the year that is now departed that it makes a great difference in my mode of life. | have been
seeking among the other years for some one to keep mein order. It is easier to find instructive men than influential
ones. | left off here last night to go to a man's rooms where | met several others, who had gone a-prowling like me.
... | have been reading Archdeacon Hare's sermons, which are good.

Trin. Coll., Feast of &. Charlesl]I.

Pomeroy's mother and sister were up here lately. They used to be at Cheltenham. From them | learnt a good
deal about the systematic and uncompromising mode of thinking and speaking which marks the great Irish Giant
of Trinity. Bishop Selwyn of New Zealand prought'® here yesterday about missions. He founded the Lady
Margaret boat club at John's, and got the boat to the head of the river. He was 2d Classic in 1831, and still he istoo
energetic for his curates to keep up with him in his own visitations about the South Pole. He made a great
impression on the men here by his plainness of speech and absence of all cant, whether he spoke of the doctrines of

1%8ie. preached.
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Christianity or the history of Pitcairn's Island. | have been reading, various books, but few very entertaining. They
are chiefly theories about things in general which take the fancies of men now-a-days. The only safe way to [185]
read them isto find out the facts first. With this precaution they are tolerably transparent. | have been attending Sir
James Stephen's lectures upon the causes of the first French Revolution. They are now done, so | look in upon
Stokes' dealing with light.

FROM HIS FATHER.

Edinburgh, 13th March 1853.
Ask Gedge to get you instructions to Brummagem workshops. View, if you can, armourers, gunmaking and
gunproving—swordmaking and proving—Papier-maché and japanning—silver-plating by cementation and
rolling,—ditto, electrotype—Elkington's Works—Brazier's works, by founding and by striking up in dies—
turning—spinning teapot bodies in white metal, etc.—making buttons of sorts, steel pens, needles, pins, and any
sorts of small articles which are curiously done by subdivision of labour and by ingenious tools—glass of sorts is
among the works of the place, and all kinds of foundry work—engine-making—tools and instruments (optical and
philosophical) both coarse and fine. If you have had enough of the town lots of Birmingham, you could vary the

recreation by viewing Kenilworth, Warwick, Leamington, Stratford-on-Avon, or suchlike.*®

Glenlair, 29th April 1853.
Y ou write (from King Edward's School, Birmingham) about plans and visits, Freshman Tayler and two others
innominate.

Glenlair, 12th May 1853
What do you know of Henry Mackenzie? Do you find Frank to be clever, good, agreeable, and wise, which you
state to be the desideratafor afriend ?
Here is a Prop. anent fuel. What would be the amount of heat evolved in the combustion of a given weight of
dry wood compared with the same weight of coa? [186]

Glenlair, The Day after the Wedding,*™
1st June (1853).
| have yours of the day of the Restoration. . . . She (Maria Clerk) also wrote about the new phase of animal
magnetism called table-Turning. Do you know about that ?
Photography is also in the ascendant. Y ou will, no doubt, be at Ipswich, | believe an ancient city, and hath old
kirks and sundries worthy of notice. Is Otley towards the sea? Douking, etc.?

TOMISSCAY.
Trin. Coll., 7th June 1853.
| have an engagement to go and visit a man in Suffolk, but the spare bed is at present occupied by the
“celebrated Dr. Ting of America.” | only wait here for his departure. | spent to-day in a great sorting of papers and
arranging of the same. Much is bequeathed to the bedmaker, and a number of duplicate examination papers are
laid up to give to friends.
| intend to-morrow to get up early and make breakfast for all the men who are going down, wakening them in
good time; then read Wordsworth's Prelude till sleepy; then sally forth and see if al the colleges are shut up for the
season; and then go and stroll in the fields and fraternise with the young frogs and old water-rats. In the evening,
something not mathematical. Perhaps write a biographical sketch of Dr. Ting of America, of whom you know as
much as | do. To-morrow evening, or next day, our list comes out. You will hear of it from the Robertsons if in
town, or Mackenzie if not. | have done better papers than those of this examination; but if the examiners are not
satisfied with them it is not my fault, for they are better than they have yet seen of mine. If any one asks how | am
getting on in mathematics, say that | am busy arranging everything so as to be able to express all distinctly, so that
examiners may be satisfied now and pupils edified hereafter. [187] It is pleasant work and very strengthening, but
not nearly finished.

169
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Thisletter has been quoted above, p. 7, note.
Viz. of Elizabeth M’Keand (see above, p. 47).
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FROM HIS FATHER.

Glenlair, 24th June 1858.
| have just received your letter and Mr. Tayler's. You may be sure | am thankful to hear of your recovering,
although not previously made anxious about the illness. | cannot but think of the fever fit you had in Edinburgh
after an Academy exam., when we had settled to go to Melrose—that was in 1846.1™* Nothing can exceed the
kindness of Mr. and Mrs. Tayler, and | hope you will not need long nursing. If you are well and not much
hindered, you can let me know more fully how you are getting on. Neither you nor Mr. Tayler mention the day you

weretakenill. Mr. T.'sletter is dated 22d.

Glenlair, 28th June 1853.

I am most thankful and happy to hear of your convalescence through Mr. Tayler's most kind and daily

bulletins. 1 know not how sufficiently to thank Mr. and Mrs. Tayler for their very great kindness. | think you may
be best to come home, when fit to travel, for further recreation.

Glenlair, 1st July 1853.
Mr. Tayler says, both truly and kindly, “Y ou must be his guest till you arefit to travel.” . ..
With yours | have Mr. Tayler's letter of 28th. | do not write to him to-day. My only subject is thanks, and these
are not to be measured in words—the strongest that can use; so at present give my respects and highest regards.
[188]

TOTHEREV. C. B. TAYLER.
Trin. Call., 8th July 1853.
Evening Post.

MY DEAR FRIEND—Your letter was handed to me by the postman as | was taking a walk after morning
chapel. As| was engaged then, | thought | might wait till the evening. | breakfasted with Macmillan the publishers
who has a man called Alexander Smith with him, who published a volume of poems in the beginning of the year
vhich have been much read here, and, indeed, everywhere, for 3000 copies have been sold already. He is a designer
of patterns for needlework, and he refuses to be made celebrated or to leave his trade. He speaks strong Glasgow,
but without affectation, and is well-informed without the pretence of education, commonly so called. People would
not expect from such a man a book in which the author seems to transfer all his own states of mind to the objects
he sees. But he is young and may get wiser as he gets older. He sees and can tell of the beauty of things, but he
connects them artificially. He may come to prefer the real and natural connection, and after that he may perhaps
stir us al up by bringing before us real human objects of interest he has only dimly seen in the solitude of his
youth.

| told you how | meant to go to Hopkins. He was not in. | had a talk with him on Sunday; he recommended
light work for a while, and afterwards he would give me an opportunity of making up what | had lost by absence.
Yesterday | did a paper of his on the Differential Calculus without fatigue, and as well as usual. Ask George how
Mr. Hughes has arranged about Examinations. | will write to him soon, and send him a mass of papers in an open
packet, to be taken twice a week, or not so often.

You dimly alude to the process of spoiling which has gone on during the last 2 years. | admit that people have
been kind to me, and aso that | have seen more variety than in other years; but | maintain that al the evil
influences [189] that | can trace have been internal and not external, you know what | mean—that | have the
capacity of being more wicked than any example that man could set me, and that if | escape, it is only by God's
grace helping me to get rid of myself, partially in science, more completely in society,—but not perfectly except by
committing myself to God as the instrument of His will, not doubtfully, but in the certain hope that that Will will
be plain enough at the proper time. Nevertheless, you see things from the outside directly, and | only by reflexion,
s0 | hope that you will not tell me you have little fault to find with me, without finding that little and
communicating it.

In the Athensaum of the 2d there is Faraday's account of his experiments on Table-turning, proving

1 Erom the Diary:—"1846, July, W., 29.—(Day of the prizegiving at the Edinburgh Academy). Made all ready to start on

journey to-morrow morning. At night James complained of the light of the candle hurting his eyes. Th. 30.—Bad, wet day. Jas.
awoke at six; eyes weak and headache; . . . . seemsto be a disorder from excitement of school examinations.”
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mechanically that the table is moved by the unconscious pressure of the fingers of the people wishing it to move,
and proving besides that Table-turners may be honest. The consequence has been that |etters are being written to
Faraday boastfully demanding explanations of this, that, and the other thing, as if Faraday had made a
proclamation of Omniscience. Such is the fate of men who make real experiments in the popular occult sciences,—
afate very easy to be borne in silence and confidence by those who do not depend on popular opinions, or learned
opinion either, but on the observation of Facts in rational combination. Our anti-scientific men here triumph over
Faraday.

I hope the Rectory has flourished during the absence of you and Mrs. Tayler. | had got into habits with you of
expecting things to happen, and if | wake at night | think the gruel is coming.

Macmillan was talking to me to-day about elementary books of natural science, and he had found the
deficiency, but had a good report of “Philosophy in Sport made Science in Earnest,” which | spoke of with you.
When | am settled | will put down some first principles and practicable experiments on Light for Charlie, who is to
write to me and answer questions proposed; but this in good time.—Y our affectionate friend,

J. C. MAXWELL

[190]

TO LEWIS CAMPBELL, Esqg.
Trin. Call., 14th July 1853.

You wrote just in time for your letter to reach me as | reached Cambridge. After examination | went to visit
the Rev. C. B. Tayler (uncle to a Tayler whom | think you have seen under the name of Freshman, etc., and author
of many tracts and other didactic works). We had little expedites, and walks, and things parochial and educational,
and domesticity. | intended to return on the 18th June, but on the 17th | felt unwell, and took measures accordingly
to be well again—i.e. went to bed, and made up my mind to recover. But it lasted more than a fortnight, during
which time | was taken care of beyond expectation (not that | did not expect much before). When | was perfectly
useless, and could not sit up without fainting, Mr. Tayler did everything for me in such away that | had no fear of
giving trouble. So did Mrs. Tayler; and the two nephews did all they could. So they kept me in great happiness all
the time, and detained metill | was able to walk about, and got back strength. | returned on the 4th July.

The consequence of al this is that | correspond with Mr. Tayler, and have entered into bonds with the
nephews, of al of whom more hereafter. Since | came here | have been attending Hop., but with his approval did
not begin full swing. I am getting on, though, and the work is not grinding on the prepared brain.

| have been reading Villette by Currer Bell alias Miss Bronté. | think the authoress of Jane Eyre has not ceased
to think and acquire principles since that work left her hands.

It is autobiographic in form. The ego is a personage of great self-knowledge and self-restraint, strength of
principle and courage when roused, otherwise preferring the station of an onlooker.

Then there is an excellent prying, upright, Jesuitical, and successful French school directress; a fiery, finical,
physiognomic professor, priestridden, but taking his own way in benevolence as in other things, etc. etc. [191]

Faraday's experiments on Table-turning, and the answers of provoked believers and the state of opinion
generally, show what the state of the public mind is with respect to the principles of natural science. The law of
gravitation and the wonderful effects of the electric fluid are things which you can ascertain by asking any man or
woman not deprived by penury or exclusiveness of ordinary information. But they believe them just as they believe
history, because it is in books and is not doubted. So that facts in natural science are believed on account of the
number of witnesses, as they ought! | believe that tables are turned; yeal and by an unknown force called, if you
please, the vital force, acting, as believers say, thro' the fingers. But how does it affect the table? By the mechanical
action of the sideward pressure of the fingers in the direction the table ought to go, as Faraday has shown. At this
last statement the Turners recoil.

TOR. B. LITCHFIELD, Esq.
Coniston, 23d August 1853.
| came here with Campbell of Trin. Hall to meet his brother and another Oxford man called Christie.!”> We
are al in a house'™ just above the lake, recreating ourselves and reading a little. Pomeroy is off to Ireland. | have
seen a good deal of him, and we have read “at the same time successively” Vestiges of Creation and Maurice's
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W. Christie, Esg., advocate.
Bank-ground.
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Theological Essays. Both have excited thought and talk. . . . | was down after the Mug'”* with Tayler's uncle in
Suffolk, and was taken in there. | was there made acquainted with the peculiar constitution of a well-regulated
family, consisting entirely of nephews and nieces, and educated entirely by the uncle and aunt. There was plenty of
willing obedience, but little diligence: much mutual trust, and little self-reliance. They did not strike out for
themselves in different lines, according to age, sex, and disposition, but each so excessively sympathised (bona
fide, of course) with the rest, [192] that one could not be surprised at hearing any one take part in criticising his
own action.

In such a case some would recommend “a little wholesome neglect.” 1 would suggest something, like the
scheme of self-emancipation for slaves. Let each member of the family be allowed some little province of thought,
work, or study, which is not to be too much enquired into or sympathised with or encouraged by the rest, and let
the limits of this be enlarged till he has a wide, free field of independent action, which increases the resources of
the family so much the more as it is peculiarly his own.

| see daily more and more reason to believe that the study of the “dark sciences’ is one which will repay
investigation. | think that what is called the proneness to superstition in the present day is much more significant
than some make it. The prevalence of a misdirected tendency proves the misdirection of a prevalent tendency. It is
the nature and object of this tendency that calls for examination.

TO LEWIS CAMPBELL, Esqg.
Glenlair, 15th September 1853.
| see that Principal Jelf is going to “have up” Maurice for heresy published in his Theological Essays. The
consequence will probably be that some others unconnected with Maurice will be set upon, and will perhaps join
with him in self-defence, or at least be associated with him in popular opinion.

If the row becomes general it will be the controversy of the day. They have no firm and dogmatic statements to
grapple with, but they will soon make them. All the ordinary disputes have been revivals of the letter of old
contests. Here we have the very spirit of al reformations; an attempt must be made to find what is requisite to a
Christian system, and whether the “variables’ of such a system ought to remain constant, as they were at some
arbitrary epoch (that of sect-founders, Fathers, General Councils, Reformers, etc.), and not rather to be trusted to
the true and approved Christians of every age. [193]

But he that is misty let him be misty still, and the same for him that is shallow; but let him that is active not
mar his activity by “tearing his neighbours in their slime,” or by ascending into the thick mist and walking with
“Death and Morning on the silver horns.”

FROM HIS FATHER.
Glenlair, 10th October 1853.
1 have set up the rain-gauge in the middle of the garden at the crossing of the gooseberry bushes at the
Camomile. | think it will do.
As to changing your rooms—I suppose from that, you have settled to continue for atime at Cambridge and to
look out for afellowship.

Glenlair, 28th October 1853.
Be sure to keep along way within your powers of working, and then you may do well whatever you undertake.

Glenlair, 13th November 1853.
Your letter was chiefly a dissertation on the election of Examinators; the names were all strange to me, except
our old friend Charles Mackenzie.

TOMISSCAY.
Trin. Coll., 12th November 1853.
1 amin aregular state of health though not a very regular state of reading, for | hold that it is a pernicious
practice to read when one is not inclined for it. So | read occasionally for a week and then miss a few days, always
remembering to do whatsoever College and Hopkins prescribe to be done, and avoiding anything more. Allan
Stewart was up a week ago to be made a bye Fellow of Peterhouse, so you may congratulate him when you see him.

174 Trinity College Examination..
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Heisto be in Edinburgh this winter. Frank Mackenzie is up, and seems pretty well. He tells me that he does not sit
up late; but as | have not the management of his candles | do not know what that means with him. | have [194] not
been up after twelve for along time except on Saturdays when | am not reading. . . . You will have heard how the
Council of King's College have sat upon Professor Maurice and intend to turn him out of the college. So there are
pamphlets and replies on the meaning of the word “Eternal,” and broadsides of the Record on the SIDE of the
attack. | see that the Rev. Berkeley Addison is in trouble about the Scottish Reformation Society, for associating
with non-episcopal clergymen.

TO LEWIS CAMPBELL, Esqg.

Trin. Coll., 3d Dec. 1853.
. . . We have the usual amount of discussion here on labour parliaments, multiplicity of votes, Eternity and
Maurice and Jelf, or the contest between those who think that there is a rea depth to which thought must go,
though words cannot well follow it, and those who maintain that that which is not obvious to a man of sense,
cannot be really connected with a religion which is not confined to deep thinkers, but professes to afford the
highest principles to the smple. That is what most men discuss. Maurice has settled it for himself, believing that

the things of which he treats do actually form the necessary thoughts of all men whether learned or no.

FROM HIS FATHER.
Glenlair, 16th December 1853.
| knew Thomas Erskine of Linlathen very well long ago. He and his mother and sisters lived in No. 30 Heriot
Row. He came to the Bar in Edinburgh the year before me. He is related to George Dundas, and Stirlings, and
Erskines, and many families we visited. For long he has lived at Linlathen, near Dundee, and is author of various
religious books.
Your dissertation on the parties in the Church of England goes far beyond any knowledge. | would need an
explanatory lecture first, and before | can follow the High, Broad, and Low, through their ramifications. [195]

Penicuik, 30th December /53.
You will need to get muffetees for the Senate-Room. Take your plaid or rug to wrap round your feet and legs.

TOMISSCAY.
Trin. Coll., 13th January 1854.

All my correspondents have been writing to me, which is kind, and have not been writing questions, which is
kinder. So | answer you now, while | am slacking speed to get up steam, leaving Lewis and Stewart, etc., till next
week, when | will give an account of the five days. There are a good many up here at present, and we get on very
jolly on the whole, but some are not well, and some are going to be plucked or gulphed, as the case may be, and
others are reading so hard that they are invisible. I go to-morrow to breakfast with shaky men, and after food | am
to go and hear the list read out, and whether they are through, and bring them word. When the honour list comes
out the poll-men act as messengers. Bob Campbell comes in occasionally of an evening now, to discuss matters and
vary sports. During examination | have had men at-night working with gutta-percha, magnets, etc. It is much
better than reading novels or talking after 5 ¥2 hours' hard writing.

Hunter is up here al the vacation. Do you know anything of him in Edinburgh? His father, who is dead, or his
uncle, were known in Edinburgh, but I am not up in that subject. The present man is a freshman at Queen's, and is
a thundering mathematician, is well informed on political, literary, and speculative subjects, and is withal a jolly
sort of fellow with some human nature at the bottom, and lots of good humour all through. He does not talk much,
and when he does it is broad Scotch and to the purpose. | hope to see more of him next term. Old Charlie
Robertson is in better case | think than usual, and rejoices in the good opinion of several men whose opinion is
most worth having. He has become better known and better estimated of |ate, especially since Sandy'”® came up.
[196] He did pretty well in the three days, and does not fret about anything. The snow here is nearly gone, and it
looks like frost again. | have never missed a long tramp through the slush day by day. When one iswell soaked in a
snow wreath, cleaned and dried, and put beside a good fire, with bread and butter and problems, one can eat and
grind like amiller. .. 1 have been reading a book of poems called Benoni, by Arthur Munby of Trinity, which are
above the common run of such things (not Lorenzo Benoni, illustrated by J. B., which | have seen but not read).

75 Alexander Robertson, Esg., now Sheriff of Forfarshire.
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Have you seen the Black Brothers, a small book of Ruskin's, illustrated by Doyle;—a good child's book, which big
people ought to read.

FROM HIS FATHER.
18 India &., 30th January 1854.
| heartily congratulate you on your place in the list. | suppose it is higher than the speculators would have
guessed, and quite as high as Hopkins reckoned on. | wish you success in the Smith's Prizes; be sure to write me
the result. | will see Mrs. Morrieson, and | think | will call on Dr. Gloag to congratulate him. He has at least three
pupils gaining honours.
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CHAPTER VII.
BACHELOR-SCHOLAR AND FELLOW OF TRINTITY—1854 TO 1856—/ET. 22-24.

“ Inthe Main of Light.”

JAMES CLERK MAXWELL'S position as Second Wrangler and equal Smith's Prizeman, gave
deep satisfaction to his friends in Edinburgh. Any lurking wish that he had been Senior was
slenced by the examples of William Thomson and Charles Mackenzie, as others have been since
consoled with the examples of Maxwell and Clifford. His father was persuaded by Miss Cay to sit
for his portrait to Sir John Watson Gordon, as a gift of lasting value to his son. James was not
indifferent to these reflex aspects of his success; but the chief interest of the moment to him
undoubtedly was that he was now free to prosecute his life-career, and to use his newly-whetted
instruments in resuming his origina investigations. His leisure was not absolute, for he took pupils
as a matter of course, and the Trinity Fellowship was only to be gained by examination. But his
freedom was as great as he himself desired, and it is afact worthy of attention from “researchers,”
that Maxwell, with his heart fully set on physical inquiries, engaged of [198] his own accord in
teaching, undertook the task of examining Cheltenham College, and submitted to the routine
which belonged to his position at Cambridge. As a foretaste of delights in store, he had spent the
evenings of the Senate-house days in (physico-)magnetic séances with his friends. But when
actually emancipated he seems to have reverted principaly at first to his beloved Optics. He
makes inquiries about a microscope manufactory at Zurich; reads Berkeley's Theory of Vison—
taking up Mill's Logic by the day, and finding there by no means the last word on the relation of
sense to knowledge; looks up his stock of coloured papers furnished by D. R. Hay, and sets to
work spinning and weaving the different rays; inquires him out colourblind persons on all sides,
and invents an instrument for inspecting the living retina, especially of dogs. By and by it is the
Art of Squinting which again has charms for him, and he combines it with the teaching of solid
and spherica geometry, by drawing wonderful stereoscopic diagrams. So far, his investigations
oscillate between colour and form. But even the fascination of the Colour-Top'”® cannot [199]
hold him long from searching into the more hidden things of Matter in Motion. Thus, in his letter
to his father of May 15, 1855, after describing a successfull exhibition of the Top and
extemporary statement of his optical theories before the Cambridge Philosophical Society, he
adds—"1 am reading Electricity and working at Fluid Motion.” And on May 23—*I am getting
on with my electrical calculations every now and then, and working out anything that seems to
help the understanding thereof." Some days earlier, May 5, he had written:—"1 am working away
a Electricity again, and have been working my way into the views of heavy German writers. It
takes along time to reduce to order all the notions one gets from these men, but | hope to see my

78 The “colour-box,” though perfected only in 1862, was in full operation in the study at Glenlair severa years before

this—I think as early as 1850. And even then he had begun spinning coloured discs, proportionately arranged, so as to ascertain
the true “mixture of colours.” He was fond of insisting, to his female cousins, aunts, etc., on the truth that blue and yellow do
not make green. | remember his explaining to me the difference between pigments and colours, and showing me, through the
“colour-box,” that the central band in the spectrum was different from any of the hitherto so-called “primary colours.” His
theory on this sulject was gradually formed through an immense number of ingeniously arranged observations.

His interest in Faraday's investigations must have dated from a very early time, certainly before 1849. And now he sought
to give to these speculations, at which his imaginative mind had long been working, precise mathematical expression. | wish |
could recall the date (18577) of a drive down the Vae of Orr, during which he described to me for the first time, with
extraordinary volubility, the swift, invisible motions by which magnetic and galvanic phenomena were to be accounted for. It
was like listening to afairy-tale. For the substance of it see his papers in the Philosophical Magazine for 1861-2.
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way through the subject, and arrive at something intelligible in the way of a theory.” These brief
notices obvioudly refer to the studies which led up to his important paper on Faraday's Lines of
Force, which was put into shape in the winter of 1855-6.

The “vassals’ were not forgotten by him even when most occupied at Cambridge. The choice
and [200] provision of suitable literature for the consumption of Sam Murdoch and Sandy Fraser
is afrequent topic of correspondence between him and his father.

How earnestly he now set himself to make the most of life in a religious sense appears from a
sort of aphorism on conduct which he wrote down originally for his own use, and afterwards
communicated as parting gift to his friend Farrar (now Canon of Westminster), who was about to
become a master at Marlborough School. As a record of the spirit in which Maxwell entered at
three-and-twenty on his independent career, this fragment'” is of extraordinary value.

He that would enjoy life and act with freedom must have the world of the day continually before his eyes. Not
yesterday's work, lest he fall into despair, nor to-morrow's, lest he become a visionary,—not that which ends with
the day, which is aworldly work, nor yet that only which remains to eternity, for by it he cannot shape his actions.

Happy is the man who can recognise in the work of To-day a connected portion of the work of life, and an
embodiment of the work of Eternity. The foundations of his confidence are unchangeable, for he has been made a
partaker of Infinity. He strenuously works out his daily enterprises, because the present is given him for a
possession.

Thus ought Man to be an impersonation of the divine process of nature, and to show forth the union of the
infinite with the finite, not slighting his temporal existence, remembering that in it only is individual action
possible, nor yet shutting out from his view that which is eternal, knowing that Time is a mystery which man
cannot endure to contemplate until eternal Truth enlighten it. [201]

Meanwhile in his recreations he was as boyishly agile as ever, and his feats in bathing and
gymnastics, though cautiously reported by him, somewhat alarmed his father, whose own health
now showed signs of breaking.

His friendships went on multiplying. To the list already given must now be added in particular
the names of Hort, V. Lushington, Pomeroy, and Cecil Monro. And his constant observation of
character was gaining in fulness and precision. A letter to his father of 21st April 1855, besides
referring to a pupil (Platt) who had gained a Trinity scholarship, contains a graphic delineation of
severa of his coevals who were going in for the first open competition for appointments in the
Indian Civil Service. He confides to his father al his thoughts about them in which speculative and
personal interests are combined.

He had soon another outlet for this kind of sympathy. The children of his uncle, Mr. R.
Dundas Cay, who had lately returned from Hong-Kong, were advancing in their education, and
two of the boys, William and Charles, showed considerable promise in mathematics. He had spent
some days with his cousins in the summer vacation of 1854 at Keswick, where there was aso a
Cambridge reading party under Mathison, the tutor of Trinity. After a joyous time with them he
walked home to Galloway from Carlise, and it was during this walk that he thought out certain
improvements in his dynamical top. He took a continuous interest in the progress of his cousins,
and prepared a specia set of problems for [202] the behoof of Willy, the eldest, who was by this
time a student in Edinburgh.

Maxwell continued his contributions to the “Apostle” Essay Club, and on May 5, 1855, he

7 An autograph copy was found amongst his papers. Another copy, together with the interesting fact mentioned above,

determining the date, has been supplied by Canon Farrar's kindness.
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read to them in his own rooms a paper on Morality, in which he summed up the principles and
tendencies of the chief existing systems of moral philosophy, so resuming another thread of his
earlier thought.'”®

This essay appears to have been promised early in the year, to judge from an alusion to the
subject of it in aletter to C. J. Monro of February 7, which may be quoted here as showing also
by what home cares his intellectua energies were interrupted or diversified. The reader of what
precedes will not be misled by the light way in which he speaks of things which touched his heart
S0 nearly.

| am at present superintending a course of treatment practiced on my father, for the sake of relieving certain
defluxions which take place in his bronchial tubes. These obstructions are now giving way, and the medico, who is
a skilful bellowsmender, pronounces the passages nearly clear.

However, it will be a week or two before he is on his pins again, so would you have the goodness to tell
Freeman to tell Mrs. Jones to tell those whom it may concern, that | cannot be up totime at al. . .. 1 may beup in
time to keep the term, and so work off a streak of Mathematics, which | begin to yearn after. At present | confine
myself to Lucky Nightingale's line of business, except that | have been writing descriptions of Platometers for
measuring plane figures, and privately by letter confuting rash mechanics, who intrude into things they have not
got up, and suppose that their devices will act when they can't. | hope that [203] my absence will not delay the
assumption of W. D. Maclagan.'™ He has been here all the vacation, if not there and everywhere. The foundation
of Ethics, though it may have tickled my core, has not germinated at my vertex. Whether it will yet be laid bare,
either as a paradox or atruism, is more than | can tell. Perhapsit may beapun. . ..

| have now to do a little cooking and bustling, in the shape of toast and beef-tea and everfizzing draught. . . .
Does Pomeroy flourish, and has he Crimean letters still?

It was only because his father insisted on his doing so that he returned to Cambridge at all at
thistime.

At the meeting of the British Association, held at Glasgow in September 1855, Maxwell was
present when Brewster made an attack on Whewell's optical theories, but he followed the example
of the Master of Trinity, who was present, in saying nothing. He exhibited his Colour-Top,
however, the same afternoon, by appointment, at Professor Ramsay's house, where Brewster had
been expected, but did not appear. Maxwell at the same time renewed his intercourse with Dr.
George Wilson, the Edinburgh Professor of Technology, whose likeness hung beside that of
Forbes in his rooms at Trinity. Wilson brought out immediately afterwards alittle book on Colour
Blindness, in which the substance of his conversations with Maxwell is recorded.

In October he gained his fellowship at Trinity. It was his second trial, and his name appeared
as one [204] of three mathematicians who had been chosen from the bachelors of the second year.

He was at once appointed to lecture to the Upper Division of the third year in Hydrostatics
and Optics, and, to reserve time for his own studies, he now desisted from taking private pupils.
He had indeed enough to occupy him without burdening himself with them. Besides the lecture in
hydrostatics and optics, for which he found it desirable to read beforehand “so as not to tell lies,”
he had a large share in “exercising the questionists,” i.e. preparing pass-men for the fina
examination, by setting papers in arithmetic, agebra, etc., and looking them over with the writers
individualy.

178
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Supra, p. 114.
Now Bishop of Lichfield. Maxwell had recommended him for co-optation by the “Apostles” Club.
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He had also been asked to prepare a text-book® on optics, and made some plans for doing
so, having previoudly resisted the solicitation of his friend Monro, who had urged upon him the
task of “trandating Newton.” And it is a fact worthy of the attention of bachelor fellows, that
young Clerk Maxwell thought it worth while to attend the lectures of the Professor of
Mechanics'®! and to exchange ideas with him.

For Electricity and Magnetism he took out Poisson again, and presently began putting
together more systematically his own ideas on Faraday's Lines of Force.

His interest in coevals and juniors, which even in his undergraduate days was often like that of
an [205] elder brother, assumed a deeper and more authoritative cast. He read more widely than
ever, and nothing, from the latest novel to the newest metaphysical system, escaped his
penetrating mind. He never read without criticising, and his criticisms, often quaintly expressed,
were always worth attending to. “1 hope that analysis of Hegel has done the writer good,” “ Comte
has good ideas about method, but no notion of what is meant by a person,” “Some people keep
water-tight compartments in their minds.” Such were the sparks that flew about. Other examples,
not less striking, will be found in the letters. His observation of social phenomena also took a new
departure, and his remarks on life and manners were endlessly entertaining.

He was elected a member of the Ray Club, which he had attended as a visitor in the spring,
and did not forsake the assembling of the “Apostles,” as appears from at least two essays which
can only be referred to this period. He also took an active interest in the scheme for the higher
education of working men, which had been lately set on foot by Mr. Maurice.

Between whiles he found time for a full course of classica English reading. And as al that he
read he read critically, and had it thereafter in perfect possession, his literary acquirements were
by this time of no mean order. He was, at the same time, careful to maintain himself in proper
physical condition, by a steady course of exercises at the new gymnasium, which proved a
welcome refuge in the wet November of that year. It was an unhealthy season, and to [206] al his
other employments was now added that of helping to nurse his friend Pomeroy, who was struck
down with bilious fever.

His many-sided nature was in full activity. It ismost characteristic of him that at this important
crisis of his intellectual life, the best hour of day after day was given ungrudgingly to the task of
literally making a friend's bed in his sickness. A lighter trait of the same kind may be found in the
fact that, in the midst of the fellowship examination, he had given his father detailed advice about
the “vassals” reading:—*“When Sam Murdoch has finished Arabia, there are the volumes of the
Cabinet Library, caled Drake, Cavendish, and Dampier, and Circumnavigation of the Globe,
Humbolt's Travels and Polar Regions, but it would be better to change and try the third volume
of Household Words.”

His thoughts turned homewards the more often, because his father's health was now becoming
a matter for grave anxiety. In going up to Trinity for the fellowship trias, he had been doubtful
whether in any case it would be right for him to stay up for the rest of the term. And, although
this question was decided in the affirmative, every letter home bears some trace of his unceasing
solicitude.

Thus, at the close of a period of manifold brightness, there was some foreshadowing of darker
days shortly to come, when Death would take his father from him, and make the first breach in the

180 The MS. of a considerable part of this book is still extant. There appears to have been sometimes a contest in his mind

between the claims of different subjects. “1 will have nothing to do with optics,” he was heard once to exclaim.
181 professor Willis.
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circle of hisfriends. [207]

LETTERS, 1854 TO 1856.

FROM HIS FATHER.
India Street, 4th Feby. 1854.
| have got yours of the 1st inst., and to-night or on Monday | will expect to hear of the Smith's Prizes. | get
congratulations on all hands, including Prof. Kelland and Sandy Fraser, and all others competent.

18 India &., 6th Feby. 1854.
George Wedderburn came into my room at 2 A.M. yesterday morning, having seen the Saturday Times,
received by the express train, and | got your letter before breakfast yesterday. As you are equal to the Senior in the
champion trial, you are but avery little behind him.
| am going to dine with John Cay, and with him proceed to the Royal Society. | may perhaps catch Prof.
Gregory about the microscopist.

5th March 1854.

Mrs. Morrieson told me she had a poetical epistle from you on St. David's Day.'#

Aunt Jane stirred me up to sit for my picture, as she said you wished for it and were entitled to ask for it, qua
wrangler. | have had four sittings to Sir John Watson Gordon, and it is now far advanced; | think it is very like. It
isKit-cat size, to be a companion to Dyce's picture of your mother and self, which Aunt Jane says sheisto leave to
you.

TOR. B. LITCHFIELD, Esqg.

Trin. Coll., 25th March 1854.
I am experiencing the effects of Mill, but | take him slowly. | do not think him the last of his kind. | think
more is wanted to bring the connexion of sensation with Science to light, and show what it is not. | have been
reading Berkeley on the Theory of Vision, and greatly admire it, as | do all his other non-mathematical works;
[208] but | was disappointed to find that he had at |ast fallen into the snare of his own paradoxes, and thought that
his discoveries with regard to the senses and their objects would show some fallacy in those branches of high
mathematics which he didliked. It is curious to see how speculators are led by their neglect of exact sciences to put
themselves in opposition to them where they have not the slightest point of contact with their systems. In the
Minute Philosopher there is some very bad Political Economy and much very good thinking on more interesting

subjects. Paradox is still sought for and exaggerated. We live in an age of wonder still.

TOMISSCAY.
Trin. Coll., Whitsun. Eve, 1854.

1 amin great luxury here, having but 2 pups., and able to read the rest of the day, so | have made a big hole in
some subjects | wish to know. We have hot weather now, and | am just come from a meeting of subscribers to the
Bathing Shed, which we organised into a Swimming Club so as to make it a more sociable affair, instead of mere
“pay your money and use your key.”

A nightingale has taken up his quarters just outside my window, and works away every night. He is at it very
fierce now. At night the owls relieve him, softly sighing, after their fashion.

| have made an instrument for seeing into the eye through the pupil. The difficulty is to throw the light, in at
that small hole and look in at the same time; but that difficulty is overcome, and | can see a large part of the back
of the eye quite distinctly with the image of the candle on it. People find no inconvenience in being examined, and
| have got dogs to sit quite still and keep their eyes steady. Dogs eyes are very beautiful behind, a copper-coloured
ground, with glorious bright patches and networks of blue, yellow, and green, with blood-vessels great and small.

Trin. Coll., 24th Novr. /54.
| have been very busy of late with various things, and [209] am just beginning to make papers for the

182 Mrs. Morrieson's early home was in Montgomeryshire.

109 © copyright 1997 Sonnet Software, Inc., al rights reserved.



examination at Cheltenham, which | have to conduct about the 11th of December. | have also to make papers to
polish off my pups. with. | have been spinning colours a great deal, and have got most accurate results, proving,
that ordinary peoples eyes are all made alike, though some are better than others, and that other people see two
colours instead of three; but all those who do so agree amongst themselves. | have made a triangle of colours by
which you may make out everything.

You see that W lies outside the triangle B, R, Y, so that White can't be made with Blue, Red, and Y ellow; but
if you mix blue and yellow you don't get green, but pink—a colour between W and R. Those who see two colours
only distinguish blue and yellow, but not red and green: for instance—

6 of blue and 94 of red make a red which looks to them like a
gray made of 10 W and 90 Black.

40 of blue and 60 of green make 34 of W and 66 Black.

| should like you to find out if the Normans have got Bishop
Percy's Reliques of Ancient Ballad Poetry, for if they have | would
not send them a duplicate; if not | think the book would suit
one-half of that family.

If you can find out any people in Edinburgh who do not see colours (I know the Dicksons don't), pray drop a
hint that | would like to see them. | have put one here up to a dodge by which he distinguishes colours without fail.
| have also constructed a pair of squinting spectacles, and am beginning operations on a squinting man.

TO C. J. MONRO, Esq.
18 India Street, Edinburgh, 19th Feb. /55.

My steps will be no more by the reedy and crooked [210] till Easter term. My father's recovery is retarded by
the frosty weather, though we have got up an etherial mildness here by means of a good fire and a towel hung up
wet at the other end of the room, together with an internal exhibition of nitric ether.

| wrote to Mackenzie about putting a respectable man in my rooms as a stopper to Cat's Hall men, Manus and
Boy Joneses, but | have not heard of his success. | have no time at present for anything, except looking through
novels, etc., and finding passages which will not offend my father to read to him. He strongly objects to
new-fangled books, and knows the old by heart. But he likes the Essays in Intervals of Business, cause why, they
have not too many words. The frost here has lasted long, and | am beginning to make use of it. | get an uncle to
take my place in the afternoon, and | rush off to Lochend or Duddingston. | have not yet succeeded in skating on
one foot for an indefinite time and getting up speed by rising and sinking at the bends of the path; but | attribute
any failure to want of faith, for | can get up speed for a single bend, only | always dlip at a certain critical turning.
However, | have only been 3 days, and | may do it yet. My plans are not fixt, but I think it will be some while
before my father is on his pins again, and when he is | intend to look after him still, but do a private streak of
work, for | will soon be in atoo much bottled up condition of mathematics, from which even mental collapse would
be a relief. 1 have no intention of doing a Newton or any elegant mathematics. | have a few thoughts on
top-spinning and sensation generally, and a kind of dim outline of Cambridge palavers, tending to shadow forth
the influence of mathematical training on opinion and specul ation.

| suppose when my father can move | will see him out of this eastern clime and safe located in Gallovidian
westnesses, and so be up in Cam. before the beginning of next term.

| should like to know how many kept baccal aurean weeks go to each of these terms, and when they begin and
end. Overhaul the calendar, and when found make note of. [211]

Is Pomeroy up, or where? Thisis the 2nd time of asking.

TO HISFATHER.

Trin. Coll., Saturday, 21st April 1855.
[Date in John C. M's hand.]
Lots of men are going in for the H.E.I.C.S. examination,—Pomeroy, B., C., D. (the best double degree for
many years), E. (Senior Wrangler), etc., so | suppose the competition will be pretty active; but it is evident that

these men will be totally different judges, etc., tho' they may be all good in examination subjects.
Pomeroy is a genial giant, generous and strong, but hasty in condemnation tho' slow to wrath. B., intelligent
and able to detect any humbug, but his own; but excitable, and impudent in the extreme to people he does not
know. C. has strong feelings and affections, with a great amount of sympathy for all cases, but it is repressed for
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want of courage, and he is left with somewhat of a sneaking virtue of his own, always trying to put on the manners
which suit those he is with. D. is a good man of business, using up every scrap of his time most successfully, and
honest, | believe. E. is what | don't know, but | can conceive him reduced by circumstances to act the part of Sir
Elijah Impey in India; but | hope circumstances may be different, and then he may be a harmless mathematician or
scientific referee, and leave a high reputation behind him.

Trin. Coll., Vesp. SS Philipp. & S Jac. 1855.

| have been working at the motion of fluids, and have got out some results. | am going to show the colour trick

at the Philosophical on Monday. Routh has been writing a book about Newton in conjunction with Lord Brougham.
Stokes is back again and lecturing as usual .

Saturday, 5th May 1855.
The Roya Society have been very considerate in sending me my paper on colours just when | wanted it for the
[212] Philosophical here. | am to let them see the tricks on Monday evening, and | have been there preparing their
experiments in the gas-light. There is to be a meeting in my rooms to-night to discuss Adam Smith's “Theory of
Moral Sentiments,” so | must clear up my litter presently. | am working away at electricity again, and have been
working my way into the views of heavy German writers. It takes along time to reduce to order all the notions one
gets from these men, but | hope to see my way through the subject and arrive at something intelligible in the way of
atheory.

Trin. Coll., 15th May 1855.

The colour trick came off on Monday, 7th. | had the proof sheets of my paper, and was going to read; but |
changed my mind and talked instead, which was more to the purpose. There were sundry men who thought that
Blue and Yellow make Green, so | had to undeceive them. | have got Hay's book of colours out of the Univ.
Library, and am working through the specimens, matching them with the top. | have a new trick of stretching the
string horizontally above the top, so as to touch the upper part of the axis. The motion of the axis sets the string
a-vibrating in the same time with the revolutions of the top, and the colours are seen in the haze produced by the
vibration. Thomson has been spinning the top, and he finds my diagram of colours agrees with his experiments,
but he doubts about browns what is their composition. | have got colcothar brown, and can make white with it, and
blue and green; also by mixing red with a little blue and green and a great deal of black, | can match colcothar
exactly.

| have been perfecting my instrument for looking into the eye. Ware has a little beast like old Ask®, which
sits quite steady and seems to like being looked at, and | have got severa men who have large pupils and do not
wish to let melook in. | have seen the image of the candle distinctly in all the eyes | have tried, and the veins of the
[213] retina were visible in some; but the dogs' eyes showed all the ramifications of veins, with glorious blue and
green network, so that you might copy down everything. |1 have shown lots of men the image in my own eye by
shutting off the light till the pupil dilated and then letting it on.

| am reading Electricity and working at Fluid Motion, and have got out the condition of a fluid being able to
flow the same way for alength of time and not wriggle abouit.

Trin. Coll., Eve. of H. M. Nativy.
Wednesday last | went with Hort and Elphinstone to the Ray Club, which met at Kingsley of Sidney's rooms.
Kingsley is great in photography and microscopes, and showed photographs of infusoria, very beautiful, also live
plants and animals, with oxy-hydrogen microscope.
... | am getting on with my electrical calculations now and then, and working out anything that seems to help
the understanding thereof.

FROM HIS FATHER,
Glenlair, 21st May 1855.
Have you put a burn in fit condition to flow evenly, and not beat on its banks from side to side? That would be
the useful practical application.

183 o bove, p. 57.
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FROM PROFESSOR J. D. FORBES.
Clifton, Bristol, 4th May 1855.
| 1eft directions with Messrs. Neill & Co. to forward proofs of your paper, by inquiring at 18 India Street, and |
understand that they were sent out on the 1st May.

I am informed that my note to you about some of my experiments on colour has been printed in the Edinburgh
Philosophical Journal. This was by no means what | intended. . . . What | thought that you might do was to
introduce into that part of your paper where you speak of what has been done or written on the subject, mention of
the fact that as early as January 18—(1 do not at the moment recollect [214] the year | stated to you) | had used the
method of rapid motion in blending colours; that | had endeavoured to obtain an equation between certain mixed
colours and pure gray; and that | had pointed out before Helmholtz, or | believe any one else, that a mixture of
yellow and blue, under these circumstances at |east, does not produce green; you yourself being a witness to what |
then tried, though | was prevented from resuming the subject by ill health and some experimental occupations
(conduction of heat) which | considered more imperative.

I hope you will continue to prosecute your interesting inquiries, and with an equal measure of success.

| address this to Cambridge, as | think you said you should be there this month.

FROM THE SAME.
Clifton, Bristol, 16th May 1855.

I am much obliged by your note mentioning your intention of referring to my experiments.

You inquire how | altered the proportions of the constituent colours. My plan was, in fact, the same as yours. |
had sectors much larger than | required of each colour, making them overlap, and fixing them down by a screw at
the centre, pressing a disc of indiarubber on the discs. When | got the anomalous result of blue and yellow, | got
Mr. Hay to make a disc of many alternating narrow sectors merely to see whether it might be a physiological effect
from the imperfect blending of the colours.

I still think the experiment ought to be tried without motion, by winding blue and yellow threads of silk or
worsted round a card and looking at it at a good distance, or (as you proposed) by viewing it with a telescope out of
focus.

You will recollect that | had a whirling-machine (made on purpose), in which a number of discs revolved
sirnultaneously with equal velocities. | used black and white on one of these; colours on another. Y our teetotum,
combining both, | consider preferable for experiments. By the [215] way, | did not get the teetotum you were to
leave for me.

P.S— hope you have got the proof of the plate as well as of the paper. If not, write to Messes. Johnston,
engravers, 4 St. Andrew Square, Edinburgh.

ToR. B. LITCHFIELD, Esq.
Trin. Coll., 6th June 1855.
It is hard work grinding out “appropriate ideas,” as Whewell calls them. However, | think they are coming out
at last, and by dint of knocking them against all the facts and ¥2-digested theories afloat, | hope to bring them to
shape, after which | hope to understand something more about inductive philosophy than | do at present.
| have a project of sifting the theory of light and making everything stand upon definite experiments and
definite assumptions, so that things may not be supposed to be assumptions when they are either definitions or
experiments.
| have been looking into al the dogs eyes here to see the bright coating at the back of the eye, thro' an
instrument | made to that end. The spectacle is very fine. | remember the appearance of Mungo's eyes at
Cheltenham. He would be the dog to sit. Human eyes are very dark and brown as to their retina, but you can see the
image of a candle quite well on it, and sometimes the blood-vessels, etc.

FROM WILLIAM DYCE CAY, Esg., TO JOHN C. M.
(Glasgow, at the Meeting of the British Association).
18th September 1855.
Sir David Brewster was upon the triple spectrum. As far as | can understand, he believes the spectrum to be
composed of three colours—red, blue, and yellow; and that the intermediate colours are composed of mixtures of
these, as, for example, the green from a mixture of blue and yellow, which, | think, is different from what James
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believes. [216] James did not say anything in the controversy which followed his speech, as he was to meet Sir D.
Brewster at the Ramsays afterwards, where he would have his top and other apparatus to show him.

TO HISFATHER.
(After the Meeting of the British Association at Glasgow).
Holbrooke, by Derby, 24th Sept. 1855.

We had a paper from Brewster on the theory of three colours in the spectrum, in which he treated Whewell
with philosophic pity, commending him to the care of Prof. Wartman of Geneva, who was considered the greatest
authority in cases of his kind, cases in fact of colour-blindness. Whewell was in the room, but went out, and
avoided the quarrel; and Stokes made a few remarks, stating the case not only clearly but courteously. However,
Brewster did not seem to see that Stokes admitted his experiments to be correct, and the newspapers represented
Stokes as calling in question the accuracy of the experiments.

| am getting my electrical mathematics into shape, and | see through some parts which were rather hazy
before; but | do not find very much time for it at present, because | am reading about heat and fluids, so as not to
tell liesin my lectures. | got a note from the Society of Arts about the platometer, awarding thanks, and offering to
defray the expenses to the extent of £10, on the machine being produced in working order. When | have arranged it
in my head, | intend to write to James Bryson about it.

| got along letter from Thomson about colours and electricity. He is beginning to believe in my theory about
all colours being capable of reference to three standard ones, and he is very glad that | should poach on his
electrical preserves.

Trin. Call., 27th Sept. 1855.

... Itisdifficult to keep up one's interest in intellectual matters when friends of the intellectual kind are [217]

scarce.”® However, there are plenty friends not intellectual, who serve to bring out the active and practical habits

of mind, which overly-intellectual people seldom do. Wherefore, if | am to be up this term, | intend to addict

myself rather to the working men who are getting up classes, there to pups., who are in the main a vexation.
Meanwhile there is the examination'® to consider.

Trin. Coll., 5th October 1855.

You say Dr. Wilson has sent his book. | will write and thank him. | suppose it is about colour-blindness. |

intend to begin Poisson's papers on electricity and magnetism to-morrow. | have got them out of the library; my
reading hitherto has been of novels—Shirley and The Newcomes, and now Westward Ho.

Trin. Coll., 10th October 1855.
Macmillan proposes to get up a book of optics, with my assistance, and | fedl inclined for the job. There is
great bother in making a mathematical book, especially on a subject with which you are familiar, for in correcting,
it you do as you would to pups.—look if the principle and result is right, and forget to look out for small errorsin
the course of the work. However, | expect the work will be salutary, as involving hard work, and in the end much
abuse from coaches and students, and certainly no vain fame, except in Macmillan's puffs. But, if 1 have rightly
conceived the plan of an educational book on optics, it will be very different in manner, though not in matter, from
those now used.

FROM HIS FATHER.
Glenlair, 10th October 1855.
The book sent by Dr. Wilson is the full edition about colour-blindness, with notes and appendices, containing
your letter to him and notices of your communications to him on the subject. [218]

TO LEWIS CAMPBELL, Esqg.
Trin. Coll., 17th October 1855.
| expect to be grinding this term. There are lectures on hydrostatics and optics, papers for questionists to be set
and read over with the men, which is procrastinatious. Besides this | may have to lecture the working men, and

184
185

Thisis said & propos of arecent visit to a college friend who was settled as a clergyman in the country.
For the Trinity College Fellowship.
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what spare time | have | intend to use on various subjects, which will keep me in work for some time to come, so |
do not require any pupils to keep my hand in this term. | was looking for Jowett's book in the library, but, as usual,
all the new theology had been carried off in alump by the M.A.'s, who get in the first day. | wanted Ellicott, but he
was out too, so | took Carlyle on the French Revolution. | have been reading the English language, comprising
Chaucer, Sir Tristram, Bacon F., Pope, Berkeley, Goldsmith, Cowper, Burns letters, |saac Taylor's Saturday Night,
Carlyle, Ruskin, Kingsley, Maurice, and combining the whole with Trench on English Past and Present, and with
all this| derive pleasure and information, but not a single glimmer of a theory about Words.

And yet | have presently to state whether words mould thought or thought brews words. Is not one theory as
good as another? Faith and a dale better too, if it was not for the sake of laying them together by the ears, which is
adifficult task when you have to catch both yourself.

| was staying at the Blackburns when | was at Glasgow, but they were away, and the Ramsays fed and tended
me. | found your photograph there, together with a few other pleasant recollections. | have been over to H. M.
Butler, who is come up again. We were talking about Maurice, etc. Maurice isaman | am loath to say nay to, or to
accuse of wilful perversion of facts; but in some matters | think he isin great error, especially in his estimate of
respectable ordinary Christians, as far as regards their creed. He cannot go too far in enforcing practice and work
on people who were bound to it before, and theoretically confess it, but he is too hard upon the theories, and totally
misrepresents [219] them. | would rather be taken for a Y ezide than for one of Maurice's popular religionists.

TO HISFATHER.
Trin. Coll., October 1855.
The lectures were settled last Friday. | am to do the upper division of the third year in hydrostatics and optics,
and | have most of the exercising of the questiouists.

FROM HIS FATHER.
Glenlair, 20th October 1855.
If you do a book for M'Millan on optics, do not let him hurry it on. Take full time to yourself to revise and
re-revise the MS., and let anything published be creditable. Do nothing in a careless manner, and so get a bad
name. A first work especially should be very carefully got up.
When you are set to lecture on hydrostatics and optics, have you any apparatus for illustration?

TO HISFATHER.
Trin. Coll., 25th October 1855.
| have refused to take pupils this term, as | want to get some time for reading and doing private mathematics,
and then | can bestow some time on the men who attend lectures.
| go in bad weather to an institution just opened for sports of all sorts—jumping, vaultings, etc. By a little
exercise of the arms every clay, one comes to enjoy one's breath, and to sleep much better than if one did nothing
but walk on level roads.

1st November 1885
| have been lecturing two weeks now, and the class seems improving, and they come up and ask questions,
which is agood sign.

I have been making curves to show the relations of pressure and volume in gases, and they make the subject
easier. | think | told you about the Ray Club. | was [220] elected an associate last Wednesday. . . . We had a
discussion and an essay by Pomeroy last Saturday about the position of the British nation in India, and sought
through ancient and modern history for instances of such arelation between two nations, but found none. We seem
to be in the position of having undertaken the management of India at the most critical period, when all the old
institutions and religions must break up, and yet it is by no means plain how new civilisation and self-government
among people so different from us is to be introduced. One thing is clear, that if we neglect them, or turn them
adrift again, or ssimply make money of them, then we must look to Spain and the Americans for our examples of
wicked management and consequent ruin.

FROM HISFATHER.

11th November 1855.
The platometer will require much consideration, both by you and by any one that undertakes the making. Y ou

114 © copyright 1997 Sonnet Software, Inc., al rights reserved.



need hardly expect the details all rightly planned at the first; many defects will occur, and new devices contrived to
conquer unforeseen difficulties in the execution. | would suspect £10 would not go far to get it into anything like
good working order. If the instrument were made, to whom isit to belong? And if it succeeds well, for whose profit
is all to be contrived? Does Bryson so understand it as to be able to make it? Could he estimate the cost, or would
he contract to get an instrument up? Fixing on a suitable size is very important.

TO HISFATHER.
Trin. Coll., 12th November 1855.
| attended Willis on Mechanism to-day, and | think | will attend his course, which is about the parts of
machinery. | was lecturing about the velocity of water escaping from a hole this morning. There was a great noise
outside, and we looked out at a magnificent jet from a pipe which had gone wrong in the court. So that | was saved
the trouble of making experiments. [221]
| was talking to Willis about the platometer, and he thinks it will work. Instead of toothed wheels to keep the
spheres in position always, | think watch-spring bands would be better.

Trin. Coll., 25th November 1855.

| think | told you that Pomeroy wasiill. He has had rather a sharp attack of bilious fever. His mother has come
up. He was getting round on Thursday, but he saw too many people, and was rather the worse of it. However, the
doctor says that the recovery simply requires attention, and patience, and no hurrying.

| have been reading old books of optics, and find many things in them far better than what is new. The foreign
mathematicians are discovering for themselves methods which were well known at Cambridge in 1720, but are
now forgotten.

| have got a contrivance made for expounding instruments. It is a squared rod, one yard long, on which slide
pieces which will carry lenses. Each piece has a wedge which fixes it tight on the rod, and a saw-shaft, with holes
through it, for fastening the pasteboard frame of the lens. By means of this | intend to set up all kinds of models of
instruments.

TOR. B. LITCHFIELD, Esqg.
Trin. Coll., 28th November 1855
| am busy with questionists pretty regularly just now, slanging them one after another for the same things. As
they have just set upon me for the evening, | must stop now and get out some optical things to show them.

TO HISFATHER.
Trin. Coll., 3d December 1855.
| had four questionist papers last week as my subjects come thick there; so | am full of men looking over
papers. | have also to get ready a paper on Faraday's Lines of Force for next Monday. [222]

Pomeroy is till very ill, but to-day he feels easier, and his mouth is not quite so dry and sore. He gets food
every two or three hours, and port wine every time. | go up in the morning and look after the getting up and
bedmaking department along with the nurse, after which Mrs. Pomeroy comes, and the nurse goes to bed.

Maurice was here from Friday to Monday, inspecting the working men's education. He was at Goodwin's on
Friday night, where we met him and the teachers of the Cambridge affair. He talked of the history of the
foundation of the old colleges, and how they were mostly intended to counteract the monastic system, and allow of
work and study without retirement from the world.

Trin. Coll., 11th December.

Last night | lectured on Lines of Force at the Philosophical. | put off the second part of it to next term. | have
been drawing alot of lines of force by an easy dodge. | have got to draw them accurately without calculation.

Pomeroy has been improving slowly, but sometimes stopping. He is so big that it requires a great deal to get up

his strength again. | saw Dr. Paget at the Philosophical to-day, and he seemed to think him in afair way to recover.
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CHAPTER VIII.

ESSAYS AT CAMBRIDGE—1853 TO 1856.

THE description of Maxwell's life at Cambridge would be incomplete without some notice of the
Essays written by him from time to time for the “Apostles” Club. These range from the spring of
1853 to the summer of 1856. Thrown off, as such things are, in irresponsible gaiety of heart, mere
“gardens of Adonis,” as Plato would cal them, they contain real indications of the writer's
speculative tendencies, and are most characteristic of the activity and fulness of his mind, of his
ironical humour, and of his provoking discursiveness and indirectness of expression. He is not
“upon his oaths,” and often throws out tentatively whole train of arguments or ideas.

1. “Decision.” Written in February 1853.

After a humorous sketch of the distraction arising from the different associations of term and vacation time,
the question is raised whether on the whole a learned education is unfavourable to decision of character and
opinion. The answer pointed at, though not distinctly given, is that high education may often unsettle opinion, but
ought to strengthen character. It must suffice here to quote afew of the most characteristic passages.—

“ ... Inthis charitable (holiday) frame of mind, we [224] resolved to try the effect our learning upon a mixed
company.

“Not to dazzle them too much at first, we merely ventured to quote to an elderly lady a passage from Griffin on
Presbyopic Vision. She intended to get a new pair of spectacles, and hoped that optical advice, fresh from College,
might assist her in her choice. She was surprised to learn that she must ascertain the distance behind the retina at
which the image of a distant object is formed, and that she might then determine from the proper formula the focal
lengths of the lenses she required.

“Shocked at the unhesitating way in which we proposed the most barbarous if not impossible operations, she
replied that she would rather try several pairs, and take those that suited her best.”

“ ... When thisindecision” (of opinion) “cannot be traced to hypochondria, we generally find indications of a
defective appreciation of quantity and a deceptive memory.

“Its victims measure reasons by their number and not by their weight. They do not say 'so much,’ but 'so many
things to be said on both sides." To make the number equal on both sides they will split an argument or state it in
several ways. These ingenious self-tormentors have invented a form of reasoning which ought to take its place
beside the 'reasoning in a circle’ We may call it reasoning, in a corner, or tergiversation. . . . It derives its name
from the motion of the imprisoned monarch in a drawn game at draughts, and is resorted to when pressed by a
digunctive argument. . . . In this way these clacking metronomes endeavour to transfer their inquietude to their
neighbours.”

“. .. Itisthis consciousness of aim that gives to their experience the character of self-education. While other
men are drifted hither and thither by conflicting influences, their sails seem to resolve every blast in a favourable
direction. To them catastrophes are lessons and mysteries illustrations. Every thing and every person is estimated
by its effect in accelerating personal advancement. [225]

“The aims thus adopted may be different in kind and value. One may aim at effective deeds, another at
completeness, a third at correctness, a fourth at dignity, while another class estimates its progress by the
universality of its sentiments and the comprehensiveness of its sympathy with the varieties of the human mind.
Some, in short, attend more to self-government, and some to mental expansion. When these tendencies can be
confined and subordinated, there emerges the perfectly educated man, who, in the rigidity of his principles, acts
with decision, and in the expansibility of his sympathy tolerates all opinions.”

2. “What is the Nature of Evidence of Design?” 1853.

“Design! The very word . . . disturbs our quiet discussions about how things happen with restless questionings
about the why of them all. We seem to have recklessly abandoned the railroad of phenomonology, and the black
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rocks of Ontology stiffen their serried brows and frown inevitable destruction.

“. .. The belief in design is a necessary consequence of the Laws of Thought acting on the phenomena of
perception.

“. .. The essentials then for true evidence of design are— (1) A phenomenon having significance to us; (2)
Two ascertained chains of physical causes contingently connected, and both having the same apparent
terminations, viz., the phenomenon itself and some presupposed personality. . . . If the discovery of a watch
awakens my torpid intelligence | perceive a significant end which the watch subserves. It goes, and, considering its
locality, it is going well. . . . My young and growing reason points out two sets of phenomena. . . (a) the elasticity
of springs, etc. etc., and (b) the astronomical facts which render the mean solar day the unit of civil time combined
with those social habits which require a cognisance of the time of day.

“ ... lItisthe business of science to investigate these causal chains. If they are found not to be independent but
to meet in some ascertained point, we must transfer the [226] evidence of design from the ultimate fact to the
existence of the chain. Thus, suppose we ascertained that watches are now made by machinery . . . the machinery
including the watch forms one more complicated and therefore more evident instance of design.”

“ ... Theonly subordinate centres of causation which | have seen formally investigated are men and animals;
the latter even are often overlooked. But every well-ascertained law points to some central cause, and at once
constitutes that centre a being in the general sense of the word. Whether that being be personal is a question which
may be determined by induction. The less difficult question whether the being be intelligent is more practicable,
and should be kept in view in the investigation of organised beings.

“The search for such invisible potencies or wisdoms may appear novel and unsanctioned. . . . For my part | do
not think that any speculations about the personality or intelligence of subordinate agents in creation could ever be
perverted into witchcraft or demonolatry.

“Why should not the Original Creator have shared the pleasure of His work with His creatures and made the
morning stars sing together, etc.?

“1 suspect that such a hope has prompted many speculations of natural historians, who would be ashamed to
put it into words.*®®

“ ... Threefallacies—(1) Putting the final cause in the place of a physical connection, as when Bernoulli saw
the propriety of making the curves of isochronous oscillations and of shortest time of descent both cycloids; (2) The
erroneous assertion of a physical relation, as when Bacon supplemented the statement of Socrates about the
eyebrows [227] by saying that pilosity is incident to moist places; (3) (and worst) applying an argument from final
causes to wrongly asserted phenomena:—'Because water is incompressible, it cannot transmit sound, and therefore
fishes have no ears." Every fact here stated is erroneous.”

In the course of this paper—in which are discernible the traces of early impressions derived through the poetry
of Milton—there occurs also incidentally a statement of the Hamiltonian doctrine of Perception,’® with the
following significant corollary:—

“Perception is the ultimate consciousness of self and thing together.

“If we admit, as we must, that this ultimate phenomenon is incapable of further analysis, and that subject and
object alone are immediately concerned in it, it follows that the fact is strictly private and incommunicable. One
only can know it, therefore two cannot agree in a name for it. And since the fact is simple it cannot be thought of
by itself nor compared alone with any other equally simple fact. We may therefore dismiss all questions about the
absolute nature of perception, and all theories of their resemblances and differences. We may next refuse to turn
our attention to perception in general, as all perceptions are particular.”

18 This Neo-platonic fancy (of dhmonr goi), with which the reader may contrast the serio-comic lines on “Paradoxical

Philosophy,” is embodied in the aternative title of the paper—"Ought the Discovery of a Plurality of Intelligent Creators to
weaken our Belief in an Ultimate First Cause?” A third title has been added later in the author's hand—"Does the Existence of
Causal Chains prove an Astral Entity or a Cosmothetic |dealism?’

87 This statement concludes as follows—"The late superfluity of assertions might have been avoided by simply,
unintelligibly and therefore unanswerably, proclaiming myself a natural dualist, uncontaminated with the heresy of
unitarianism or the pollution of cosmothetic idealism.”
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3. Idotic Imps. Summer Term, 1853.

Starting from Isaac Taylor's Physical Theory of another Life, which Maxwell at this time seems to have
regarded as in itself an innocent and rather attractive piece of fancy,—"the perusal of it has a tendency rather to
excite speculation than to satisfy curiosity, and the author obtains the approbation of the reader, while he fails to
convince him of the soundness of his views,”—he takes occasion from it to [228] characterise the “Dark Sciences’
to which Taylor's book may unintentionally lend encouragement—a result to be deprecated.

“The first question | would ask concerning a spiritual theory would be, Is it favourable or adverse to the
present developments of Dark Science? The Dark Sciences . . . while they professto treat of laws which have never
been investigated, afford the most conspicuous examples of the operation of the well-known laws of association . . .
in imitating the phraseology of science, and in combining its facts with those which must naturally suggest
themselves to a mind unnaturally disposed. In the misbegotten science thus produced we have speciously sounding
laws of which our first impression is that they are truisms, and the second that they are absurd, and a bewildering,
mass of experimental proof, of which all the tendencies lie on the surface and all the data turn out when examined
to be heaped together as confusedly as the stores of button-makers . . . and those undigested narratives which are
said to form the nutriment of the minute philosopher. . . . The most orthodox system of metaphysics may be
transformed into a dark science by its phraseology being popularised, while its principles are lost sight of.”

Three phases of dark science are described:—

“(1.) At first they were or pretended to be physical sciences. Their language was imitated from popular
physics, and their professed aim was to explain occult phenomena by means of new and still more occult material
laws. Experiments in animal magnetism were always performed with the nose carefully turned towards the north.
In electrobiology a scrupulous system of insulation was practised at first, and afterwards, when galvanism became
more popular than statical electricity, circuits were formed of alternate elements, those of one sex being placed
between those of the other. . . . The fluid which in former times circulated through the nerves under the form of
animal spirits, isin our day expanded so as to fill the universe, and [229] is the invisible medium through which
the communion of the sensitive takes place.

“(2.) The next phase of the dark sciencesis that in which . . . the phraseology of physicsis exchanged for that
of psychology. In this stage we hear much of the power of the will. The verb to will acquires a new and popular
sense, so that every one now is able to will a thing without bequeathing it. People can will not to be able to do a
thing, then try and not succeed; while those of stronger minds can will their victims out of their wits and back
again.

“(3.) The third or pneumatological phase begins by distrusting, as it well may, the explanations prevalent
during the former stages of apparitions, distant intercourse, etc. It suggests that different minds may have some
communion, though separated by space, through some spiritual medium. Such a suggestion if discreetly followed
up might lead to important discoveries, and would certainly give rise to entertaining meditations. But the
cultivators of the dark sciences have done as they have ever delighted to do. Their spirits are not content with
making themselves present

' Where all the nerves of sense are numb,
Spirit to spirit, ghost to ghost.’

but they become the familiar spirits of money-making media, and rap out lies for hours together for the amusement
of a promiscuous ‘circle.” . . . While the believers sit round the table of the medium and form one loop of the figure
8, the spiritual circle enclosing the celestial mahogany forms the upper portion of the curve, the medium herself
congtituting the double point. But who shall say of the dark sciences that they have reached the maximum of
darkness? Men have listened to the toes of a medium as to the voice of the departed. Let them now stand about her
table as about the table of devils. If one spirit can wrap itself in petticoats, why may not another dance with three
legs? A most searching question truly! And accordingly the powerful analysis of Godfrey has led him to the
conclusion that a table of which the plane surface is touched [230] by believing fingers may be transformed into a
diaboloid of revolution. . . . Will there be an interminable series of such expressions of belief, each more unnatural
than its predecessor, and gradually converging towards absol ute absurdity ?”
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4. Has everything beautiful in Art its original in Nature? Spring of 1854—shortly after the Tripos
Examination.

“As the possibility of working out the question within the time forms no part of our specification, we may
glance at heights which mock the attenuated triangle of the mathematician, and throw our pebble into depths
which his cord and plummet can never sound.”

Maxwell here takes his revenge upon the Senate-house by becoming more discursive than ever.'®

He begins by deprecating precise definitions and proposing an appeal to facts.

His conclusion is as follows.—"Nothing beautiful can be produced by Man except by the laws of mind acting
in him as those of Nature do without him; and therefore the kind of beauty he can thus evolve must be limited by
the very small number of correlative sciences which he has mastered; but as the Theoretic and imaginative faculty
is far in advance of Reason, he can apprehend and artistically reproduce natural beauty of a higher order than his
science can attain to; and as his Moral powers are capable of a still wider range, he may make his work the
embodiment of a still higher beauty, which expresses the glory of nature as the instrument by which our spirits are
exercised, delighted, and taught. If there is anything more | desire to say it is that while | confess the vastness of
nature and the narrowness of our symbolical sciences, yet | fear not any effect which either Science or Knowledge
may have on the beauty of that which is beautiful once and for ever.”

The following observations occur in the course of the essay:— [231]

“All your analysis is cruelly anatomical, and your separated faculties have al the appearance of preparations.
You may retain their names for distinctness but forbear to tear them asunder for lecture-room demonstration. . . .
They separate a faculty by saying it is not intellectual, and then, by reasoning blindfold, every philosopher goes up
his own tree, finds a mare's nest and laughs at the eggs, which turn out to be pure intellectual abstractions in spite
of every definition.

“With respect to beauty of things audible and visible, we have a firm conviction that the pleasure it affords to
any being would be of the same kind by whatever organisation he became conscious of it. . . . Our enjoyment of
music is accompanied by an intuitive perception of the relations of sounds, and the agreement of the human race
would go far to establish the universality of these conditions of pleasure, though Science had not discovered their
physical and numerical significance.”

Beauty of Form.—*A mathematician might express his admiration of the Ellipse. Ruskin agrees with him. . . .
It is a universal condition of the enjoyable that the mind must believe in the existence of a law, and yet have a
mystery to move about in. . . . All things are full of elipses—bicentral sources of lasting joy, as the wondrous
Oken might have said.” Beauty of form, then, is—1. Geometrical; 2. Organic; 3. “Rivers and mountains have not
even an organic symmetry; the pleasure we derive from their forms is not that of comprehension, but of
apprehension of their fitness as the forms of flowing and withstanding matter. When such objects are represented
by Art, they acquire an additional beauty as the language of Nature understood by Man, the interpreter, although
by no means the emendator, of her expressions.

“ ... The power of Making is man's highest power in connexion with Nature.”

Beauty of Colour.—"“The Science of Colour does, indeed, point out certain arrangements and gradations
which follow as necessarily from first principles, as the curves of the [232] second order from their equations.
These results of science are, many of them, realised in natural phenomena taking place according to those physical
laws of which our mathematical formulae are symbols; but it is possible that combinations of colours may be
imagined or calculated, which no optical phenomenon we are acquainted with could reproduce. Such a result
would no more prove the impropriety of the arrangement than ignorance of the planetary orbits kept the Greeks
from admiring the Ellipse.”

5. Envelopment: Can Ideas be developed without Reference to Things as their developing Authorities?
Summer Term, 1854.

Early in 1854 Maxwell had read J. H. Newman's™ Essay on the Development of Christian Doctrine. He
appears to have felt an inconsistency between the tenor of that work and its title, which set him meditating on the
difference between true Development—i.e. Education—and Envelopment or Self-Involution, as a tendency

188 gee above, pp. 167, 8.
189 Cardinal Newman.
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incident to certain habits of thought.

He traces the working of this tendency in various subjects ending with theology, and then proceeds as
follows—

“Envelopment is a process by which the human mind, possessed with a preternatural impatience of facts and
fascinated by the apparent simplicity of some half-apprehended theory, seeks, by involving the chain of its
speculations in hopeless confusion, to round it, as it were, to a separate whole.

“Thus Mr. Newman and his predecessors take up some single practice of Christians, and by means of
analogies derived from the practices of Egyptian priests, Roman emperors, or Jewish rabbis, they determine, most
precisely, the situation, extent, and exposure of the place of purging by fire, together with all the technicalities,
observances, and etiquette of that mysterious region. The convolutions of the brain are very wonderful.” [233]

As afurther illustration he proceeds to trace the genesis of phreno-mesmerism.

Against the Theory of the Development of Doctrine he sets the fact of the Education of Mankind.

The Essay is highly ironical and full of caustic touches, but it is difficult to detach them for quotation.

“One great art in argument when you have the first move is to divide everything into that which is and that
which is not in some assigned class. In this way you make it the business of the opponent to discover what other
important things there may be which may be said of the subject in hand.

“ ... These subtle differences when further multiplied by the application of the seven tests of development,
would require a seven years apprenticeship with Thomas Aquinas before anything could be said of them except
assent or contempt.

“ ... Inevery human pursuit there are two courses—one, that which in its lowest form is called the useful, and
has for its ultimate object the extension of knowledge, the dominion over Nature, and the welfare of mankind. The
objects of the second course are entirely self-contained. Theories are elaborated for theories sake, difficulties are
sought out and treasured as such, and no argument is to be considered perfect unless it lands the reasoner at the
point from which he started.

“ ... Some years ago | encountered a gentleman whose main object was to discover the musical relations of
the number eleven. | hear on good authority that the question is not only more perplexed but more interesting than
ever.

“ ... | have unaccountably passed over that Logic by means of which many a powerful mind has persuaded
itself that it was usefully engaged while devoting alife to the defence or attack of the fourth figure of the syllogism,
and that Metaphysics which even now seeks to find arguments about the operations of the senses, while it rejects
the aid of physiology or any other appeal to facts. [234]

“1 now proceed to envelop an argument from one of those dark sciences which seem to have been sent up from
Dom Daniel for the specia purpose of displaying reasonings of this kind.

“It is well known that the brain is the organ of intellectual activity. It is held by all that the intellect is made
up of many distinct faculties. Therefore the brain must be composed of corresponding organs.” . . .

The Essay concludes quite seriously—" The education of man is so well provided for in the world around him,
and so hopeless in any of the worlds which he makes for himself, that it becomes of the utmost importance to
distinguish natural truth from artificial system, the development of a science from the envelopment of a craft.”

6. Morality. May 1855. (See above, p. 202), Is Ethical Truth obtainable from an Individual Point of View?

An inquiry concerning the first principles of Moral Philosophy.

Of three criteria, fitness, pleasure, and freedom, the last is preferred, but is pronounced incomplete. Adam
Smith's use of the principle of sympathy is then considered. “ The repeated action of what Smith calls sympathy,
calls forth various moral principles, which may be deduced, no doubt, from other theories, as necessary truths, but
of which the actual presence is now first accounted for. . . . Instead of supposing the moral action of the mind to be
a speculation on fitness, a calculation of happiness, or an effort towards freedom, he makes it depend on a
recognition of our relation to others like ourselves.” This method (that of self-projection) is pronounced the only
true one, but is to be extended so as to embrace other relations than that of mere similarity.

Such is the bare outline of an essay which would fill at least a dozen pages. It touches on various themes, from
the origin of law to the religious sanction of morals, and contains no little evidence of the writer's growing power
of observing human life. [235]

120 © copyright 1997 Sonnet Software, Inc., al rights reserved.



7. Language and Speculation. Autumn of 1855. (See above, p. 218.) Is the Modern Vocabulary of the English
Language the Effect or the Cause of its Speculative Sate?

A series of observations on style, origina but very discursive, chiefly aimed at certain literary affectations
which were then beginning to creep in.

“ ... Thenew form of the old thought must be dressed out with words, and must attract attention by bringing
forward what should be kept in the background. No wonder the poor fellow thinks his head is turned, when he is
trying to see over the collar of his coat.

“...By al meanslet us have technical terms belonging to every science and mystery practised by men, but let
us not have mere freemasonry or Ziph language by which men of the same cult can secretly combine.”

8. Analogies. February 1856. Are there Real Analogiesin Nature?

This essay contains a serious exposition of Maxwell's deliberate views on philosophical questions, and is
therefore given here entire, not omitting the playful opening paragraph.

“In the ancient and religious foundation of Peterhouse there is observed this rule, that whoso makes a pun
shall be counted the author of it, but that whoso pretends to find it out shall be counted the publisher of it, and that
both shall be fined. Now, as in a pun two truths lie hid under one expression, so in an analogy one truth is
discovered under two expressions. Every question concerning analogies is therefore the reciprocal of a question
concerning puns, and the solutions can be transposed by reciprocation. But since we are still in doubt as to the
legitimacy of reasoning by analogy, and as reasoning even by paradox has been pronounced less heinous than
reasoning by puns, we must adopt [236] the direct method with respect to analogy, and then, if necessary, deduce
by reciprocation the theory of puns.

“That analogies appear to exist is plain in the face of things, for al parables, fables, similes, metaphors,
tropes, and figures of speech are analogies, natural or revealed, artificial or concealed. The question is entirely of
their reality. Now, no question exists as to the possibility of an analogy without a mind to recognise it—that is rank
nonsense. You might as well talk of a demonstration or refutation existing unconditionally. Neither is there any
guestion as to the occurrence of analogies to our minds. They are as plenty as reasons, not to say blackberries. For,
not to mention all the things in external nature which men have seen as the projections of things in their own
minds, the whole framework of science, up to the very pinnacle of philosophy, seems sometimes a dissected model
of nature, and sometimes a natural growth on the inner surface of the mind. Now, if in examining the admitted
truths in science and philosophy, we find certain general principles appearing throughout a vast range of subjects,
and sometimes re-appearing in some quite distinct part of human knowledge; and if, on turning to the constitution
of the intellect itself, we think we can discern there the reason of this uniformity, in the form of a fundamental law
of the right action of the intellect, are we to conclude that these various departments of nature in which analogous
laws exist, have a rea inter-dependence; or that their relation is only apparent and owing to the necessary
conditions of human thought?

“There is nothing more essential to the right understanding of things than a perception of the relations of
number. Now the very first notion of number implies a previous act of intelligence. Before we can count any
number of things, we must pick them out of the universe, and give each of them a fictitious unity by definition.
Until we have done this, the universe of sense is neither one nor many, but indefinite. But yet, do what we will,
Nature seems to have a certain horror of partition. Perhaps the most natural thing to count “one” for is a man or
human [237] being, but yet it is very difficult to do so. Some count by heads, others by souls, others by noses; still
there is a tendency either to run together into masses or to split up into limbs. The dimmed outlines of phenomenal
things all merge into another unless we put on the focussing glass of theory and screw it up sometimes to one pitch
of definition, and sometimes to another, so as to see down into different depths through the great millstone of the
world.

“As for space and time, any man will tell you that 'it is now known and ascertained that they are merely
modifications of our own minds." And yet if we conceive of the mind as absolutely indivisible and capable of only
one state at a time, we must admit that these states may be arranged in chronological order, and that this is the
only real order of these states. For we have no reason to believe, on the ground of a given succession of simple
sensations, that differences in position, as well as in order of occurrence, exist among the causes of these
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sensations. But yet we are convinced of the co-existence of different objects at the same time, and of the identity of
the same object at different times. Now if we admit that we can think of difference independent of sequence, and of
seguence without difference, we have admitted enough on which to found the possibility of the ideas of space and
time.

“But if we come to look more closely into these ideas, as developed in human beings, we find that their space
has triple extension, but is the same in all directions, without behind or before, whereas time extends only back and
forward, and aways goes forward.

“To inquire why these peculiarities of these fundamental ideas are so would require a most painful if not
impossible act of self-excenteration; but to determine whether there is anything in Nature corresponding to them,
or whether they are mere projections of our mental machinery on the surface of external things, is absolutely
necessary to appease the cravings of intelligence. Now it appears to me that when we say that space has three
dimensions, we not only express the impossibility of conceiving a fourth dimension, co-ordinate [238] with the
three known ones, but assert the objective truth that points may differ in position by the independent variation of
three variables. Here, therefore, we have a real analogy between the congtitution of the intellect and that of the
external world.

“With respect to time, it is sometimes assumed that the consecution of ideasis afact precisely the same kind as
the sequence of events in time. But it does not appear that there is any closer connection between these than
between mental difference, and difference of position. No doubt it is possible to assign the accurate date of every
act of thought, but | doubt whether a chronological table drawn up in this way would coincide with the sequence of
ideas of which we are conscious. There is an analogy, but | think not an identity, between these two orders of
thoughts and things. Again, if we know what is at any assigned point of space at any assigned instant of time, we
may be said to know all the events in Nature. We cannot conceive any other thing which it would be necessary to
know; and, in fact, if any other necessary element does exist, it never enters into any phenomenon so as to make it
differ from what it would be on the supposition of space and time being the only necessary elements.

“We cannot, however, think any set of thoughts without conceiving of them as depending on reasons. These
reasons, when spoken of with relation to objects, get the name of causes, which are reasons, analogically referred
to objects instead of thoughts. When the objects are mechanical, or are considered in a mechanical point of view,
the causes are still more strictly defined, and are called forces.

“Now if we are acquainted not only with the events, but also with the forces, in Nature, we acquire the power
of predicting events not previously known.

“This conception of cause, we are informed has been ascertained to be a notion of invariable sequence. No
doubt invariable sequence, if observed, would suggest the notion of cause, just as the end of a poker painted red
suggests the notion of heat, but although a cause without its invariable [239] effect is absurd, a cause by its
apparent frustration only suggests the notion of an equal and opposite cause.

“Now the analogy between reasons, causes, forces, principles, and moral rules, is glaring, but dazzling.

“A reason or argument is a conductor by which the mind is led from a proposition to a necessary consequence
of that proposition. In pure logic reasons must all tend in the same direction. There can be no conflict of reasons.
We may lose sight of them or abandon them, but cannot pit them against one another. If our faculties were
indefinitely intensified, so that we could see all the consequences of any admission, then all reasons would resolve
themselves into one reason, and all demonstrative truth would be one proposition. There would be no room for
plurality of reasons, till less for conflict. But when we come to causes of phenomena and not reasons of truths, the
conflict of causes, or rather the mutual annihilation of effects, is manifest. Not but what there is a tendency in the
human mind to lump up all causes, and give them an aggregate name, or to trace chains of causes up to their knots
and asymptotes. Still we see, or seem to see, a plurality of causes at work, and there are some who are content with
plurality.

“Those who are thus content with plurality delight in the use of the word force as applied to cause. Cause is a
metaphysical word implying something unchangeable and always producing its effect. Force on the other hand is a
scientific word, signifying something which always meets with opposition, and often with successful opposition,
but yet never fails to do what it can in its own favour. Such are the physical forces with which science deals, and
their maxim is that might is right, and they call themselves laws of nature. But there are other laws of nature
which determine the form and action of organic structure. These are founded on the forces of nature, but they seem
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to do no work except that of direction. Ought they to be called forces? A force does work in proportion to its
strength. These direct forces to work after a model. They are moulds, not forces. [240] Now since we have here a
standard from which deviation may take place, we have, besides the notion of strength, which belongs to force, that
of health, which belongs to organic law. Organic beings are not conscious of organic laws, and it is not the
conscious being that takes part in them, but another set of laws now appear in very close connexion with the
conscious being. | mean the laws of thought. These may be interfered with by organic laws, or by physical
disturbances, and no doubt every such interference is regulated by the laws of the brain and of the connexion
between that medulla and the process of thought. But the thing to be observed is, that the laws which regulate the
right process of the intellect are identical with the most abstract of al laws, those which are found among the
relations of necessary truths, and that though these are mixed up with, and modified by, the most complex systems
of phenomena in physiology and physics, they must be recognised as supreme among the other laws of thought.
And this supremacy does not consist in superior strength, as in physical laws, nor yet, | think, in reproducing a
type as in organic laws, but in being right and true; even when other causes have been for a season masters of the
brain.

“When we consider voluntary actions in general, we think we see causes acting like forces on the willing
being. Some of our motions arise from physical necessity, some from irritability or organic excitement, some are
performed by our machinery without our knowledge, and some evidently are due to us and our volitions. Of these,
again, some are merely arepetition of a customary act, some are due to the attractions of pleasure or the pressure of
constrained activity, and a few show some indications of being the results of distinct acts of the will. Here again we
have a continuation of the analogy of Cause. Some had supposed that in will they had found the only true cause,
and that all physical causes are only apparent. | need not say that this doctrine is exploded.

“What we have to observe is, that new elements enter into the nature of these higher causes, for mere abstract
[241] reasons are simply absolute; forces are related by their strength; organic laws act towards resemblances to
types,; animal emotions tend to that which promotes the enjoyment of life; and will isin great measure subject to all
these, although certain other laws of right, which are abstract and demonstrable, like those of reason, are supreme
among the laws of will.

“Now the question of the reality of analogies in nature derives most of its interest from its application to the
opinion, that all the phenomena of nature, being varieties of maotion, can only differ in complexity, and therefore
the only way of studying nature, is to master the fundamental laws of motion first, and then examine what kinds of
complication of these laws must be studied in order to obtain true views of the universe. If this theory be true, we
must look for indications of these fundamental laws throughout the whole range of science, and not least among
those remarkable products of organic life, the results of cerebration (commonly called 'thinking’). In this case, of
course, the resemblances between the laws of different classes of phenomena should hardly be called analogies, as
they are only transformed identities.

“If, on the other hand, we start from the study of the laws of thought (the abstract, logical laws, not the
physio-logical), then these apparent anal ogies become merely repetitions by reflexion of certain necessary modes of
action to which our minds are subject. | do not see how, upon either hypothesis, we can account for the existence of
one set of laws of which the supremacy is necessary, but to the operation contingent. But we find another set of
laws of the same kind, and sometimes coinciding with physical laws, the operation of which is inflexible when
once in action, but depends in its beginnings on some act of volition. The theory of the consequences of actions is
greatly perplexed by the fact that each act sets in motion many trains of machinery, which react on other agents
and come into regions of physical and metaphysical chaos from which it is difficult to disentangle them. But if we
could place the [242] telescope of theory in proper adjustment, to see not the physical events which form the
subordinate foci of the disturbance propagated through the universe, but the moral foci where the true image of the
origina act is reproduced, then we shall recognise the fact, that when we clearly see any mora act, then there
appears a moral necessity for the trains of consegquences of that act, which are spreading through the world to be
concentrated on some focus, so as to give a true and complete image of the act in its moral point of view. All that
bystanders see, is the physical act, and some of itsimmediate physical consequences, but as a partial pencil of light,
even when not adapted for distinct vision, may enable us to see an object, and not merely light, so the partial view
we have of any act, though far from perfect, may enable us to see it morally as an act, and not merely physicaly as
an event.

“If we think we see in the diverging trains of physica consequences not only a capability of forming a true
image of the act, but also of reacting upon the agent, either directly or after a long circuit, then perhaps we have
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caught the idea of necessary retribution, as the legitimate consequence of all moral action.

“But as this idea of the necessary reaction of the consequences of action is derived only from a few instances,
in which we have guessed at such a law among the necessary laws of the universe; and we have a much more
distinct idea of justice, derived from those laws which we necessarily recognise as supreme, we connect the idea of
retribution much more with that of justice than with that of cause and effect. We therefore regard retribution as the
result of interference with the mechanical order of things, and intended to vindicate the supremacy of the right
order of things, but still we suspect that the two orders of things will eventually dissolve into one.

“1 have been somewhat diffuse and confused on the subject of moral law, in order to show to what length
analogy will carry the speculations of men. Whenever they see a relation between two things they know well, and
[243] think they see there must be a similar relation between things less known, they reason from the one to the
other. This supposes that although pairs of things may differ widely from each other, the relation in the one pair
may be the same as that in the other. Now, asin a scientific point of view the relation is the most important thing
to know, a knowledge of the one thing leads us along way towards a knowledge of the other. If all that we know is
relation, and if all the relations of one pair of things correspond to those of another pair, it will be difficult to
distinguish the one pair from the other, although not presenting a single point of resemblance, unless we have
some difference of relation to something else, whereby to distinguish them. Such mistakes can hardly occur except
in mathematical and physical analogies, but if we are going to study the constitution of the individual mental man,
and draw all our arguments from the laws of society on the one hand, or those of the nervous tissue on the other,
we may chance to convert useful helps into Wills-of-the-wisp. Perhaps the 'book,’ as it has been called, of natureis
regularly paged; if so, no doubt the introductory parts will explain those that follow, and the methods taught in the
first chapters will be taken for granted and used as illustrations in the more advanced parts of the course; but if it is
not a'book’ at al, but a magazine, nothing is more foolish to suppose that one part can throw light on another.

“Perhaps the next most remarkable analogy is between the principle, law, or plan according to which all things
are made suitably to what they have to do, and the intention which a man has of making machines which will
work. The doctrine of final causes, although productive of barrenness in its exclusive form, has certainly been a
great help to enquirers into nature; and if we only maintain the existence of the analogy, and allow observation to
determine its form, we cannot be led far from the truth.

“There is another analogy which seems to be supplanting the other on its own ground, which lies between the
principle, law, or plan according to which the forms of [244] things are made to have a certain community of type,
and that which induces human artists to make a set of different things according to varieties of the same model.
Here apparently the final cause is analogy or homogeneity, to the exclusion of usefulness.

“And last of al we have the secondary forms of crystals bursting in upon us, and sparkling in the rigidity of
mathematical necessity and telling us, neither of harmony of design, usefulness or moral significance,—nothing
but spherical trigonometry and Napier's analogies. It is because we have blindly excluded the lessons of these
angular bodies from the domain of human knowledge that we are still in doubt about the great doctrine that the
only laws of matter are those which our minds must fabricate, and the only laws of mind are fabricated for it by
matter.”

9. Autobiography. (Dated) 8th March 1856.
I's Autobiography possible?

Under the guise of an ironical paradox, that al biography is (1) impossible, (2) inevitable, Maxwell
recommends the simple record of facts, and deprecates the method of introspection. Of many shrewd remarks
occurring in the course of this essay, the following are the most noticeable:—

“. .. When a man once begins to make a theory of himself, he generally succeeds in making himself into a
theory.

“. .. The truthfulness of the biography depends quite as much upon the relations which subsisted between the
author and his subject, as upon his fidelity in collecting authentic accounts of his actions.

“. .. It will be found that the motives under which the celebrated characters of history have acted, are, whether
good or bad, pretty much of the same order of refinement, as long as we gather them from the same historian. It is
when we pass from one historian to another that we discover a new order of motives, both in the good and the bad
characters.
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“. .. People do not talk of you, or if they do, they [245] make blunders. But they do reflect you, and that more
faithfully than your looking-glass.

“. .. The stomach-pump of the confessional ought only to be used in cases of manifest poisoning. More gentle
remedies are better for the constitution in ordinary cases.

“. .. Every man has aright and is bound to become acquainted with himself; but he will find himself out better
by intercourse with well-chosen reagents, than by putting on his own thumbscrews, or by sending round to his
friends for their opinions. In the choice of reagents, the first thing to be avoided is incapability and insincerity,
which generally go together.

“. .. Suppose such a history or biography to exist, where actions are described without comment, but in a spirit
faithful to the highest truth. It will be an indestructible picture of life, which cannot be distorted by future
accidents, and which, by its clear arrangement and perfect ssimplicity, is sure to pass into our experience without
that opposition which, by the constitution of man, accompanies the forcible administration of moral precept.”

10. Unnecessary Thought. October (?), 1856. “Is a horror of Unnecessary Thought natural or unnatural? Which
does Nature abhor most, a superplenum or a vacuum of thought” ?

A great part of every life is necessarily unconscious or mechanical. “We have a natural and widespread
aversion to the act of thinking, which exists more or less in all men.” But, on the other hand, abstract thought
needs to be continually checked through contact with reality, and it is more important that our thoughts should
have a living root in experience, than that they should be perfectly self-consistent at any particular stage of their
growth.

“. .. They know the laws by heart, and do the calculations by fingers. . . . When will they begin to think? Then
comes active life: What do they do that by? Precedent, wheel-tracks, and finger-posts.

“ ... Thereis one part of the process at least to which [246] attention is unfavourable. | mean the very
important and necessary operation of forgetting useless facts.

“. .. Growth goes on in the mind as in the body by a process of appropriation and rejection; and the mental
growth is rendered steady and real by its close connection with material and external things.”

11 and 12—Two unfinished Essays, on Sensation, and on Reason and Faith, may be
probably assigned to the period of attendance on his father's iliness in Edinburgh, in the spring of
1855. See hisletter to C. J. Monro, of Feb. 19, on p. 210. “1 have afew thoughtson . . . sensation
generaly, and akind of dim outline of Cambridge palavers, tending to shadow forth the influence
of mathematical training on opinion and speculation.”
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CHAPTER IX.
DEATH OF HIS FATHER—PROFESSORSHIP AT ABERDEEN—1856, 1857 /ET.—24-25.

“And yet thy heart
The lowliest duties on herself did lay.”

SOON after his return to Cambridge in February 1856 (after seeing his father comfortably
established in Edinburgh), Maxwell heard from his old friend Professor Forbes that the Chair of
Natural Philosophy at Marischal College, Aberdeen, was vacant, and he shortly afterwards
became a candidate. He had never contemplated a life of entire leisure, but it may seem strange
that Cambridge, where besides his lectureship he had various philanthropic interests, should not
have afforded him a sufficient field for regular work. He foresaw that the Scotch appointment
would please his father, and that the arrangement of session and vacation time would enable him
to spend the whole summer uninterruptedly at Glenlair. Some expressions in his letters also seem
to indicate that he rather shrank from the prospect of becoming a Cambridge “Don.” He had
observed the narrowing tendencies of college life, and preferred the rubs of the world. [248]

His letters to his father and others at this time sufficiently explain the course of his
candidature, in which the point most deserving notice is the generous way in which he speaks of
his rivals. While treating the whole matter with his usua grave irony, he seems to have conducted
his part of it with considerable sagacity, and when he returned to Edinburgh about the middie of
March everything was well in train. He had the pleasure of knowing that his father's interest in the
guestion was at least equal to his own, and that the old man had been roused by it to some return
of his former vigour. But the end was near. After a few days spent in Edinburgh, the father and
son went home to Glenlair, as they had planned—a matter of no small anxiety and difficulty. The
short vacation had all but passed away, when, on Thursday the 2d of April, just before his son was
to have returned to Cambridge, Mr. John Clerk Maxwell suddenly expired.

The outward change was not very great. Maxwell went up to Cambridge as usual. Glenlair
was till his home. His interest in his own subjects was undiminished. His candidature for
Aberdeen continued. But the personal loss to him was incalculable and irreparable. Their long
daily companionship had been followed by a correspondence which was al but daily, by vacations
spent together, and an uninterrupted interchange, whether present or absent, of thoughts and
socid interests, both light and grave. During the last six months it is true the old man had been
failing, and, to outward observers, was considerably [249] changed. But the change had only
caled out his son's affection into more active exercise, and had never checked the flow of
communication by word or letter. What depth of feeling lay beneath Maxwell's quiet demeanour
at this time may be inferred from the poem written at Cambridge during that summer tern, and put
into my hands when we met afterwards at Glenlair. Some lines of it may be appropriately inserted
here.—

“Yes, | know the forms that meet me are but phantoms of the brain,
For they walk in mortal bodies, and they have not ceased from pain,
Oh those signs of human weakness, |eft behind for ever now,

Dearer far to me than glories round a fancied seraph’s brow.
Oh the old familiar voices; oh the patient waiting eyes,
Let me live with them in dreamland while the world in slumber lies.
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For by bonds of sacred honour will they guard my soul in sleep
From the spells of aimless fancies that around my senses creep.
They will link the past and present into one continuous life;

While | feel their hope, their patience, nerve me for the daily strife.
For it isnot all afancy that our lives and theirs are one,

And we know that all we seeis but an endless work begun.

Part is left in nature's keeping, part has entered into rest;

Part remains to grow and ripen hidden in some living breast.”

Such was James Clerk Maxwell during the “years of April blood.”

LETTERS, 1856.

TO HISFATHER.
Trin., 14th Feb. 1856.

Y esterday the Ray Club met at Hort's. | took my great top there and spun it with coloured discs attached to it. |
have been planning a form of top, which will have more variety of motion, but I am working out the theory, so that
I will wait till I know the necessary dimensions before | settle the plan. [250]

| told Willie (Cay) how | had hung up a bullet by a combination of threads.

| have drawn from theory the curves which it ought to describe, and when | set the bullet a-going over the
proper curve, it traces it out over and over again as if it were doing a pre-ordained dance, and kept a steady eye on
the line on the paper. | have enlarged my stock of models for solid geometry, made of coloured thread, stretched
between two pasteboard ends.

FROM PROFESSOR J. D. FORBES.
Edinburgh, 13th Feb. 1856.

You may not perhaps have heard that Mr. Gray, Professor of Natural Philosophy, Marischal College,
Aberdeen, is dead. He was a pleasing and energetic person, in the prime of life and health, a few months ago, when
| saw him last.

| have no idea whether the situation would be any object to you; but | thought | would mention it, as | think it
would be a pity were it not filled by a Scotchman, and you are the person who occurs to me as best fitted for it.

Do not imagine from my writing that | have the smallest influence in the matter, or interest in it beyond the
welfare of the Scottish Universities.

It is in the gift of the Crown. The Lord Advocate and Home Secretary are the parties to apply to. | am not
acquainted with either.

In the Commissioners Report of 1830 the emoluments are stated at about £350. But they are not always to be
depended upon.

Another point. | think you ought certainly to be a Fellow of the Royal Society of Edinburgh. | shall be glad to
propose you if you wish it.

TO HISFATHER.
Trin. Coll., 15th Feb. 1856.

Professor Forbes has written to me to say that the Professorship of Nat. Phil. at Marischal College, Aberdeen,
is vacant by the death of Mr. Gray, and he inquires if 1 [251] would apply for the situation, so | want to know what
your notion or plan may be. For my own part, | think the sooner | get into regular work the better, and that the best
way of getting into such work is to profess one's readiness by applying for it.

The appointment lies with the Crown—that is, the Lord Advocate and Home Secretary. | suppose the correct
thing to do is to send certificates of merit, signed by swells, to one or other of these officers.

| am going to ask about the method of the thing here, and Thacker has promised to get me the College
Testimonials. If you see any one in Edinburgh that understands the sort of thing, could you pick up the outline of
the process?

In al ordinary affairs political distinctions are supposed to weigh a great deal in Scotland. The English notion
is that in pure and even in mixed mathematics politics are of little use, however much a knowledge of these
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sciences may promote the study of politics. Asto Theology, | am not aware that the mathematicians, as a body, are
guilty of any heresies, however some of them may have erred. But these are too mysterious subjects to furnish
matter for calculation, so | may tell you that the reflecting stereoscope was finished yesterday, and looks well, and
that | got a Devil made at the same time, which | play at the Gymnasium for relaxation and breathing time.

Forbes also suggests my joining the Royal Society.

Trin. Coll., 20th Feb. /56.

Asfar aswriting (Testimonials) goes, there is a good deal, and if you believe the Testimonials you would think
the Government had in their hands the triumph or downfall of education generally, according as they elected one
or not.

However, wisdom is of many kinds, and |1 do not know which dwells with wise counsellors most, whether
scientific, practical, political, or ecclesiastical. | hear there are candidates of all kinds relying on the predominance
of one or other of these kinds of wisdom in the constitution of the Government. [252]

| had a letter from Dr. Swan of Edinburgh, who is a candidate, asking me for my good opinion, which | gave
him, so far as | had one. His printed papers are good, and | hear he is so himself. Maclennan is also a candidate.
He has the qualification of making himself understood.

The results of this term are chiefly solid Geometry Lectures, stereoscopic pictures, and optical theorems. My
lectures are to be on Rigid Dynamics and Astronomy next term, so | do not expect to be out of work by reason of
Aberdeen, and | have plenty to get through in those subjects.

I have been making more stereoscopic curves for my lectures. | intend to select some and draw them very neat
the size of the ordinary stereoscopic pictures, and write a description of them, and publish them as mathematical
illustrations. I am going to do one now to illustrate the theory of contour linesin maps, and to show how the rivers
must run, and where the lines of watershed must be.

FROM HIS FATHER.
22d Feby. 1856.
. . . | believe there is some salary, but fees and pupils, | think, cannot be very plenty. But if the postie be
gotten, and prove not good, it can be given up; at any rate it occupies but half the year.

TO HISFATHER.
Trin. Coll., 12th March.
| was at the Working College to-day, working at decimal fractions. We are getting up a preparatory school for
biggish boys to get up their preliminaries. We are also agitating in favour of early closing of shops. We have got
the whole of the ironmongers, and all the shoemakers but one. The booksellers have done it some time. The Pitt
Press keeps late hours, and is to be petitioned to shut up.
| have just written out an abstract of the second part of my paper on Faraday's Lines of Force. | hope soon to
write [253] properly the paper of which it is an abstract. It is four weeks since | read it. | have done nothing in that
way this term, but am just beginning to feel the electrical state come on again, and | hope to work it up well next
term.

TOMISSCAY.
Thursday Afternoon (3d April 1856.)
DEAR AUNT—My father died to-day at twelve o'clock. He was sleepless and confused at night, but got up to
breakfast. He saw Sandy a few minutes, and spoke rationally, then came into the drawing-room, and sat down on a
chair for a few minutes to rest, and gave a short cry and never spoke again. We gave him ether for a little, but he
could not swallow it. There was no warning, and apparently no pain. He expected it long, and described it so
himself.
Do you think Uncle Robert could come and help a little? Tell Dr. Bell and other people. Asiit is, it is better
than if it had been when | was away. He would not let me stay. | was to go to Cambridge on Friday.— Your aff.
nephew. J. C. MAXWELL.

TO MRS. BLACKBURN of Killearn.

Glenlair, Thursday.
DEAR MRS. BLACKBURN—MYy father died suddenly to-day at 12 o'clock. He had been giving directions
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about the garden, and he said he would sit down and rest a little as usual. After a few minutes | asked him to lie
down on the sofa, and he did not seem inclined to do so, and then | got him some ether, which had helped him
before.

Before he could take any he had a dlight struggle, and all was over. He hardly breathed afterwards.

He used often to talk to me about this, which has come at last, and he seemed fully to have made up his mind
to it and to be prepared for it. His nights have sometimes been troubled, and last night | was with him the whole
time trying to get him into a comfortable sleep, which did not comettill light. [254]

Otherwise we thought him better than when in Edin’. He was very glad to get back here again.

| write to you that you may tell Mrs. Wedderburn. She ought to know, and | trust you will let her know, that
not only was there no pain or distress about my father's death, but he had often been speaking of how glad he was
that he had got everything put in order, and that he was home again.

I have written to ask my Uncle Robert Cay to come and help me in various things, as | am rather alone here.
Of course | have written to Sir George, and will do so to other relatives as soon as | can. Your affte. cousin,

JAMES CLERK MAXWELL.

FROM R. DUNDAS CAY, Esq., to MISS CAY, on MR. JOHN
CLERK MAXWELL'S Degth.
Glenlair, 8th April 1856.

I think you will be glad to hear how we are getting on. It is very nice to see how natural James is. There is no
affectation of more feeling than he really has, but he talks away upon his own subjects when not busy with the
necessary preparations for to-morrow. Fortunately these occupy him a good deal, and as | think the business is of
use to him, | only assist him and keep him talking. For instance, he made out all the list and directed the letters
himself; | sat by and sealed them. Then my health requires awalk every day, so we go out and talk away very much
asusual al the time, discussing the thinning of plantations, etc.

It is beautiful to see the feeling of all the people towards him, all thinking for him, and trying to assist him in
every way, and he trying to carry on everything as beforee—or when he wants to make a change, his anxiety, lest
people should think he disapproves of the former customs. For instance, he wished to have the servants in for
prayers every evening, instead of our reading by ourselves and reading to them separately; he was quite afraid they
should think his doing so would look as if he thought it was wrong, it not having been done before. [255]

TO LEWIS CAMPBELL, Esqg.
Trin. Coll., 22d April 1856.

I have had many things to attend to lately, which have kept me from writing to you. | am glad you wrote to
me. | got a very kind letter from your mother and Baob, for which you must thank them meanwhile. My uncles,
Robert and Albert, stayed with me till the 15th. That day | got a letter from Cambridge about college matters, and
so | had to set to work at home more vigorously. George Wedderburn came in the afternoon, and we had two hard
days work of various kinds.

On Friday he and | left Glenlair, and | got here on Saturday, and since yesterday have been lecturing.

All things are as if | had been up after a common vacation, and | see them all the same as they used to be. |
have got back among chapels and halls and scholarships, and all the regular routine, with now and then some
expression of condolence, which is al that strangers can or ought to afford. Neither they nor | enter on a subject
which must be misunderstood; but it seems to me that while all the old subjects are as interesting to me as ever, |
talk about them without understanding the men | talk to.

| have two or three stiff bits of work to get through this term here, and | hope to overtake them. When the term
isover | must go home and pay diligent attention to everything there, so that | may learn what to do.

The first thing | must do is carry on my father's work of personally superintending everything at home, and for
doing this | have his regular accounts of what used to be done, and the memories of all the people, who tell me
everything they know. As for my own pursuits, it was my father's wish, and it is mine, that | should go on with
them. We used to settle that what | ought to be engaged in was some occupation of teaching, admitting of long
vacations for being at home; and when my father heard of the Aberdeen proposition he very much approved. | have
not heard anything very lately, but | believe my name is not yet put out [256] of question in the L. Advocate's
book. If | get back to Glenlair | shall have the mark of my father's work on everything | see. Much of them is still
his, and | must be in some degree his steward to take care of them. | trust that the knowledge of his plans may be a
guide to me, and never a constraint.
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| am glad to hear of your [Oxford] W[orking Men's] Coll[ege]. The preparatory school here has at once got
from seventy to ninety scholars all in earnest, and they have had to migrate to alarger schoolhouse.

We might consider of you and Bob and W. Cay coming for a quiet week or two to Glenlair in summer, if all
goes well. Bob is with Willie and Charlie now touring.

| am getting a new top turned to show my class the motion of bodies of various forms about a fixed point. |
expect to get very neat results from it, and agreeing with theory of course.

FROM PROFESSOR J. D. FORBES.

Bridge of Allan, 30th April 1856.
MY DEAR SIR—I have just seen in the newspaper that you have been appointed to the Chair in Marischal

College, on which | beg sincerely to congratul ate you.
| regret much that it should at the same time be my lot to express my sympathy on the occasion of the recent
death of your father. Such a loss occurs but once in a lifetime. In your case | am sure that it has the greatest
alleviation which it admits of—I mean the consciousness that you have been an affectionate and dutiful son, and
that your excellent conduct relieved your father's mind from every shade of anxiety regarding you.—Believe me

always, yours very sincerely,

JAMES D. FORBES.

TOR. B. LITCHFIELD, Esqg.
Trinity, 4th June 1856.

On Thurs. evening | take the North-western route to the North. | am busy looking over immense rubbish of
papers, etc., for some things not to be burnt lie among much combustible matter, and some is soft and good for
packing. [257]

It is not pleasant to go down to live solitary, but it would not be pleasant to stay up either, when all one had to
do lay elsewhere. The transition state from a man into a Don must come at last, and it must be painful, like gradual
outrooting of nerves. When it is done there is no more pain, but occasional reminders from some suckers, tap-roots,
or other remnants of the old nerves, just to show what was there and what might have been.

After his father's death, Maxwell set himself anew to the tasks before him, with a mingled
sense of loss and responsibility. One of his first duties was to apply himself to the management of
his estate. He remained at Glenlair during most of the summer, only making a short excursion to
Belfast on account of his cousin, William Cay, who, in accordance with his advice, was about to
study Engineering under James Thomson, the brother of the Glasgow Professor. In the autumn,
besides entertaining Charles Hope Cay, then a boy of fifteen, in his school holidays, he had
various Cambridge friends to stay with him, asin former years.'*

In November he began his work at Aberdeen. A Scotch Professor has one advantage over a
College lecturer at Cambridge. If his students are less advanced, he has the entire direction of
their work in his own department. It is left to him, apart from any [258] prescribed system, to
determine the order in which the parts of his subject shall be developed. His selection of topicsis
not dominated by the Final Examination. This peculiarity of his position was fully appreciated by
Clerk Maxwell, whose experience of the course in Edinburgh under Forbes, gave him a
“standpoint” from which to arrange his great fund of scientific acquirement in presenting it to his
students.

Had Maxwell the qualities of a teacher? That he was not on the whole successful in oral
communication is an impression too widespread to be contradicted without positive proof. Yet his

190 \with one of these, who happened to be “Carlyle-mad,” he drove one day on pilgrimage to Craigenputtock. The

enthusiast, in his rapture, harangued an old peasant, who was hoeing “neeps,” on the glorious doings of the former tenant of the
farm-house. The man listened, stooping over his work till the rhapsody was over, then looked up for a moment saying, “It is aye
gude that mends,” and resumed his labour. Maxwell was fond of relating this.
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letters bear sufficient evidence that in many respects he had a true vocation as an educator. The
combination of keen sympathy with native authority and dignity, the intense interest in his subject,
his endless power of taking trouble, his philanthropic enthusiasm, his critical study of mankind, his
wide range of language and ideas, must have enabled him to make his mark as a public teacher,
either at Aberdeen or Cambridge, if he had remained long enough at either place to wear off some
superficial impediments, to adapt his methods to his environment, and to effect a thorough
understanding with his pupils. Asit was, his lectureship at Trinity lasted only for ayear, and in the
Scotch university he had only taught for three short sessions when Marischal College was on the
point of being suppressed, and his reputation as a teacher was, under these circumstances,
brought into comparison with that of others whose strength lay in exposition. To those who know
what is implied in academical contests [259] and controversies, the mention of these facts will be
a sufficient caution against taking the lowest estimate of Maxwell's teaching powers; and in after
years “a Cambridge, where his class consisted of picked students,” we have good authority for
saying “his lectures were listened to with an attention and pleasure similar to that with which his
books are now read.” But at this earlier time there were certainly drawbacks, of which he himself
was imperfectly conscious. Between his students ignorance and his vast knowledge, it was
difficult to find a common measure. The advice which he once gave a friend whose duty it was to
preach to a country congregation, “Why don't you give it them thinner?” must often have been
applicable to himself. Another hindrance lay in the very richness of his imagination, and the
swiftness of hiswit. The ideas with which his mind was teeming were perpetually intersecting, and
their interferences, like those of the waves of light, made “dark bands’ in the place of colour, to
the unassisted eye. Illustrations of ignotum, per ignotius, or of the abstruse by some unobserved
property of the familiar, were multiplied with dazzling rapidity. Then the spirit of indirectness and
paradox, though he was aware of its dangers, would often take possession of him against his will,
and either from shyness, or momentary excitement, or the despair of making himself understood,
would land him in “chaotic statements,” breaking off with some quirk of ironical humour. Add to
this his occasiona hesitation, his shortsightedness, and the long years of [260] solitary intercourse
with his father, who understood his meaning from the dlightest hint and rather encouraged the
family trick of “calling things out of their names,” and the list of hindrances is sufficiently
formidable. But he was striving to overcome those of which he knew, and even if he had never
done so completely, the weight of his character as well as the profundity of his genius, and his
unvarying kindliness, must have won their way.

As marking his educationa enthusiasm, it should not be forgotten here that he continued at
Aberdeen the practice which he had commenced at Cambridge, of lecturing to working men. This
was entirely voluntary, and for aught | know may have been regarded as a piece of eccentricity.

A trivial incident may be recorded as throwing light on his relations to professors and students
severally. The professors had unlimited access to the library, and were in the habit of sometimes
taking out a volume for the use of a friend. The students were only allowed two volumes at a
time. Maxwell took out books for his students, and when checked for this by his colleagues
explained that the students were his friends.

Amongst the human phenomena surrounding him, one which genuinely interested him was the
religious “reviva” which took place about that time in Scotland. His intercourse with evangelica
friends in England had prepared him to sympathise with such “experiences,” and his Calvinistic
reading had familiarised him with the language used. And he was less [261] jealous of
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Antinomianism than of a cut and dried morality.” But he was in no wise distracted from his
professional duties by this or anything else, and although he referred to it in conversation, it has
left no trace in any of hisremaining letters which | have seen.

LETTERS, 1856-1857.

TOR. B. LITCHFIELD, Esqg.
Glenlair, 4th July 1856.
| have got some prisms and opticals from Edinbro’, and | am fitting up a compendious col our-machine capable
of transportation. | have aso my top for doing dynamics and severa colour-diagrams, so that if 1 come to
Cheltenham | shall not be empty handed. At the same time | should like to hear from you soon.

| have been giving a portion of time to Saturn's Rings, which | find a stiff subject but curious, especially the
case of the motion of afluid ring. The very forces which would tend to divide the ring into great drops or satellites
are made by the motion to keep the fluid in a uniform ring.

| find I get fonder of metaphysics and less of calculation continually, and my metaphysics are fast settling into
the rigid high style, that is about ten times as far above Whewell as Mill is below him, or Comte or Macaulay
below Mill, using above and below conventionally like up and down in Bradshaw.

Experiment furnishes us with the values of our arbitrary constants, but only suggests the form of the functions.
Afterwards, when the form is not only recognised but understood scientifically, we find that it rests on precisely the
same foundation as Euclid does, that is, it is ssmply the contradiction of an absurdity, out of which may we all get
our legs at last! [262]

TO THE SAME.
Glenlair, 18th July 1856.
I can promise you milk and honey and mutton, with wind and water to match, a reasonable stock of natives of
great diversity, and very unlike any natives | know elsewhere. | also expect a cousin'® here, who carries a clear
and active mind in a body ditto ditto, and | hope to make them stick closer together by the material above stated.

TO THE SAME.
Glenlair, 9th September 1856.

My only hope for Pomeroy is that he may keep his health; if that remains | think it quite presumptuous to
interfere with him by hopes or otherwise, for | would rather be interfered with by him (from which | am safe) than
bother a man who steers so well himself. Y ou must remember that besides the clerical shell of respectability which
isto be put on, there is sometimes alay shell of anhrigmon geasna, which has in some measure to be put off, or
perhaps more truly drawn in, for no one that has once known can ever forget that instead of two views there are
three, good, bad, and grotesque; and tho' all things are full of jokes, that does not hinder them from being quite
full, or even more so, of more solemn matters. It also strikes me that if we were to compare notes, the thing we
would most differ about would be the notion we have of the “standpoint” (see religious prints, passm) of the men
whom we know in common.

My own notion is that you see him where he ought to be according to principle, and | see him where he acts,
as if he was, that is, in the position which would naturally produce his actual life. But | find on comparing notes
with other people that a man always shows himself up differently according to the man who is with him. In fact |
do it myself, so | must now show up the fishing side for the benefit of Charlie (Cay). [263]

TO C. J. MONRO, Esq.
Glenlair, 14th October 1856.
... During September | had Lushington, Maclennan, and two cousins “Cay” here. Now | am writing a solemn
address or manifesto to the Natural Philosophers of the North,**® which | am afraid | must reinforce with coffee
and anchovies, and a roaring hot fire and spread coat-tails to make it all natural. By the way, | have proved that if

191 Seep. 111
192 Charles Hope Cay.
198 His Inaugural Lecture at Aberdeen.
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there be nine coefficients of magnetic induction, perpetual motion will set in, and a small crystalline sphere will
inevitably destroy the universe by increasing all velocities till the friction brings all nature into a state of
incandescence, or as H—— would say, Terrestrial all in Chaos shall exhibit efflorescence.

TOMISSCAY.
129 Union Street, Aberdeen,
27th February 1857.

You are right about my being two letters in debt to you. | proceed to “post you up” to the most recent epoch.
The weather is mild and sunny, but the winter has been severe. The planets Jupiter and Venus have been
neighbours; Saturn, Mars, and Mercury also visible.

To descend to particulars. | find everything going on very smoothly. | never passed an equa time with less
trouble. | have plenty of work but no vexation as yet. In fact, | am beginning to fear that | must get into some
scrape just to put an end to my complacency.

I will begin with the College. We are having public meetings and caucuses (that is, the students are) for the
election of Lord Rector. Lord Stanley won't come. Lord Elgin is doubtful. They seem to prefer Elgin to Layard. We
are to have a commission consisting of Col. Mure, Cosmo Innes, and Stirling of Keir.

To-morrow | hold my second general examination on the subject we have done. | hope that my men of science
[264] won't have their heads turned with politics. | have all the squibs regularly presented to me. They are not very
good.

| have had 13 special examinations, and the two last have been the best answered of any. | send you my paper
for to-morrow to give it to Bob Campbell with my profoundest esteem.

We have been at the theory of Heat and the Steam Engine this month, and on Monday we begin Optics. | have
a volunteer class who have been thro' astronomy, and we are now at high Optics. Tuesday week | give a lecture to
operatives, etc., on the Eye. | have just been getting cods and bullocks' eyes, to refresh my memory and practice
dissection. The size of the cod and the ox eye is nearly the same. As this was our last day of fluids, | finished off
with a splendid fountain in the sunlight. We were not very wet.

Out of College | have made the most of my time in seeing the natives. | used to walk every day with Professor
Martin, but he was not well for some time, and we broke that habit. | get on better with people of more decision
and less refinement, because they keep me in better order.

| have been keeping up friendly relations with the King's College men, and they seem to be very friendly too. |
have not received any rebukes yet from our men for so doing, but | find that the families of some of our professors
have no dealings, and never had, with those of the King's people. Theoretically we profess charity.

| had a glorious solitary walk to-day in Kincardineshire by the coast—black cliffs and white breakers. | took
my second dip this season. | have found a splendid place, sheltered and safe, with gymnastics on a pole afterwards.

TO THE REV. LEWIS CAMPBELL.
129 Union Street,
Aberdeen, 6th February 1857.
| got your letter™" this morning at breakfast. | was somewhat seedy from being up late, but the perusal seemed
[265] to clear up everything, and | got on better with explaining the properties of elastic fluids than | had any
reason to hope. So when | have doubts about the best mode of explaining anything, | must consult your letter, only
it will not do for ever. | must have a new one now and then.

But | have not been so glad for long. Knowing you of old, | can see how things are by the way you write, and it
is not always that similar announcements have given me similar satisfaction.

So | am glad that you do not know what “it” was. Avoid the neuter pronoun. “It” is unworthy of beasts that
perish. “He” and “She” are for ever and ever. What the form of the pronoun may be after this | cannot tell, but |
think more is meant in the distinction than is fully expressed in thislife.

The Sadducees on the one side, and the ascetics on the other, point out the errors. Solomon, Prov. viii., et
passim, and Eph. vi., indicate matter of contemplation not unallied to action, which in good ground bears good
fruit.

But as Urania remarked to Melpomene, | am but displaying the fact of any belonging to a lower stage in the
scale of things, so | must for the present go down beside my nativerill.

194

19% Announci ng our marriage engagement.
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With respect to this “northern hermitage,” my cell is pretty commodious. In quitting the comobitic cloister of
Trinity for the howling wilderness of Union Street, | have not been made an anchoret. It is quite consistent with the
eremitic life to modify one's fast in friends houses 4 days per week or so.

One thing | am thankful for, though perhaps you will not believe it.—Up to the present time | have not even
been tempted to mystify any one.

I have made out who were most likely to excite my passion that way, and | have avoided some, and broken the
ice with others. | am glad B—— is not here; he would have ruined me. | once met him. | was as much astonished
as he was at the chaotic statements | began to make. But as far as | can learn | have not been misunderstood [266]
in anything, and no one has heard a single oracle from my lips. Of course | do not mean that my class do not
mistake my meaning sometimes. That is found out and remedied day by day. | speak of professors, ministers,
doctors, advocates, matrons, maidens, and phenomenal existences (Chimerae bombylantes in vacuo). We are
through mechanics. | had an ex™ on bookwork on 24th Jan. | got answers to all the questions and riders, though no
one floored them all right. | have now to be brewing experiments on Heat, as well as determining the form of
doctrine to be presented to the finite capacities of my men.

FROM C. J. MONRO, Esqg.
15th February 1857.
Have you seen the Pomeroy packet? It has much more in it than any travels | ever read. Lots of phenomena,
human and otherwise, on the way out: especialy the wavesin astorm. . . .
... They who deal in instruments of strings say that if you strike a certain note you hear certain others above.
Is that because of the further terms in a Fourier's integral, or because a sympathetic vibration is excited in certain
other of the strings of the same instrument? | observe Weber says that it does not occur in wind instruments.

FROM PROFESSOR J. D. FORBES.
Edinburgh, 31st March 1857.
MY DEAR MAXWELL—I have often wished to ask you to tell me how your first session had turned out;
consequently | was exceedingly glad to get your letter this Evening, and to find that you have not been
disappointed in the results of the step to which you kindly say that my assistance was of some use. In what you say
about the monotony of reiteration, | can confidently assure you that your conclusions are quite correct; certain
precautions being, taken which an active mind like yoursis sure to fall upon.
We shall be delighted to see you at the R. S. on the 20th [267] and to have your paper, which, if convenient,
please to put into my hands, as a matter of form, when ready.
| have been at several meetings of the Society, but am feeling a little just now the effects of the season and the
winter'swork, so | shall not be there on the 6th. On the whole, however, | have got through the winter well.
| shall like much to see your Top, of which | read the account in the Athenaaum.
Have you observed in that same flippant paper for last Saturday an attack upon Faraday (as it seems to me) of
a most presumptuous and ignorant kind? Though by no means as yet a convert to the views which Faraday
maintains, yet | have so far a general appreciation of them as to believe that this conceited mathematician (some
fifteenth Cambridge wrangler, |1 guess) is ignorant altogether of what Faraday wishes to prove—Always yours
sincerely,
JAMES D. FORBES.

TO C. J. MONRO, Esq.
Glenlair, Soringholm,
Dumfries, 20th May 1857.
| went to Old Aberdeen for Fourier, . . . but | have forgotten what was to be discovered out of him.

The session went off smoothly enough. 1 had Sun al the beginning of optics, and worked off al the
experimental part up to Fraunhofer's lines, which were glorious to see with awater prism | have set up in the form
of a cubical box, 5 inch side. The only things not generally done that | attempted last session were the undulatory
medium made of bullets for advanced class, and Plateau's experiments on a sphere of oil in a mixture of spirits and
water of exactly its own density.

| succeeded very well with heat. The experiments on latent heat came out very accurate. That was my part, and
the class could explain and work out the results better than | expected. Next year | intend to mix experimental
physics with mechanics, devoting Tuesday and THURSDAY [268] (what would Stokes say?) to the science of
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experimenting accurately.

| got a glorified top made at Aberdeen. | think you saw the wooden type at Cambridge. | have made it the
occasion of a short screed on rotation coming out in the Roy. Soc., Edinburgh, presently.

Last week | brewed chlorophyll (as the chemists word it), a green liquor, which turns the invisible light red.
My pot of all the winter spinach that remained was portentous, so | exhibited the optical effects, which were
allowed to be worth the potful.

My last grind was the reduction of equations of colour which | made last year. The result was eminently
satisfactory.

TOR. B. LITCHFIELD, Esqg.
Glenlair, 29th May 1857.

It is with a profound feeling of pity that | write to a denizen of Hare Court after participating in the blessings
of this splendid day. We had just enough of cloud to prevent scorching, and the grass seemed to like to grow just as
much as the beasts to est it.

| have not had a mathematical idea for about a fortnight, when | wrote them all away to Prof. Thomson, and |
have not got an answer yet with fresh ones. But | believe there is a department of mind conducted independent of
consciousness, where things are fermented and decocted, so that when they are run off they come clear.

By the way, | found it useful at Aberdeen to tell the students what parts of the subject they were not to
remember, but to get up and forget at once as being rudimentary notions necessary to development, but requiring to
be sloughed off before maturity.

| have no one with me but the domestics and dog. The valley seems deserted of its gentry; but we have one
gentleman from Dumfriesshire, who is living in a hired house, and building with great magnificence an Episcopal
Chapel in Castle-Douglas at his own expense. His own house is 20 miles off, a capital place, and thisis perhaps the
least [269] Episcopal part of Scotland by reason of the memory of the dragoons. One old family of the Stewartry is
of that persuasion, and most of the persecutors families are now Presbyterian and Whig, so that the congregation is
but feeble.

It is very different at Aberdeen, where the Presbyterians persecuted far more than the Prelatists, so there |
actually found a true Jacobite (female, | could not undertake to produce a male specimen), and there are three
distinct Episcopal religionsin Aberdeen, all pretty lively.

Can you tell me what the illustrated Tennyson is like? | shan't seeit till | go to Edinbro'. | don't mean are the
prints the best possible, or impervious to green spectacles; but are they nice diagrams as such things go? | should
like to know before long about it, and whether the characters are of the Adamic type, and in reasonable condition,
or pre-Rafaelitic in all but colour, and symbolising everything except the “ Archetypal Skeleton” and the “Nature of
Limbs.”

TO C. J. MONRGO, Esg.
Glenlair, 5th June 1857.
| have not seen article seven, but | agree with your dissent from it entirely. On the vested interest principle, |
think the men who intended to keep their fellowships by celibacy and ordination, and got them on that footing,
should not be alowed to desert the virgin choir or neglect the priestly office, but on those principles should be
allowed to live out their days, provided the whole amount of souls cured annually does not amount to £20 in the
King's Book. But my doctrine is that the various grades of College officers should be set on such a basis that,
although chance lecturers might be sometimes chosen from among fresh fellows who are going away soon, the
reliable assistant tutors, and those that have a plain calling that way, should after a few years be elected permanent
officers of the College, and be tutors and deans in their time, and seniors also, with leave to marry, or rather, never
prohibited or asked any questions on that head, and with leave to retire after [270] so many years service as
seniors. As for the men of the world, we should have a limited term of existence, and that independent of marriage
or “parsonage.”
| saw a paragraph about the Female' Artists Exhibition, and that Mrs. Hugh Blackburn had her Phaethon
there. . . . She has done a very small picture of a haystack making, somewhat pre-Raphaelite in pose, but graceful
withal, and such that the Moidart natives know every lass on the stack, whether seen behind or before. It was at the
Edinburgh Academy of Painters.
| have done a screed of introduction to optics, and am at a sort of general summary of mechanical principles—
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doctrines relating to absolute and relative motion, analysis of the doctrine of Force into the smallest number of
independent truths, theory of angular momentum and couples of work done, and vis viva, of actual and potential
energy, with continual jaw on the doctrine of measurement by units all through.

TO REV. LEWIS CAMPBELL.

Glenlair, 7th August 1857.
| got your letter yesterday. | have oftener corresponded with people | expected to see than with those | had just
left, so you must excuse my being rather more glad of it than if | had expected it. So you were better than | took
you for; put that in the Logic-mill and grind it by “Conversion of Props.” Since you left | have been stirring up old
correspondents. Poor W—— is “himself again,” with not many to care about him. He could not keep the A——
youths in order, and tried to get his authority backed by the big authorities. Then | suppose ensued a struggle
between bodily weakness and hesitation, and mental sternness, stubbornness, and conscientiousness. The result
probably was something severe in substance and mild in manner, or otherwise open to scorn from the youths.—I
don't know, but he has resigned his place. The youths then proceeded to express their penitence, and the authorities
their regret. But he is now taking private pupils for that seat . . . of learning, with not more friends and friendliness
than [271] of old. Not exactly. | am glad to hear of his knowing some mathematical men, actuaries, etc., and

corresponding with them, and he is much more friendly by the post than by speech and face.

Y esterday we did our Castle-Douglas, and round by Greenlaw (Gordon, Esg.) Old Greenlaw impounded us at
once, and embarked us in his boat down to Threave Castle, where some falsified antiquity, and some apart behind
thick woven thorns bathed in the black water of Dee.

Then back to dinner with another party of chance visitors, songs both of the drawing-room and the quire and
the cotton fields, and, to conclude, the unpremeditated hop.

The thing was not destitute of its humours. Old Greenlaw, heir of entail, with charters in his bedroom
belonging to “Young Lochinvar” his forbear, and various Douglases, with rights of pit and gallows, and other
curious privileges, sending all his people and visitors neck and heels in the very best direction for themselves. Son
and daughter—mild, indefatigable, generally useful, doing (at home) exactly as they are bid. One gay litter(ar)y
widow, charming never so wisely, with her hair about her ears and her elbows on her knees, on alow stool, talking
Handel, or Ruskin, or Macaulay, or general pathos of unprotected female, passing off into criticism, witticism,
pleasantry, unmitigated slang, sporting, and betting.

One little Episcopal chaplain, a Celt, whom | see often, but do not quite fathom—that is, | don't know how far
he respects and how far he is amused with his most patronising friends. One, mathematical teacher somewhere,—
friend to chaplain. Voice. Mild, good fellow, like a grown up chorister, quite modest about everything except his
voice—"What will they say in England,” “The Standard Bearer,” “Oh Susannah” (Chaplain leads chorus),
“Courtin' down in Tenessee” (Chaplain obligato), “Yet once more’ (Handel), “But who may abide” (do.), and so
on.

One good old widow lady, with manners. One son to d°,—sanguine temperament, open countenance, very
much run to nose, brain inactive, probably fertile in military virtue. [272] Two daughters to d°,—healthy, physical
force girls, brains more developed owing to their not having escaped in the form of nose.

Now, conceive the Voice set down beside one of the physical forces, and trying to interest her in the capacities
of different rooms for singing in, she being more benevolent and horsefleshy than technically musical,—the
Chaplain entertaining the other with an account of his solitary life in his rooms—old Greenlaw hospitably
entreating the mannerly widow, and trying to get the Nose to talk.

The young widow fixed on Colin, and informed him that if Solomon were to reappear with all his wisdom, as
well as his glory, he would yet have to learn the polka; and that the mode of feasting adopted by the Incas of Peru
reminded her strongly of a custom prevalent among the Merovingian race of kings of France.

Living in the Pampas she regarded as an enviable lot, and she was at aloss to know the best mode of studying
Euclid for the advantage of being able to teach a young brother of six (years old).

So we did not get hometill near 11, and | had to be up at Glenlair at 5 this morning, the result of which is that
at 12 to-night | am alittle sleepy. Johnny*®® can swim across the big pool at the Chapel, al by himself. His taste of
water through the nose did him great good. . . . | have had some races after stones down the water in Loch Roan. |
have kept the stone in sight a good way, but it has always beaten me. I'll try some broken crockery to begin with.

| have succeeded in establishing the existence of an error in my Saturnian mazes, but | have not detected it yet.

1% His cousin John Cay, younger brother of William and Charles.
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| have finished the first part of the Réligion Naturelle.'® | am not a follower of those who believe they know what
perfection must imply, and then make a deity to that pattern; but it is very well put, and carries one through,
though if the book belongs to this age at al, it is eminently unlike most books of this century in England. But |
only know [273] one other book of French argument on the positive (not positiviste) side, and that also worked by
“demonstration.” My notion is, that reason, taste, and conscience are the judges of all knowledge, pleasure, and
action, and that they are the exponents not of a code, but of the unwritten law, which they reveal as they judge by it
in presence of the facts. The facts must be witnessed to by the senses, and cross-examined by the intellect, and not
unless everything is properly put on record and proved as fact, will any question of law be resolved at headquarters.
We are only going through our Lehrjahr in the knowledge of Perfection, and we may have a Wanderjahr to
complete even after getting the first diploma, which is a certificate of having eyes to see the work, a conscience to
feel after Right, and faith to believe in the Word, and to reach a station thereby where both those eyes and that
conscience may be satisfied, or at least appeased. | do not think it is doing Reason, etc. any injustice to say that
rough dead facts are the necessary basis on which to work in order to elicit the living truth, not from the facts, but
either from the utterer of facts or the giver of Reason, which two are one, or Reason would never decipher facts.

For know, whatever was created needs

To be sustained and fed. Of elements

The grosser feeds the purer, etc.

—— various degrees

Of substance, and in things that live, of life
Meanwhile enjoy

Your fill what happiness this happy state

Can comprehend, incapable of more.

196 By H. Jules Simon.
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CHAPTER X.

ABERDEEN—MARRIAGE 1857 TO 1860, AT. 26-29.

THE Glenlair letters of 1857 (see last chapter) sufficiently indicate Maxwell's mental condition in
the interval between his first and second sessions at Aberdeen. His expansive sociable spirit is
putting forth fresh feelers, and he has made a new beginning in his observation of man in society.
But he has not yet recovered from the loss of the preceding year, and those who read between the
lines cannot fail to trace here and there a touch of sadness peering from beneath the habitual
buoyancy of his style.

In September of this year another loss renewed the feeling of desolation which had haunted
him since his father's death. His friend Pomeroy, whom he had nursed in illness, and of whose
career in India he had augured so highly, was carried off by a second attack of fever, caused by a
hurried journey during the first outbreak of the Mutiny. Maxwell's letters to Mr. Litchfield show
how keenly he felt this blow, and what deep thoughts on human life and destiny were once more
stirred up in him.

His original work on electricity was now for a while interrupted by another laborious task,
which [275] absorbed his best energies for more than a year. The examiners for the Adam'’s Prize,
given by St. John's College in honour of the discovery of Neptune'¥’, had set as a subject, “The
Structure of Saturn's Ring.” To frame and test an hypothesis which should account for the
observed phenomena was a problem of no ordinary complexity, and one to which the speculative
imagination and mathematical ingenuity of Clerk Maxwell were particularly adapted. It appears to
have completely fascinated him for the time. The essay by which he gained the prize, and which he
published after elaborately revising it, is well known to students, and the allusions to the subject in
his letters at thistime will be read with interest.

Such was the strain of feeling, and such the chief intellectual interest, with which he returned
to Aberdeen, where he seems to have been once more destined, though in his native country, to
understand more than he was understood; and in his letters, together with the deepening
earnestness and the unfailing humour, there is now and then mingled for the first time a grain of
bitterness, or what may be taken for such. But it is rather the cry of a spirit hungering for
completion. And the phase of disharmony quickly passes off, and is followed by a song of
triumph.

Of his new acquaintances at Aberdeen he had become most intimate with the family of
Principal Dewar of Marischal College, and he was a frequent [276] visitor at their house. His deep
and varied knowledge, not only of his own and kindred subjects, but of history, literature, and
theology, his excellence of heart, and the religious earnestness which underlay his humorous
“shell,” were there appreciated and admired. He had been asked to join them in their annual visit
to Ardhalow, the home of the Principal's son-in-law, Mr. M'Cunn, in the neighbourhood of
Dunoon, and had accepted the invitation. The time of his stay there in September 1857 is marked
by letters which, unlike some others of this period, reflect his brightest mood.

In February 1858 he announced his betrothal to Katherine Mary Dewar, and they were
married early in the following June. In May he had made a journey to the south of England to visit

197 see above, p. 85.
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me in my parish of Milford, in Hampshire, and to act as “best man” on the occasion of our
marriage, which took place at Brighton. My wife and | found our way to Aberdeen in time to be
present at the wedding there, and were shortly afterwards entertained at Glenlair.

The correspondence of these months and the poems then written contain the record of feelings
which in the years that followed were transfused in action and embodied in a married life which
can only be spoken of as one of unexampled devotion.™*®

He remained for two more sessions at Aberdeen. [277] But in 1860 came the fusion of the
colleges, and the Professorship of Natural Philosophy at Marischal College was one of those
suppressed. In the same winter his old friend Professor James D. Forbes, after struggling for eight
years againg ill-health, resigned his Chair, and Maxwell became a candidate for the vacant post. It
is enough to have alluded once for al'* to the contest, which ended in the appointment of
Professor Tait. It only remains to say that Maxwell's relations with that eminent man, who had
been his companion both in Edinburgh and at Cambridge, aways continued to be of the most
friendly kind; and their correspondence, often of the quaintest description, would of itself fill a
volume of very entertaining reading for those possessed of a clue to the labyrinth of science,
learning, wit, and frolicsome allusion, which it contains. The two men looked over proof-sheets of
each other's writings, and when they most differed, Maxwell's criticism condensed in humorous
verse was aways understood and welcomed by the Edinburgh Professor. In the summer [278] of
1860 the ex-professor of Aberdeen was appointed to the vacant Professorship of Natural
Philosophy in King's College, London.

TO LEWIS CAMPBELL, Esqg.
Glenlair, 28th August 1857.
. .. | have been battering away at Saturn, returning to the charge every now and then. | have gjected several
breaches in the solid ring, and now | am splash into the fluid one, amid a clash of symbols truly astounding. When
| reappear it will be in the dusky ring, which is something like the state of the air supposing the siege of Sebastopol
conducted from a forest of guns 100 miles one way, and 30,000 miles the other, and the shot never to stop, but go
spinning away round acircle, radius 170,000 miles. . . .

TO THE SAME.
Ardhallow, Dunoon, 4th Sept. 1857.

The road along Loch Eck is the most glorious for shape and colour of hills and rocks that | have seen
anywhere, specialy on a fine calm day, with clouds as well as sun, and with large patches of withered bracken
mixed with green on the less steep parts of the hills. Then the crushing and doubling up of the strata, and the
dlicing and cracking of the already doubled up strata, quite without respect to previous torment, gives a notion of
active force, as well as passive, even to ungeological minds. We inspected Duncan Marshall, the Hermit of these
parts, and wound up the day with a pull in the boat till dark. . . .

Mrs. Wed[derburn] professes herself ready to “follow follow South” when asked, so when Johnny and | have
done our Moidart and Loch Aylort, we shall hoist sail or get up steam or something, and then very likely he may
reappear to his parent and aunt, and | shall continue my road with my aunt to wait upon the faithful Tobs, and
realise Saturn's Rings, and probably feed a few natives of the valley with [279] the produce of its soil. | was writing

198
199

See the Poems of 1858 amongst the Occasional Piecesin Part I11.

See above, p. 258. As this candidature was the last occasion on which Maxwell was compelled to collect testimonials,
it may be well to add here to what has been said above about his teaching powers, that his success at Aberdeen was very
strongly attested by his colleagues, and in particular by Thomas Clark, the Professor of Chemistry. And four years earlier, in
February 1854, Professor G. G. Stokes had given this important testimony:—* . . . One thing more is wanted in a teacher,
namely, a power of conveying clearly his knowledge to others. That Mr. Maxwell possesses that power | feel satisfied, having
once been present when he was giving an account of some of his geometrical researches to the Cambridge Philosophical
Society, on which occasion | was struck with the singularly lucid manner of his exposition.” (See p. 212.)
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great screeds of letters to Professor Thomson about those Rings, and lo! he was a-laying of the telegraph which was
to go to America, and bringing his obtrusive science to bear upon the engineers, so that they broke the cable with
not following (it appears) his advice. However, | know nothing. List to the new words to a common song, which |
conceived on the ralway to  Glasgow. As | have only a  bizzing, loose,
interruption-to-tal king-& -deathbl ow-to-general -conversation-memory of the orthodox version, | don't know if the
metre is correct; but it is some such rambling metre anyhow, and contains some insignificant though apparently
treasonable remarks in a perfect thicket of vain repetitions. To avoid these let
(u) =“Under the sea,”

so that 2(u), by parity of reasoning, represents two repetitions of that sentiment. This being granted, we shall have
asfollows—

THE SONG OF THE ATLANTIC TELEGRAPH COMPANY.

l.
2(u)
Mark how the telegraph motions to me,
2(u)
Signals are coming along,
With awag, wag, wag;
The telegraph needleis vibrating free,
And every vibration istelling to me
How they drag, drag, drag,
The telegraph cable along,

.
2(u)
No little signals are coming to me
2(u)
Something has surely gone wrong,
And it's broke, broke, broke;
What is the cause of it does not transpire,
But something has broken the telegraph wire
With a stroke, stroke, stroke,
Or else they've been pulling too strong. [280]

1.
2(u)
Fishes are whispering. What can it be,
2(u)
So many hundred miles long?
For it's strange, strange, strange,
How they could spin out such durable stuff,
Lying al wiry, elastic, and tough,
Without change, change, change,
In the salt water so strong.
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V.
2(u)
Therelet usleaveit for fishesto see;
2(u)
They'll seelots of cables erelong,
For we'll twine, twine, twine,
And spin anew cable, and try it again,
And settle our bargains of cotton and grain,
With aline, line, line,—
A line that will never go wrong.

Receive, etc.

TOR. B. LITCHFIELD, Esqg.

Glenlair, 23d Sept. 1857.
| have just returned from the remote Highlands, and have met all the Indian news on my way, and found your
letter at home. | supposeit is best to say what | think to you, rather than what | fedl, for that is confusion. Y ou may
well ask “Why ?” | myself see a horrible despair waiting for us if we knew or even paid enough attention to things
happening continually. Is it merely areaction from our animal life that makes us comfortable again? or excitement
of some other kind? or defective sympathy? No; | think real sympathy is the very thing we want, and we suffer
more from want of union than from any other cause. | cannot make the thing clearer either to you or to myself; but
as | was coming home and expecting bad news, | thought of dead and absent friends, and how they endeavoured
[281] when alive to make themselves known to us, and how the impression they had left in us remained untouched
and sacred during their absence. Then | thought of those who had left the clearest impression on me,—how some
were dead, and their character never known or proved to the world, and their deeds never done as they would have
been if they had lived. But this secret knowledge is strengthening as well as sad, if our brother's life is an

inheritance to us when he falls, and we rise (like Triamond) to fight his battle as well as our own.

Do not understand al this as a theory. | wish to say that it isin personal union with my friends that | hope to
escape the despair which belongs to the contemplation of the outward aspect of things with human eyes. Either be a
machine and see nothing but “phenomena,” or else try to be a man, feeling, your life interwoven, as it is, with
many others, and strengthened by them whether in life or in death. Y ou will say that thisis what a man writes after
a course of healthy exercise and boisterous health, when he suddenly feels a pull on his soul, but his body goes on
as before. But though my knowledge of our friend does not reach so far back as yours, there is a great part of al my
thoughts which bears the mark of his honest handling, for to me he was most liberal in communication, so that all
manner of thought became our common property. When he wasill at Cambridge, my father, who was then rather
better, was very much concerned about him, so that afterwards, when he was worse himself, he would speak of him
from recollections of what | had told him before. So | used to think of them together,—the one guiding me along
by wise plans in the ways of freedom, and the other supplying the energy of speculative honesty and the freshness
of ayounger mind. And is all gone? Certainly not, look at it as you will. I am not trying to persuade myself into
hope. | find | cannot do otherwise. | have been miserable about these very things when there seemed no particular
reason at the time, and then, when the time was worst, felt well; but that must be one's own personal affair. If we
can hear the General's voice [282] we will rise in our tears and go to our places, having conquered ourselves. Long
ago | felt like a peasant in a country overrun with soldiers, and saw nothing but carnage and danger. Since then |
have learned at |east that some soldiers in the field die nobly, and that all are summoned there for a cause.

| am very sorry for India, and for you and poor Mrs. Pomeroy. She had a stake in him that none of us could
have.

TOMISSCAY.
Glenlair, 28th September 1857.
My dear friend Pomeroy died at Ghazeepore about 1st August, from overwork and forced marches. He was a
civilian, and appointed assistant magistrate at Azinghur. He and the rest of the civilians proceeded thither with
about 400 men. When they got there they fought about 2000 insurgents in two feet of water, and beat them off
three times. Pomeroy volunteered to take in a wounded man (Lieut. Lewis, 65 N. 1.) to Ghazeepore, when no one

141 © copyright 1997 Sonnet Software, Inc., al rights reserved.



else would venture to go. He stayed there a few days, but was unwell. Then he went back to his post at Azinghur
for about a week. On the news of the Dinapore mutiny they were al ordered in, and made a forced march on
Ghazeepore, forty miles.

He died soon after getting in.

Of al the men | have known he was the most likely to have done something for India. | never knew a man
more able to see his way through difficulties, more respected by men of al classes, or more determined that duty
should be done whatever might happen. We have one comfort for ourselves, that few men have made themselves
more open to their friends, so that many men may receive something of his spirit, though he is cut off before
strangers could take example by his deeds.

TOR. B. LITCHFIELD, Esqg.
Glenlair, 15th October 1857.
| was glad S. sent me the letter. Remember that [283] besides all the danger and distance from friends, there
was the fever, of which he had aready long experience, and which in such times he knew to be as inconvenient to
his friends as himself. But it is no use saying this and that. Some men redeem their characters by their deeds, and
we praise them. Those that merely show their character by their deeds should be remembered, not praised; and a
complete true man will live longest in the memory, and | cannot but think will be less changed in reality, than one
who has doubtfully struggled with duplicity in his constitution, and has walked with hesitation, though along a
good path. | know that both do deny and renounce themselves in favour of duty and truth, as they come to see
them; and as they come to see how goodness, having the knowledge of evil, has passed through sorrow to the
highest state of all, they accept it as a token that they have found their true head and leader, and so, with their eyes
on him, they complete the process called the knowledge of Good and Evil, which they commenced so early and so
ignorantly.

Now, what the “completion of the process’ is| cannot conceive, but | can feel the difference of Good and Evil
in some degree, and | can conceive the perception of that difference to grow by contemplating the Good till the
confusion of the two becomes an impossibility. Then comes the mystery. | have memory and a history, or | am
nothing at all. That memory and history contain evil, which | renounce, and must still maintain that | was evil. But
it contains the image of absolute good, and the fight for it, and the consciousness that all thisisright.

So there the matter lies, a problem certain of solution. . . .

| am grinding hard at Saturn, and have picked many holes in him, and am fitting him up new and true. | am
sure of most of him now, and have got over some stumbling-blocks which kept me niggling at calculations two
years.

| am to have some artisans as weekly students this winter. [284]

TO THE SAME.
Lauriston, Lodge,
Edinburgh, 25th October 1857.

... Asto collecting memorials, that is athing to do faithfully if at all. No man can write himself down wholly
at once, so no one thing will give a complete autograph of the man. As for anecdotes, they are to be tolerated as the
roughest way of giving to the public sketches of public men; but they will satisfy no private friend, not even him
from whose memory they are drawn.

But if any essays (I know some that were not read aloud to any particular people, but were written by himself
for himself) or anything else of his are to be had, they might be given to Mrs. Pomeroy with what explanation we
could give, and so (not hastily but) when times occur, she might continue to learn more of him and his honestly
fought and thoroughly conquered and well secured path through a land of shadows, where friends and foes seemed
to exchange appearances, so that honesty and sincerity had parted with order and reverence, and indecision had
passed for conscientiousness, and enquiry after truth had been taken for infidelity. A sad world to seek for truth in
under any man's guiding. The exact point at which this progress has been interrupted may be disputed by men, but
they have no jurisdiction, and are ignorant even of their own true faith till something bring it into action.

I could not conceive of any one undertaking to write a memoir. | am fully satisfied of the impossibility of that,
with respect to any young man. The journal of voyage, which was meant to be read, is far the best memorial, and it
is a very good one indeed for his mother and friends, for it is so wonderfully open-hearted and unaffected. |
appreciate these qualities on account of the force which it requires for me to say or do anything according to
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nature, especially in ordinary circumstances.

This spring | read a great deal of MS. at home, which gave me much light about my father and his dealings
with various people. There were journals of travels and adventures [285] from twelve years of age to thirty, and
many other things. Well, | have found that reading profitable in making me remember him better, and honour him
more, and understand better how he ordered his life, and who were his friends. That is the use and intent of
keeping anything belonging to our friends. | do not intend to advertise these things for public sale, for | doubt
whether the public would be better, and | would be worse.

The following letter from Pomeroy to his mother, of which a copy was found in Maxwell's
handwriting, throws further light on the character of the man whose loss was felt so deeply:—

Azingurh, July 28, 1857.

MY DEAR MOTHER—I sit down to write to you in rather a solemn mood, partly owing to my having
received yesterday a note from Mrs. W. H. T., which | enclose, and partly because that, in this part of India, and
particularly in these outlying stations, with no European soldiers, the lives of Englishmen more clearly lie in God's
hand than on most occasions in our sojourn on earth.

| have told you in former letters that | volunteered to go with any civilians who reoccupied a station in the
Benares district. | did this completely of my own responsibility, and whether | was right or wrong God aone
knows. | was then in excellent health, and | could not bear to think that | should be absolutely doing nothing in a
safe station, when an additional European, who could ride or use firearms, even if he could do nothing else, was
not utterly useless to the brave men who were going out in order to make, persuade, or enable the natives to
cultivate their fields, during the three important months of the year, and so avoid afamine.

Mr. Tucker responded immediately to my volunteering, and appointed me “ Assistant Magistrate” of Azingurh,
with nearly —— a month. Y ou know the delay in going, and that | was ill during that time. We left (Benares) on
the 16th, and arrived here on the 18th. The march, which | performed partly on horseback and partly in my buggy,
did not do me any harm, but the fatigue, excitement, and varied feelings caused by an affray with a body of natives,
led by Oude Zemindars, in which we were finally victorious, after five hours of half fighting (not that 1 fought
much, but | was on horseback most of the time), rather weakened me. Then there was a wounded man to be taken
into Ghazipoor, and of those whose duty it was to accompany him nobody who could be spared could be induced to
go, so | volunteered, [286] whereby | pleased him, poor fellow, and his fellow-officers very much, and | believe |
was of use to him. | hoped to have got three days rest at Ghazipoor, but the excitement of seeing new faces, and
giving all my news over and over again, and trying to soothe angry officers whose corps had been abused, and
explaining mistakes, etc. etc., made the rest very ambiguous; and the journey back knocked me up. | was very
feverish last night, but Home (the magistrate) took tremendous care of me, put my bed next his, and got me limes
and honey, and everything he could get for cough or fever. To-day | am a great deal better, but still on rice-milk
and chicken-broth, and as | have no duties but a share in the mess management, | get lots of lying down, but no
absolute rest, as the nine of us, civil and military, live in one six-roomed bungalow. Don't imagine that nine (only)
is the number walking about inside: everybody's bearer except mine and another's, | believe, walk about like tame
dogs, bringing their masters' slightest wants, for few think of getting anything for themselves, even from across the
room.

We have a very grave piece of intelligence from the neighbourhood of Legowlie, the headquarters of the 12th
Irregular Cavalry. A native brought a report to a gentleman living 8 miles from Legowlie, that on the 24th of July
the men of the 12th who were there left the station, and that the commanding officer (Major Holmes) and his wife,
and the Doctor (Gardner), had been killed. This news has at length reached us, whom it concerns nearly, as one
hundred of the same regiment are here. On the other side, it is to be said that al the principal native officers were
absent from Legowlie, two being here now, and one elsewhere, so that the mutiny may not spread, and we have no
treasure here to tempt them, and the Hindu Sepoys are not likely to join them, though their hatred of Musselmans
has two or three times given way to their desire for plunder or love of Christian blood. Our position is precarious,
but I can look it straight in the face, and in four days or less the crisis will, | hope, have passed.

Herne is a Poole man, with an uncle there of the name of Biddel. His wife isin the hills, and he hears from her
now pretty often, but there is a month's interval between the departure and arrival of her letters. He is a decidedly
religious man of a very genuine stamp. He read us last Sunday that grand sermon the Bishop of Calcutta preached
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towards the end of June. Y ou should get it if it isto be had in England.

We are daily expecting to hear of the safety of Lucknow. Poor Mrs. Cooper! She and her children must have
been living in cellars for the last month, to be out of the way of cannon balls: and to live in a cellar in India must
be dreadfully trying. If any children survive it will be a mercy,—a mercy indeed if they escape the awful, horrible
fate of the ladies of Cawnpore. Mrs. Cave, whom | mentioned in my Journal, was, | fear, at the latter place. As a
Madras fusilier said to me (in a broad Irish accent), “1 don't care what they do to the likes of me—but the women—
and Ladies too!” [287]

Poor T—— writes note letters intended to be cheery, but really awfully dismal. She bears up bravely, and
thinks no one sees her sorrow.

We have a picture in the house that belonged to some one who fled from this on the 3d June. It is called
“Woman's Mission.” You must have seen it in the print-shop windows,—two Scutari volunteer nurses attending a
wounded man. A pathetic picture suits our feglings. All but two, | believe, have either wife or lover to think of; but
sorry should | or any be that any woman should be with us. Poor Batty married a very short time ago, and had to
part from his Bride almost immediately, and send her to Calcutta. He, too, has lost a Brother.

I hope the English papers will have better and truer accounts than the Indian generally have; but you cannot
follow events without some good map, like Allen's £2 : 2s. one. So don't try; it will only puzzle you, and the Times
will give you the pith of the matter. The fire is now really being extinguished, though it will be long before stray
points cease to flare up and burn those within their range.

There are two hundred of the King of Nepaul's Goorkas on the march to form part of our garrison, and on
those we think we can really depend. They are very brave, and more than a match for Sepoys, and are more
different in race and manners from the Hindus than we are, and very different in religion.

Urgent requisitions have been sent to Ghazipoor and Benares for Europeans, which may now at length be
answered.

With regard to Mrs. T——, whom | was nearly forgetting in my egotism, | hope—if she has by the time this
reaches you visited Cheltenham—that you have seen her. What a comfort it must be to her, poor thing, to think
that she made him face those thoughts he had shunned and shirked so long. She left by last mail, so she will have
been a fortnight in England or Ireland when this reaches you. | hope to write you a letter by Bombay and
Marseilles of a later date, and to Editha by Calcutta and Marseilles; so that this letter, which | confess is an
alarmist one, will not arrive till you know the Event. | have written what | have that you may see | know any
danger, and have, | hope, right feelings under it.—I remain, my very dear mother, your most affectionate son,

ROBERT HENRY POMEROY .

TO PROF. MAXWELL FROM PROF. G. G. STOKES.

School of Mines,

Jermyn Street, 7th November /57.

| have just received your papers on a dynamical top, etc., and the account of experiments on the perception of

colour. The latter, which | missed seeing at the time when it was published, | have just read with great interest.

The results [288] afford most remarkable and important evidence in favour of the theory of three primary

colour-perceptions, a theory which you, and you alone, so far as | know, have established on an exact numerical
basis.

TO PROF. J. C. MAXWELL FROM PROF. FARADAY.
Albemarle Street, 7th November 1857.
| have just read and thank you heartily for your papers. | intended to send you copies of two of mine. | think |
have sent them, but do not find them ticked off. So | now send copies, not because they are assumed as deserving
your attention, but as a mark of my respect, and desire to thank you in the best way that | can.

TO PROF. J. C. MAXWELL FROM PROF. TYNDALL.
Royal Institution, 7th November 1857.
| am very much obliged to you for your kind thoughtfuless in sending me your papers on the Dynamical Top
and on the Perception of Colour, as also for your memoir on Lines of Force, received some time ago. | never
doubted the possibility of giving Faraday's notions a mathematical form, and you would probably be one of the last
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to deny the possibility of atotally different imagery by which the phenomena might be represented.?®

TO PROF. MAXWELL FROM PROF. FARADAY **
Albemarle Street,
London, 13th November 1857.

If on aformer occasion | seemed to ask you what you [289] thought of my paper, it was very wrong; for | do
not think any one should be called upon for the expression of their thoughts before they are prepared, and wish to
give them. | have often enough to decline giving an opinion because my mind is not ready to come to a conclusion,
or does not wish to be committed to a view that may by further consideration be changed. But having received your
last letter, | am exceedingly grateful to you for it, and rejoice that my forgetfulness of having sent the former paper
on conservation has brought about such a result. Your letter is to me the first intercommunication on the subject
with one of your mode and habit of thinking. It will do me much good, and | shall read and meditate it again and
again.

| daresay | have myself greatly to blame for the vague use of expressive words. | perceive that | do not use the
word “force” as you define it, “the tendency of a body to pass from one place to another.” What | mean by the word
is the source or sources of all possible actions of the particles or materials of the universe; these being often called
the powers of nature when spoken of in respect of the different manners in which their effects are shown. In a
paper which | have received at the moment from the Phil. Mag., by Dr. Woods, they were called the “forces, such
as electricity, heat, etc.” In thisway | have used the word “force”, in the description of gravity which | have given
as that expressing the received idea of its nature and source; and such of my remarks as express an opinion or are
critical apply only to that sense of it. You may remember | speak to labourers like myself, experimentalists on force
generally, who receive that description of gravity as a physical truth, and believe that it expresses all, and no more
than all, that concerns the nature and locality of the power. To these it limits the formation of their ideas, and the
direction of their exertions, and to these | have endeavoured to speak; showing how such a thought, if accepted,
pledged them to a very limited and probably erroneous view of the cause of the force, and to ask them to consider
whether they should not look (for atime at least) to a source in part external to [290] the particles. | send you two
or three old printed lines marked, relating to this point. To those who disown the definition or description as
imperfect, | have nothing to urge, as there is then probably no real difference between us.

| hang on to your words because they are to me weighty, and where you say, “I for my part can not realise your
dissatisfaction with the law of gravitation, provided you conceive it according to your own principles,” they give
me great comfort. | have nothing to say against the law of action of gravity. It is against the law which measures its
total strength as an inherent force that 1 venture to oppose my opinion; and | must have expressed myself badly
(though I do not find the weak point) or | should not have conveyed any other impression. All | wanted to do was
to move men (not No. I. but No. 11.) from the unreserved acceptance of a principle of physical action which might
be opposed to natural truth. The idea that we may possibly have to connect repulsion with the lines of gravitation
force (which is going far beyond anything my mind would venture on at present, except in private cogitation),
shows how far we may have to depart from the view | oppose.

There is one thing | would be glad to ask you. When a mathematician engaged in investigating physical
actions and results has arrived at his conclusions, may they not be expressed in common language as fully, clearly,
and definitely as in mathematical formulag? If so, would it not be a great boon to such as | to express them so?—
tranglating them out of their hieroglyphics, that we also might work upon them by experiment. | think it must be
s0, because | have aways found that you could convey to me a perfectly clear idea of your conclusions, which,
though they may give me no full understanding of the steps of your process, give me the results neither above nor
below the truth, and so clear in character that | can think and work from them. If this be possible, would it not be a
good thing if mathematicians, working on these subjects, were to give us the results in this popular, useful,
working state, as well asin that which istheir own and proper to them? [291]

20 For confirmation of this, see Maxwell's (fragmentary) preface to the smaller treatise on €electricity, published

posthumously in 1881; especially these words: “In the larger treatise | sometimes made use of methods which | do not think the
best in themselves, but without which the student cannot follow the investigations of the founders of the Mathematical Theory
of Electricity. | have since become aware of the superiority of methods akin to those of Faraday, and have therefore adopted
them from the first.”

201 This letter has already been published in the Life of Faraday.
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TO H. R. DROOP, Esqg.

129 Union Street,

Aberdeen, 14th November 1857.

| am very busy with Saturn on the top of my regular work. He is all remodelled and recast, but | have more to

do to him yet, for |1 wish to redeem the character of mathematicians, and make it intelligible. 1 have a large

advanced class for Newton, physical astronomy, the electric sciences, and high optics. What is your department by
the way?

| have also a mechanics' class in the evening, once a week, on mechanical principles, such as doctrine of lever

work done by machines, etc. So | have 15 hours aweek, which isadeal of talking straight forward.

| am getting severa tops (like the one | had at Cambridge) made here for various parties who teach rigid

dynamics.

TO C. J. MONRO, Esq.
127 Union Street,
Aberdeen, 26th November 1857.

The enclosed letters came from Mrs. Pomeroy to me. | think they are, one of them at least, yours. | doubt of the
smaller one, but you will know. They seem dropping in still on poor Mrs. Pomeroy. Even ordinary returned letters
are strange things to read again, as if you had been talking on when everybody had gone away.

| got your letter of the 6th. 1 have been grinding so hard ever since | came here that | left many letters
unanswered. When | have time | shall write to you, and meanwhile only thank you for your letter.

| am at full college work again. A small class with a bad name for stupidity, so there was the more field for
exciting them to more activity. So | have got into regular ways, and have every man viva voce'd once a week, and
the whole class examined in writing on Tuesdays, and roundly and sharply abused on Wednesday morning; and
lots of exerciseswhich | find it advantageous to brew myself overnight. [292]

Public Opinion here says that what our colleges want is inferior professors, and more of them for the money.
Such men, says P. O., would devote their attention more to what would pay, and would pay more deference to the
authority of the local press than superior or better paid men. Therefore, although every individual but one who
came before the Commission was privately convinced that the best thing in itself would be to fuse our two
ingtitutions into one, with one staff of teachers, yet they all agreed that the public opinion of the whole was the
opposite of the private opinion of each, and that more harm than good would result from adopting the course which
seemed good to the members, but not to the body, of the public. So the battle rages hot between Union (of
Universities only) and Fusion (of classes and professors). Almost all the professors in Arts are fusionists, and all
the country south of the Dee, together with England and the rest of Europe and the world, but Aberdeen (on the
platform), is Unionist, and nothing else is listened to at public meetings, though perhaps a majority of those
present might be fusionists. Such is Public Opinion; but we are al quiet again now, and | am working, at various
high matters, for | have a very good class for Physical Astronomy, Electricity, and Undulations, etc., and | want to
do them justice.

| have had alot of correspondence about Saturn's Rings, Electric Telegraph, Tops, and Colours. | am making a
Collision of Bodies machine, and a model of Airy's Transit Circle (with lenses), and | am having students' teas
when | can. Also a class of operatives on Monday evening, who do better exercises than the University men about
false balances, Quantity of Work, etc.

TOMISSCAY.

129 Union Street, Aberdeen,
28th Nov. 1857.
| had aletter from Willy to-day about jet pumps to be made for real drains, but not saying anything about the

Professorship of Engineering.
| have been pretty steady at work since | came. The [293] class is small and not bright, but | am going to give
them plenty to do from the first, and | find it a good plan. | have a large attendance of my old pupils, who go on
with the higher subjects. Thisis not part of the College course, so they come merely from choice, and | have begun
with the least amusing part of what | intend to give them. Many had been reading in summer, for they did very
good papers for me on the old subjects at the beginning of the month. Most of my spare time | have been doing
Saturn's Rings, which is getting on now, but lately | have had a great many long letters to write—some to
Glenlair, some to private friends, and some all about science. . . . | have had letters from Thomson and Challis
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about Saturn—from Hayward of Durham University about the brass top, of which he wants one. He says that the
Earth has been really found to change its axis regularly in the way | supposed. Faraday has also been writing about
his own subjects. | have had also to write Forbes a long report on colours, so that for every note | have got | have
had to write a couple of sheetsin reply, and reporting progress takes a deal of writing and spelling. . . .

| have had two students teas, at which | am becoming expert. | have also indulged in long walks, and have
seen more of the country. The evenings are beautiful at this season. There have been some very fine waves on the
cliffs south of the Dee.

TOTHEREV. L. CAMPBELL.
(On taking Priest's Orders).

129 Union Street, Aberdeen
22d Dec. 1857.
| take for granted that sometime on Sunday last you entered the second of the ecclesiastical transformations.
May your life and doctrine set forth God's glory, and be the means of setting forward the salvation of all men!
Some of my friends think that the separation to a “holy function” puts a man into an artificial position with respect
to the conduct of his thoughts, words, and acts, and that he is [294] immersed in a professional atmosphere—a
world, in fact, differing from the world of business or of fashion only in the general colouring of its scenery. It has
always seemed to me that men who have fallen into this “religious world” have completely failed in getting into the
Church, seeing that the Church professes to be an escape from the world, and the only escape. And what holds of
the Church ought to hold of the clergy preéminently. So far my theory of the Church not being a clerical world.

Now | believeit not only as a theory, but as afact, that a man will find the thing so if he will try it himself.

The restraints and professional stiffness of sentiment are not made for lawful members, but for those whom the
truth has not yet made entirely free. | have to tell my men that all they see, and their own bodies, are subject to
laws which they cannot alter, and that if they wish to do anything they must work according to those laws, or fail,
and therefore we study the laws. Y ou have to say that what men are and the nature of their actions depends on the
state of their wills, and that by God's grace, through union with Christ, the contradictions and false action of those
wills may be settled and solved, so that one way lies perfect freedom, and the other way bondage under the devil,
the world, and the flesh, and therefore you entreat them to give heed to the things which they have heard.

Now, no man accuses me of being stiff, because | try to make what | say precise. Everybody knows that |
believe it, whether | am stating a well-established law or only a half-verified conjecture. And | think that you have
fully more right to be respected, inasmuch as the nature of your message implies the duty of preaching it, and the
convictions that may be arrived at are as cogent, being more clear, if less distinct, than scientific truths.

| have been reading Butler's Analogy again, specially with reference to obscurities in style and language, and
also to distinguish the merits of the man, and what habits of thought they depended on. Also Herschel's Essays, of
which read that on Kosmos, and Froude's History. One night | read [295] 160 pages of Buckle's History of
Civilisation—a bumptious book, strong positivism, emancipation from exploded notions, and that style of thing,
but a great deal of actually original matter, the true result of fertile study, and not mere brain-spinning. The style is
not refined, but it is clear, and avoids fine writing. Froude is very good that way, though you can see the sort of
pleasure that a University man takes in actually realising what he has talked over at Hall about showing what
England was in the middle ages, and transfusing himself, style and all, thereinto, that his friends may see. A
solitary student never does that sort of thing, nor can he appreciate the graces of imitation. | wish Froude would
state whether he translates, and from what language, in each document.

| am still at Saturn's Rings. At present two rings of satellites are disturbing one another. | have devised a
machine to exhibit the motions of the satellites in a disturbed ring; and Ramage is making it, for the edification of
sensible image worshippers. He has made four new dynamical tops, for various seats of learning.

| have set up amodel of Airy's Transit Circle, and described it to my advanced class to-day. That institution is
working well, with a steady attendance of fourteen, who have come of their own accord to do subjects not required
by the College, and the dryest first.

To the present time we have been on Newton's Principia (that is, Sects. i. ii. iii., as they are, and a general
view of the Lunar Theory, and of the improvements and discoveries founded on such inquiries). Now we go on to
Magnetism, which | have not before attempted to explain.

The other class is at two subjects at once. Theoretical and mathematical mechanics is the regular subject, but
two days a week we have been doing principles of mechanism, and | think the thing will work well. We now go on
to Friction, Elasticity, and Breakage, considered as subjects for experiment, and as we go on we shall take up other
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experimental subjects germane to the regular course. | am happy in the knowledge of a good tinsmith, in addition
to a smith, [296] an optician, and a carpenter. The tinsmith made the Transit Circle.

College Fusion is holding up its head again under the fostering care of Dr. David Brown (father to Alexander
of Queen's).?® Know al men | am a Fusionist, and thereby an enemy of al the respectable citizens who are
Unionists (that is, unite the three learned faculties, and leave double chairsin Arts). But there is no use writing out
their theory to you. They want inferior men for professors—men who will find it their interest to teach what will
pay to small classes, and who will be more under the influence of parents and the local press than more learned or
better paid men would be in alarger college.

| send you a description of the Murtle Lecture delivered in our Public School:—

To those who admire the genius of the bard who sang of The Dee, the Don, Balgownie Brigg's black wall, the following
lines will be welcome from their resemblance to the opening of one of his poems.—

Know ye the Hall where the birch and the myrtle
Are emblems of things half profane, half divine,
Where the hiss of the serpent, the coo of the turtle,
Are counted cheap fun at a sixpenny fine?
Know ye the Hall of the pulpit and form,
With itsair ever mouldy, its stove never warm;
Where the chill blasts of Eurus, oppressed with the stench,
Wax faint at the window, and strong at the bench;
Where Tertian and Semi are hot in dispute,
And the voice of the Magistrand never is mute;
Where the scrape of the foot and the audible sigh
In nature though varied, in discord may vie,
Till the accents of Wisdom are stifled and die;
Where the Bajuns are dense as the cookies they chew,
And all save the Regents have something to do;— [297]
"Tis our Hall of Assembly, our high moral School,
Must its walls never rest from the bray of the fool ?
Oh vain as the prospect of Sumner in May
Are the lessons they learn and the fines that they pay

All the public discipline, fines, etc., are arranged and levied at the Public School. The Bgjuns, Semis, Tertians, and
Magistrands are the four years of men. The Regents are the four Professors—Greek, Nat. Hist., Nat. Phil., and Mor. Phil.

Gaiety is just beginning here again. Society is pretty steady in this latitude,—plenty of diversity, but little of
great merit or demerit,—honest on the whole, and not vulgar. . . . No jokes of any kind are understood here. | have
not made one for two months, and if | feel one coming | shall bite my tongue. | shall write as soon as | hear again
from you.

TO THE SAME.
129 Union Street, 20th Jan. 1858.
| should have written to thank you for the little book,?® but | think you will prefer my thanks now that | have
read it.

What is the English book that says dasz Wathrheit Offenbarung mache, nicht Offenbarung Wahrheit?

The marrow of the book lies in the man's being a Fremdling, conscious of the shell that surrounds him and
divides him from others, and able neither to live in it nor to break it. But the shell is only the outer surface of a
minute drop of fluid, impenetrable because minute, and arising from molecular forces in himself. But he meets
with another drop, confined to one spot it is true, but a great deal larger than himself. He coalesces, and both are
now larger and more fluid than before. Note that though he was movable and active, she fixed and ill, she knew the
Hofrath; he knew no one, unless perhaps his mother. People differ in their need of knowing others, and in their
power of conquering that knowledge. | have been reading [298] Lavater and his life. He needed to know people; he

202 gee a little book entitled “ Crushed Hopes Crowned in Death,” London. 1862.
203 Deutche Liebe. (By Prof. Max Muller.)
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was a man of arefined and tender spirit, but it was vigorous, although not very massive or powerful, and he came
to know people, made friends, a few enemies, stuck to his work, and lived happy. Other men have lived well and
done good without even wishing to burst the shell of separate existence, feeling it like the natural garment of a
personal being.

Now | find that the transfusive tendency is not identical with personal attraction (using the last two words in
anything but their newspaper sense). There are some people whom | feel disposed to love, honour, and obey,
though in many things I may dislike them, and may have no wish to have a complete fusion of thought and feeling
with them. There are others who are easily sympathised with, and open out willingly, but do not thereby acquire
the power and authority which the first have without seeking it. Both is best, but of the two the first is more
permanent than the second.

To return to the book, the different sex of the parties is treated as an accident, but by the effect on the man it
certainly is not, neither is the effect of it insensible on the lady. She treats his statements with more reverence than
istheir due, as coming from a man, and, | think, fails entirely in framing a scheme for coalescing, without entering
on that state of which marriage is the symbol, even though by accident there may be checks which may enable or
compel the parties to stop short. It is not society that does it; it is a law in us. Now | must stop, or | shall be
teaching my grandmother to suck eggs.

Let me try my hand on that worthy relative in her professional as well as private capacity, with respect to the
Lilleshall sermon. | am sure you will be able, with pains, to put anything you have sure hold of before your hearers;
but there are certain subjects which, after being handled by some of our writers, get coated over with language so
tenacious that it is difficult to recognise them in plain clothes, so that you become like the “lovely song of one that
hath a pleasant voice.” [299]

Now it is good to learn wisdom wherever it is to be found, but in teaching it, it must be made light,
wholesome, and digestible, by being stripped of all vagueness and wordiness, and refitted with illustrations and
conceptions carefully adapted to the hearers. Not but what the other method is pleasant to listen to, and not without
profit (if taken with salt); but there are good books, out of which you may preach very bad sermons, with which
your people may be as delighted as Mary Anne was with Faraday's lecture, of which she gave an account to Punch.

I find my principal work here is teaching my men to avoid vague expressions, as “a certain force,” meaning
uncertain; may instead of must; will be instead of is; proportional instead of equal. . . .

Asto yourself, I do not know whether college or parish work is best for you to be set to. | am not sorry about
the rich people. They require you as much as the poor. But you must find out your own spirit, and what you were
made for, and not steer by men either towards one man or from another.

Now | sent you a libellous description of our public school here last letter. Last week | was walking with the
tune of the “Lorele” running in my head, and it set itself into a “kind of allegory.” The words are very crude, but
that is the way they came together. | profess myself responsible for most things | say, but less for this than for
most:—

Alone on ahillside of heather,

| lay with dark thoughtsin my mind,
In the midst of the beautiful weather

| was deaf, | was dumb, | was blind.

| knew not the glories around me,

| thought of the world as it seems,
Till aspirit of melody found me,

And taught me in visions and dreams.

For the sound of a chorus of voices
Came gathering up from below,
And | heard how all Nature rejoices,
And moves with amusical flow. [300]
O strange! we are lost in delusion,
Our ways and doings are wrong,
We are drowning in wilful confusion
The notes of that wonderful song.
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But listen, what harmony holy
Is mingling its notes with our own!
The discord is vanishing slowly,
And meltsin that dominant tone.
And they that have heard it can never
Return to confusion again;
Their voices are music for ever,
And join in the mystical strain.

No mortal can utter the beauty
That dwells in the song that they sing;
They move in the pathway of duty,
They follow the steps of their King.
| would barter the world and its glory,
The vision of joy to prolong,
Or to hear and remember the story
That liesin the heart of their song.

TO THE SAME.
129 Union Street, 31st January 1858.

Thank you for your letter, so kind and so speedy. Now there are two of us, and | have that knowledge which is
better than all advice. Not that | undervalue the advice at all, only the sense of unity between us is the main thing,
whether we keep up correspondence or not. And | know that my friends are ipso facto your's, and your's mine, so
that we are alarge and influential body. . . .

But don't suppose that | intend to make you my confessor. It would not be just to you, for | do not like being
confessed to myself; and | think every one should bear his own burden, though willing to lighten that of others.
Besides, confession brings into set words and distinct outlines, doubtful suspicions and half-formed thoughts,
which would fade at once if they were not stirred up. [301]

To do the thing adequately, without extenuation, voluntary exaggeration, or colouring of any kind, is far
beyond human power. The consciousness of the presence of God is the only guarantee for true self-knowledge.
Everything else is mere fiction, fancy portraiture,—done to please one's friends or self; or to exhibit one's moral
discrimination at the expense of character.

And now be assured that | feel like Spenser's “Diamond,” who had “Priamond's’ spirit in him as well as his
own. There is another human aid that is with me. The memory of my father is a great help to being practical and
active. The more | think of him the better | get on, and | am the less tempted to absurdity and eccentricity in
thought.

As for outward act, no one here seems to think me odd or daft. Some did at Cambridge, but here | have
escaped. My ruleisto avoid the company of young men whom | do not respect, unless | have the control of them.

King's College has its Senior Wrangler this year. | announced it to my class yesterday morning. Lightfoot has
commissioned some more from me to be sent to Trinity.

TOR. B. LITCHFIELD, Esqg.
129 Union Street,
Aberdeen, 7th February 1858.
When | last wrote | was on my way here. Since then | have been at work, Statics and Dynamics; two days a
week being devoted to Principles of Mechanism, and afterwards to Friction, Elasticity and Strengths of Materials,
and also Clocks and Watches, when we come to the pendulum. We have just begun hydrostatics. | have found a
better text-book for hydrostatics than | had thought for,—the run of them are so bad, both Cambridge and other
ones,—Galbraith and Haughton's Manual of Hydrostatics (Longman, 2s.) There are also manuals of Mechanics
and Optics of the same set. There is no humbug in them, and many practical matters are introduced instead of
mere intricacies. The only defect is a somewhat ostentatious resignation of the demonstrations [302] of certain
truths, and a leaning upon feigned experiments instead of them. But this is exactly the place where the students
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trust most to the professor, so that | care less about it. | shall adopt the Optics, which have no such defect, and
possibly the Mechanics, next year.

My students of last year, to the number of about fourteen, form a voluntary class, and continue their studies.
We went through Newton i. ii. iii., and took a rough view of the Lunar Theory, and of the present state of
Astronomy. Then we have taken up Magnetism and Electricity, static and current, and now we are at
Electro-magnetism and Ampere's Laws. | intend to make Faraday's book the backbone of all the rest, as he himself
isthe nucleus of everything electric since 1830.

So much for class work. Saturn's Rings are going on still, but this month | am clearing out some spare time to
work them in. | have got up a model to show the motions of a ring of satellites, a very neat piece of work, by
Ramage, the maker of the “top.”

For other things—I have not much time in winter for improving my mind. | have read Froude's History,
Aurora Leigh, and Hopkins's Essay on Geology, also Herschel's collected Essays, which | like much, also Lavater's
life and Physiognomy, which has introduced me to him pleasantly though verbosely. I like the man very much,
quite apart from his conclusions and dogmas. They are only results, and far inferior to methods. But many of them
are true if properly understood and applied, and | suppose the rest are worth respect as the statements of a
truth-telling man.

Well, work is good, and reading is good, but friends are better. | have but a finite number of friends, and they
are dropping off; one here, one there. A few live and flourish. Let it be long, and let us work while it is day, for the
night is coming, and work by day leads to rest by night.

TO REV. LEWIS CAMPBELL.
129 Union Street,
Aberdeen, 17th February 1858.
. .. | have not been reading much of late. | have [303] been hard at mathematics. In fact | set myself a great
arithmetical job of calculating the tangential action of two rings of satellites, and | am near through with it now. |
have got a very neat model of my theoretical ring, a credit to Aberdeen workmen. Here is a diagram, but the thing
is complex and difficult to draw:—

Two wheels turning on paralel parts of a cranked axle; thirty-six little cranks of same length between

corresponding points of the circumferences; each carries alittle ivory satellite.?*

TOMISSCAY.
129 Union Street,
18th February 1858.

DEAR AUNT—This comesto tell you that | am going to have a wife.

| am not going to write out a catalogue of qualities, as | am not fit; but | can tell you that we are quite
necessary to one another, and understand each other better than most couples | have seen.

Don't be afraid; she is not mathematical; but there are other things besides that, and she certainly won't stop
the mathematics. The only one that can speak as an eyewitness is Johnnie, and he only saw her when we were both
trying to act the indifferent. We have been trying it since, but it would not do, and it was not good for either.

So now you know who it is, even Katherine Mary Dewar (hitherto). | have heard Uncle Robert speak
(second-hand) of her father, the Principal. Her mother is a first-rate lady, very quiet and discreet, but has stuff in
her to go through anything in the way of endurance. . . . So there is the state of the case. | settled the matter with
her, and the rest of them are all conformable.

| hope some day to make you better acquainted. | can hardly admit that Johnnie saw her at all,—not as he will
when she appearsin atrue light. . . . For the present you [304] must just take what | say on trust. You know that |
am not given to big words. So have faith and you shall know.

... | don't write separately to Uncle Robert, seeing he is with you, and | am very busy, and just now | should
just write the same thing over again, and | have not a copying press. So good-bye—Y our affectionate nephew.

204 The sketch which follows corresponds to the model which is preserved in the Cavendish Laboratory. See Part 1.
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TOR. B. LITCHFIFED, Esq.
129 Union Street,
Aberdeen, 5th March 1858.

My “lines’ are so pleasant to me that | think that everybody ought to come to me to catch the infection of
happiness. This college work is what | and my father looked forward to for long, and | find we were both quite
right—that it was the thing for me to do. And with respect to the particular college, | think we have more
discipline and more liberty, and therefore more power of useful work, than anywhere else. It is a great thing to be
the acknowledged “regent” of one's class for a year, so as to have them to one's self except in mathematics and
what additional classes they take. Then the next year | get those that choose to come, which makes a select class for
the higher branches. They have all great power of work.

In Aberdeen | have met with great kindness from all sects of people, and you now know of my greatest
achievement in the way of discovery, namely, the method of converting friendship and esteem into something far
better. We are following up that discovery, and making more of it every day; getting deeper and deeper into the
mysteries of personality, so asto know that we ourselves are united, and not merely attracted by qualities or virtues,
either bodily or mental.—(Don't suppose we talk metaphysics.) . . .

You will easily see that my “confession of faith” must be liable to the objection that Satan made against Job's
piety. One thing | would have you know, that | feel as free from compulsion to any form of compromised faith as|
did before | had any one to take care of, for | think we both [305] believe too much to be easily brought into to any
set of opinions.

With respect to the “material sciences,” they appear to me to be the appointed road to al scientific truth,
whether metaphysical, mental, or social. The knowledge which exists on these subjects derives a great part of its
value from ideas suggested by analogies from the material sciences, and the remaining part, though valuable and
important to mankind, is not scientific but aphoristic. The chief philosophical value of physics is that it gives the
mind something distinct to lay hold of, which, if you don't, Nature at once tells you you are wrong. Now, every
stage of this conquest of truth leaves a more or less presentable trace on the memory, so that materials are
furnished here more than anywhere else for the investigation of the great question, “How does Knowledge come?’

| have observed that the practical cultivators of science (e.g., Sir J. Herschel, Faraday, Ampére, Oersted,
Newton, Young), athough differing excessively in turn of mind, have all a distinctness and a freedom from the
tyranny of words in dealing with questions of Order, Law, etc., which pure speculators and literary men never
attain.

Now, | am going to put down something on my own authority, which you must not take for more than it is
worth. There are certain men who write books, who assume that whatever things are orderly, certain, and capable
of being accurately predicted by men of experience, belong to one category; and whatever things are the result of
conscious action, whatever are capricious, contingent, and cannot be foreseen, belong to another category.

All thetime | have lived and thought, | have seen more and more reason to disagree with this opinion, and to
hold that all want of order, caprice, and unaccountableness results from interference with liberty, which would, if
unimpeded, result in order, certainty, and trustworthiness (certainty of success of predicting). Remember | do not
say that caprice and disorder are not the result of free will (so called), only | say that there is aliberty which is not
disorder, [306] and that thisis by no means less free than the other, but more.

In the next place, there are various states of mind, and schools of philosophy corresponding to various stages
in the evolution of the idea of liberty.

In one phase, human actions are the resultant (by par™ of forces) of the various attractions of surrounding
things, modified in some degree by internal states, regarding which all that isto be said is that they are subjectively
capricious, objectively the “RESULT OF LAW,”—that is, the wilfulness of our wills feels to us like liberty, being
in reality necessity.

In another phase, the wilfulness is seen to be anything but free will, since it is merely a submission to the
strongest attraction, after the fashion of material things. So some say that a man's will is the root of al evil in him,
and that he should mortify it out till nothing of himself remains, and the man and his selfishness disappear
together. So said Gotama Buddha (see Max Muller), and many Christians have said and thought nearly the same
thing.

Nevertheless there is another phase still, in which there appears a possibility of the exact contrary to the first
state, namely, an abandonment of wilfulness without extinction of will, but rather by means of a great development
of will, whereby, instead of being conscioudly free and really in subjection to unknown laws, it becomes consciously
acting by law, and really free from the interference of unrecognised laws.
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There is a screed of metaphysics. | don't suppose that is what you wanted. | have no nostrum that is exactly
what you want. Every man must brew his own, or at least fill his own glass for himself, but | greatly desire to hear
some more from you, just to get into rapport.

As to the Roman Catholic question, it is another piece of the doctrine of Liberty. People get tired of being able
to do as they like, and having to choose their own steps; and so they put themselves under holy men, who, no
doubt, are really wiser than themselves. But it is not only wrong, but impossible, to transfer either will or
responsibility to another; [307] and after the formulae have been gone through, the patient has just as much
responsibility as before, and feels it too. But it is a sad thing, for any one to lose sight of their work, and to have to
seek some conventional, arbitrary treadmill occupation prescribed by sanitary jailers. . . .

With respect to the class, | send you the paper they did last week. Five floored it approximately, two first-rate.
| got half-a-dozen correct answers to questions on the effects of mixtures of ice and steam in various proportions,
and on the effect of heating and cooling on the thrust of iron beams (numerical). From the higher class | have essay
on Vision (construction of eye, spectacles, stereoscopes, etc.) So the work done is equivalent to the work spent.

TO REV. LEWIS CAMPBELL.
Aberdeen, 15th March 1858.

When we had done with the eclipse to-day, the next calculation was about the conjunction. The rough
approximations bring it out early in June. . . .

The first part of May | will be busy at home. The second part | may go to Cambridge, to London, to Brighton,
as may be devised. After which we concentrate our two selves at Aberdeen by the principle of concerted tactics.
This done, we steal a march, and throw our forces into the happy valley, which we shall occupy without fear, and
we only wait your signals to be ready to welcome reinforcements from Brighton. . . . Good night.—Y our
affectionate friend.

J. C. MAXWELL.

N.B.—We are going to do optical experiments together in summer. | am getting two prisms, and our eyes are
S0 good as to see the spot on the sun to-day without a telescope.

TO PROF. J. C. MAXWELL FROM PROF. FORBES.
Edinbugh, 16th March 1858.

I was much obliged to you for your letter, and the announcement of your marriage, which | have not the
smallest [308] doubt will add to your happiness, while at the same time | do not fear its abstracting you from
science.

Your notice of Saturn will be very acceptable. But it should not run to too great a length, as the 19th will
probably be our last meeting, and is always a crowded billet. Give me an idea of the least time requisite to give an
idea of your subject; and more particularly try to send me a piece of the MS,, so that | may legally hold it asaMS.
delivered, and take precedence of some trivial communications of which | stand rather in dread.

| duly received the Top. | suppose it is al right, but my energies have been absorbed in Electrical experiments
merely for lecture, and which have been very heavy upon me. | ought to have paid for the Top ere now, but | will
soon.

We saw the Eclipse very badly, and it seems that in England it was no better. | had arranged to give a
telegraphic account to R. Soc. last night, from no less than 3 points on the central line. . . .

TO REV. LEWIS CAMPBELL.
Glenlair, Soringholm,
Dumfries, 28th April 1858.
... I wish you great joy, now and aways! | hope to certify myself ere long, what sort of “friend's wife” | am to
have. | have faith already, but sight is better, and you will have some pleasure in getting my verdict, though you
don't need anything of the kind.
| have been very happy in observing the very admirable frame of mind in which all my friends seem disposed
to regard my affairs, and yet | would rather that their options and sentiments lead a more distinct basis of
observation. But | suppose they observe me, and see| am “all right and no mistake.” . . .
| tell you this. . . because you are friend for better for worse.
| shall bring you a small pen-wiper that Katherine made for you the last day | was in Aberdeen. If you are
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careful [309] in using it as it ought to be used, you will get rid of all the “odium theologicum” and other bitter
principles sometimes occurring in parsons ink, and your heart will indite good matter with the pen of a ready
writer. . ..

TO C. J. MONRO, Esq.
Glenlair, 29th April 1858.
... I displayed my model of Saturn's Ring at the Edinburgh Royal Society on the 19th. The anatomists seemed
to take most interest in the construction of it. We are going to do some experiments on colour this summer, if my
prisms turn out well. | have got a beautiful set of dits made by Ramage, to let in the different pencils of light at the
proper places, and of the proper breadths.

TO MISSK. M. DEWAR.
2d May 1858.
Now you must remember that all | say about texts and matters of that sort is only a sort of help to being
together when we read, for | am not skilful to know what is the right meaning of anything so as to tell other people,
only | have aright to try to make it out myself, and what | say to myself | may say to you.

TO THE SAME.
6th May 1858.

Isaiah li. and Gal. v. | suppose the leaven in v. 9 isthe little bit of Judaism that they were going to adopt on the
pleathat it is “safer” to do and believe too much than too little, and yet these little things altered the character of
the whole of their religion by making it a thing of labour and wages, instead of an inward growth of faith working
by love, which purifies the heart now, and encourages us to wait for the hope of righteousness. But still the desire
of the spirit is contrary to the desire of the flesh, the one tending towards God, and the other towards the elements
of the world, so that we are kept stretched as it were? and this is our training in this life. Our flesh is God's
making, who [310] made us part of His world; but then He has given us the power of coming nearer to Himself,
and so we ought to use the world and our bodies as means towards the knowledge of Him, and stretch always as far
as our state will permit towards Him. If we do not, but wilfully seek back again to the elements as the Israglites to
Egypt, then we are not like infants or even brutes, but far worse, as recoiling from God and His blessedness. Here
are manifest the works of the flesh, which are not only not those of righteousness, but opposed to them; but the
fruit of the spirit comes when, like good trees, we stretch our best affections upwards till we see the sun, and
breathe the air and drink the rain, and receive al free gifts, instead of sending our branches after our roots, down
among things that once had life but now are decaying, and seeking there for nourishment that can only be had
from above.

See the order of ripening of the fruit. Now, love brings joy to ourselves, and this, peace with others, and this,
long-suffering of their attacks, for why should we be angry? Gentleness is a higher degree of this, being active.
Goodness is used in a less general sense than we use it. It seems something like “good nature,” only better and
more manly, and refers to the good disposition of a man among men. Faith is put in here as the result of good
living; which is true, for it is nourished thereby. Then see what comes of adding faith to a good disposition,—
meekness, which we cannot afford to have without faith; and lastly, temperance or moderation, which is also
founded on faith, and is a virtue that can never be perfect till all the rest are so.

TO THE SAME.

Milford, Lymington (Hants),
9th May1858.
To-day we were called at seven; were down soon thereafter, and had everything leisurely and comfortably till
ten, when we went to school. | had a class of youths just beginning to read, and some of them knew not what swine
were, still less what a herd was. At eleven to church— [311] Lewis read prayers and lessons very well and
distinctly, and Chester preached on Jamesi. 15. Sin when it is finished bringeth forth death. He showed up sin as
the universal poison and showed how it might be seen working death in several instances, and also in all, good and
bad in thislife, and then turned to the next, and finally indicated the remedy, though not so clearly as Paul in Rom.

viii. 2, which he should have read.
In the afternoon Chester read prayers and Lewis preached on “Ye must be born again,” showing how
respectable a man it was addressed to, and how much he, and all the Jews, and all the world, and ourselves, needed
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to be born from above (for that is the most correct version of the word translated again). Then he described the
changes on a man new-born, and his state and privileges. | think he has got a good hold of the people, and will do
them good and great good.

TO THE SAME.
10th May 1858.
Eph. iii. 19.—Paul can express no more, but read the last two verses and you will see thisis not the crown, but
only what can be asked or thought. What afield for ambition there is—for climbing up, or rather, being drawn up,
into Christ's love, and receiving into our little selves al the fulness of God. Let us bless God even now for what He
has made us capable of, and try not to shut out His spirit from working freely.

TO THE SAME.

13th May 1858.

| have been reading again with you Eph. vi. Here is more about family relations. There are things which have

meanings so deep that if we follow on to know them we shall be led into great mysteries of divinity. If we despise

these relations of marriage, of parents and children, of master and servant, everything will go wrong, and there

will be confusion as bad as in Lear's case. But if we reverence them, we shall even see beyond their first aspect a

spiritual meaning, for God speaks to us more plainly in these bonds of [312] our life than in anything that we can

understand. So we find a great deal of Divine Truth is spoken of in the Bible with reference to these three relations
and others.

TO THE SAME.
16th May 1858.

Phil. iii.—Thereis great wisdom in v. 13. Never look back with complacency on anything done, or attained, or
possessed. See the description of those who mind earthly things, and let us depart from their ways. Conversation in
v. 20 means going backwards and forwards, and refers to the walking of the preceding verses. What a description
of the power of Christ in the last verse, over “al things,” and our vile bodies among the rest, and what a day it will
be when He has done all Hiswork and is satisfied.

I think the more we enter together into Christ's work He will have the more room to work His work in us. For
He always desires us to be one that He may be one with us. Our worship is social, and Christ will be wherever two
or three are gathered together in His name.

| have been vexed that | could not speak better to——. | had a long walk with him, talking of what people
have believed, and what was necessary to be believed. | hope we may come to understand each other, but more that
he may come to the clear light. | wish | could speak to him wise words. He is so anxious to hear, and | to speak,
and then the words are all wind after all.

TO PROF. J. C. MAXWELL FROM VERNON LUSHINGTON, Esqg.
Ockham, 31st May 1858
Next Wednesday is your second of June, after which we shall no longer be able to think of you as one of
ourselves—the youthful wanderers and seekers of the earth. So how can | better employ the end of this Sunday
evening than by bidding you Farewell and God speed ?. . .
When Wednesday comes | hope | shall think of you. I like thinking of you,—what you were, what you are, and
what you may be. All happiness be with you and yours! [313]

TO C. J. MONRO, Esq.
Glenlair, 24th July 1858.
... We are no great students at present, preferring various passive enjoyments, resulting from the elemental
influences of sun, wind, and streams. This week | have begun to make a small hole into Saturn, who has slept on
his voluminous ring for months.

TO MRS. MAXWELL.
16th September 1859.
Mrs. Sabine learnt mathematics of her husband after she was married, so she was not married for it.
Murchison knew no geology when he was married, but his wife did a little; and there was a fall of a cliff in the
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morning early, and her maid told her of it. so she was for up;*® so Murchison got up too, and there were the great
bones of an Icthyosaurus in the broken cliff, and he was interested and took to geology. Before that he was an idle
young officer.

205 «\as for up” i.e. wished to get up.
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CHAPTER XI.

KING'S COLLEGE, LONDON, 1860 TO 1865—GLENLAIR,
1860 TO 1870—AET. 29-39.

FROM this point onward the interest of Maxwell's life (save things “wherewith the stranger
inter-meddles not”) is chiefly concentrated in his scientific career. As some account of his labours
in science will be given in the second portion of this book, what remains of the present narrative is
comparatively brief.

The work at King's College was more exacting than that in Aberdeen. There were nine months
of lecturing in the year, and evening lectures to artisans, etc., were recognised as a part of the
Professor's regular duties. Maxwell retained the post until the spring of 1865, when he was
succeeded by Professor W. G. Adams, but continued lecturing to the working men during the
following winter.

In June 1860 Maxwell attended the British Association's meeting at Oxford, where he
exhibited his box for mixing the colours of the spectrum. He also presented to Section A a most
important paper on Bernoulli's Theory of Gases; a theory which supposes that a gas consists of a
number of independent particles moving about among one another without [315] mutual
interference, except when they come into collison. Maxwell showed that the apparent viscosity of
gases, their low conductivity for heat, and Graham's laws of diffusion, could be satisfactorily
explained by this theory, and gave reasons for believing that in air at ordinary temperature each
particle experiences on an average more than 8,000,000,000 collisions per second. It is probable
that the contemplation of the “flight of brick-bats’ (his own vivid phrase for the constitution of
Saturn's rings) led him on to his far-reaching investigations in this field of molecular physics.

On the 17th of May 1861 he delivered his first lecture before the Royal Institution. The
subject was “On the Theory of the three Primary Colours.”

All this while Maxwell was quietly and securely laying the foundations, deep and wide, of his
great work on Electricity and Magnetism, but he had not the leisure that was requisite for bringing
it to completion.

The period of his King's College Professorship was far, however, from being scientifically
unfruitful. The colour-box was perfected, and many series of observations were made with it.
Mrs. Maxwell's observations were found to have a specia vaue. Through a striking discrepancy
between her readings and C. H. Cay's, Maxwell discovered that the blindness of the Foramen
Centrale to blue light, which was strongly marked in his own dark eyes, was either atogether
absent from hers, or present in a very low degree. The comparison of J. C. M's (J.'s) eyes, and
Mrs. M's (K.'s) isreferred to in Part 11. [316]

The experimental measurements by which the present standard of electrical resistance (the
Ohm) was first determined, were made at King's College by a sub-committee of the B.A.,
consisting of Maxwell, Balfour Stewart, and Fleeming Jenkin, in 1862-63, in accordance with a
method proposed by Sir Wm. Thomson. A further experimental measurement was made next year
by Maxwell, Fleeming Jenkin, and Charles Hockin (Fellow of St. John's). The importance of the
work may be estimated by the fact that the system of units then determined by the B.A.
Committee was, in the main, adopted by the Electrical Congress which met last year (1881) in
Paris, and an International Commission has been appointed by the European Governments to
make a redetermination of the standard of resistance first measured by the B.A. Committee.
Maxwell's papers on this subject, with those of his fellow-workers, were republished in 1873 in a
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volume edited by Fleeming Jenkin.”® Many are the references to successful or fruitless “spins’ in
the home letters of this period. The following quotation will suffice—

28th January 1864.

We are going to have a spin with Ballour Stewart tomorrow. | hope we shall have no accidents, for it puts off

time so when anything works wrong, and we cannot at first find out the reason, or when a string breaks, and the

whole spin has to begin again. . . . However, we hope to bring out our standards by September, and Becker®”’
makes them up excellently. [317]

A mass of correspondence, containing numerous suggestions made by Maxwell from day to
day in 1863-4, has been preserved by Professor Jenkin. Two of the least technical passages will be
found amongst the lettersin this chapter (pp. 337, 340).

Another very important experimental investigation conducted by Maxwell about this period
was the determination of the ratio of the electromagnetic and electrostatic units of electricity, for
the purpose of comparing this quantity with the velocity of light. As this investigation will be
again referred to in Part 1., it is only necessary to say here that the experiment amounts to a
comparison between the attractions of two electric currents flowing in coils of wire, and the
attraction or repulsion between two metal plates which have each received a charge of electricity.
Maxwell had pointed out that, in accordance with his theory, the ratio of the units should be equal
to the velocity of light, and the value obtained by him was intermediate between the extreme
values obtained for that velocity by previous observers. The experiment was the outcome of his
theory of the constitution of the space in the neighbourhood of magnetic and electric currents, by
which he accounted for all the then known phenomena of magnetism and electricity, and which he
published in a semi-popular form in the Philosophical Magazine in 1861 and 1862.

During most of the King's College time Maxwell resided at 8 Palace Gardens Terrace,
Kensington, where he carried on many of his experiments in a large garret [318] which ran the
whole length of the house. When experimenting at the window with the colour-box (which was
painted black, and nearly eight feet long), he excited the wonder of his neighbours, who thought
him mad to spend so many hours in staring into a coffin. This was also the scene of his
well-known experiments on the viscosity of gases at different pressures and temperatures. For
some days a large fire was kept up in the room, though it was in the midst of very hot weather.
Kettles were kept on the fire, and large quantities of steam allowed to flow into the room. Mrs.
Maxwell acted as stoker, which was very exhausting work when maintained for several
consecutive hours. After this the room was kept cool, for subsequent experiments, by the
employment of a considerable amount of ice.

During Maxwell's residence in London his brother-in-law, the Rev. Donald Dewar, came and
stayed in his house in order to undergo a painful operation at the hands of Sir James Ferguson.
Maxwell gave up the ground floor of his house to Mr. Dewar and his nurse. He himsdlf,
meanwhile, used to take his mealsin a very small back room, where frequently he breakfasted (on
porridge) on his knees, because there was no room for another chair at the table. Maxwell acted
frequently in the capacity of nurse to Mr. Dewar, who would always look out anxioudly for his
return from college, and whose face would light up with a smile of pleasure and relief when he

206 Reports of the Committee on Electrical Sandards, appointed by the British Association for the advancement of

Science. Spon, London and New Y ork, 1873.
27 Of Messrs. Elliott Brothers.
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saw him coming, because he said he knew he should be comfortable when Maxwell returned.
[319]

One pleasant incident of his stay in London was the improvement of his aquaintance with
Faraday, with whom he seems to have dined on the occasion of his lecture before the Royal
Institution in 1861.

On one occasion he was wedged in a crowd attempting to escape from the lecture theatre of
the Royal Institution, when he was perceived by Faraday, who, alluding to Maxwell's work among
the molecules, accosted him in this wise—"Ho, Maxwell, cannot you get out? If any man can find
his way through a crowd it should be you.”

He also renewed his personal intercourse with Litchfield, Droop, and other Cambridge friends.

His habit at this time was to do his scientific work chiefly in the mornings, unless when
entertaining friends, when he would give up his days to them and take hours for work out of the
night. In the afternoons he would ride with Mrs. Maxwell. She had been recommended horse
exercise in 1860, when the pony “Charlie,” called after Charles Hope Cay, was bought at the
Rood fair. He was a high-bred, spirited, light bay Galloway, with arched neck and flowing tail.
Maxwell himself broke him in, riding sde-saddle, with a piece of carpet to take the place of a
habit. This pony was a great favourite until the end in 1879.

About this time (between 1860 and 1865 the endowment of Corsock Church was completed,
and the Manse built. Maxwell gave largely to both objects, which were promoted mainly by his
zedl and energy.

At the beginning and at the close of the King's College period Maxwell suffered from two
severe [320] illnesses, both of a dangeroudly infectious nature, and in both of them he was nursed
by Mrs. Maxwell. In September 1860 he had an attack of smallpox at Glenlair, which he was
supposed to have caught at the fair, where “Charlie” was bought. During this illness his wife was
left quite alone with him—the servants only coming to the door of the sick-room. He has been
heard to say that by her assiduous nursing on this occasion she saved hislife.

The second illness was in September 1865, also at Glenlair. Maxwell had been riding a strange
horse, and got a scratch on the head from a bough of a tree; this was followed by an attack of
erysipelas, which brought him very low. Mrs. Maxwell was again his nurse, and to listen, as he
insisted on doing, to her quiet reading of their usua portion of Scripture every evening, was the
utmost mental effort which he could bear.

The years which followed the resignation of his post a King's College were spent, for the
most part, at Glenlair, the house being at this time enlarged in general accordance with his father's
plan. And Maxwell took advantage of this retirement to embody some of the results of his
investigations in substantive books. The great work on Electricity and Magnetism, although not
published till 1873, was now taking definite shape, and the treatise on Heat, which appeared in
1870, had been undertaken as a by-work during the same period.

His scientific and other correspondence also took [321] up a good dea of energy. Some
measure of it is afforded by the fact that a “pillar”-box was let into the rough stone wall on the
roadside, across the Urr, for the sole use of Glenlair House. Maxwell would himself carry the
letters to and from this rustic postoffice in all weathers, at the same time giving the dogs a run.

Both now and afterwards, his favourite exercise—as that in which his wife could most readily
share—was riding, in which he showed great skill. Mr. Fergusson remembers him in 1874, on his
new black horse, “Dizzy,” which had been the despair of previous owners, “riding the ring,” for
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the amusement of the children at Kilquhanity, throwing up his whip and catching it, leaping over
bars, etc.

A considerable portion of the evening would often be devoted to Chaucer, Spenser, Milton, or
aplay of Shakespeare, which he would read aloud to Mrs. Maxwell.

On Sundays, after returning from the kirk, he would bury himself in the works of the old
divines. For in theology, as in literature, while reckoning frankly with all phases, his sympathies
went largely with the past. Not that he would have checked the real progress of thought on the
subject of religion, but he did not share the sanguine hopes of some who have sought to hasten
these “slow-paced” changes; nor did he believe in progress by ignoring differences, or by merging
the sharp outlines of traditional systems in the haze of a “common Christianity.” He was one of
those in whom physical studies seem to [322] have the effect of leading the mind to dwell on the
permanent aspects of thought as well as of things, thus reinforcing the instincts of conservatism.
No mind ever delighted more in speculation, and yet none was ever more jealous of the practical
application or the popular dissemination of what appeared to him as crude and half-baked theories
about the highest subjects. He preferred resting on the great thoughts of other ages, though no
man knew better wherein they (and scientific theories likewise) fell short of certainty; and while he
was anything rather than a formalist or a dogmatist, and still clung to the belief that love remains
while knowledge vanishes away, he was the enemy of indefiniteness and indifferentism, as well as
of a style of preaching which, as he used to say, “dings ye wi' mere morality.” His theologica
attitude, which it would be rash to develop further here, is indicated to some extent in his letter to
Bishop Ellicott, and in his reply to the Secretary of the Victoria Institute, both of which will be
found in Chapter XII (pp. 393, 404).

But he was far, indeed, from judging men by their opinions. “I have no nose for heresy,” he
used to say. His sympathy pierced beneath the outer shell of circumstance and association, and he
hardly ever failed to discover what was best and strongest in those with whom he had to do.

His kindly relations with his neighbours and with their children may be passed without further
notice after what has been said above. But it may be mentioned that he used occasionadly to visit
any sick [323] person in the village, and read and pray with them in cases where such
ministrations were welcomed.

One who visited at Glenlair between 1865 and 1869 was particularly struck with the manner
in which the daily prayers were conducted by the master of the household. The prayer, which
seemed extempore, was most impressive and full of meaning.®

It is right also to record briefly his continued intercourse with his cousins of the Cay family.
Mr. William Dyce Cay, who had now entered on his profession as a civil engineer, was employed

208 The followi ng fragments have been found amongst his papers—"Almighty God, who hast created man in Thine own

image, and made him a living soul that he might seek after Thee and have dominion over Thy creatures, teach us to study the
works of Thy hands that we may subdue the earth to our use, and strengthen our reason for Thy service; and so to receive Thy
blessed Word, that we may believe on Him whom Thou hast sent to give us the knowledge of salvation and the remission of our
sins. All which we ask in the name of the same Jesus Christ our Lord.”

“O Lord, our Lord, how excellent is Thy name in all the earth, who hast set Thy glory above the heavens, and out of the
mouths of babes and sucklings hast perfected praise. When we consider Thy heavens, the work of Thy fingers, the moon and
the stars which Thou hast ordained, teach us to know that Thou art mindful of us, and visitest us, making us rulers over the
works of Thy hands, showing us the wisdom of Thy laws, and crowning us with honour and glory in our earthly life; and
looking higher than the heavens, may we see Jesus, made a little lower than the angels for the suffering of death, crowned with
glory and honour, that He, by the grace of God, should taste death for every man. O Lord, fulfil Thy promise, and put al things
in subjection under His feet. Let sin be rooted out of the earth, and let the wicked be no more. Bless Thou the Lord, O my soul,
praise the Lord.”
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by him to build the bridge over the Urr, and has a vivid recollection of their intercourse, both then
(1861-2) and in [324] former years. In particular he remembers how, on one occasion, Maxwell
spent the whole time during a walk of several miles over the hill from Glenlair to Parton, “giving
one example after another to explain by illustration the principle of virtua velocities." . . . “ The
feeling | had,” says Mr. Cay, “was that before | got to the bottom of one example he had rushed
off to another.”

And the reader will find in the correspondence two of Maxwell's letters to my friend Charles
Hope Cay, and in another letter a few words of bright description of him. He died in 1869, at the
early age of twenty-eight, the most devoted of teachers, one of the purest-hearted and most
amiable of men. If he could have listened to his cousin's gentle warnings against excessive zedl,
perhaps his services to Clifton College, if less vividly remembered, might have been continued
longer. But who knows? “ They whom the gods love die young.”

Maxwell's retirement was not by any means unbroken. There was a visit to London in the
spring of every year. And in the spring and early summer of 1867 he made a tour in Italy with
Mrs. Maxwell. They had the misfortune to be stopped for quarantine at Marsellles, and his
remarkable power of physical endurance and of ministration were felt by al who shared in the
mishap. True to the associations of his early days (see above, pp. 28, 121), he became the general
water-carrier, and in other ways contributed greatly to the alleviation of discomforts that were by
no means light. [325]

We met accidentaly at Florence, and | remember his mentioning two things as having
particularly struck him amongst the innumerable objects of interest at Rome. He had looked at the
dome of St. Peter's with an eye of sympathetic genius,® and his ear for melody had been satisfied
by “the Pope's band.” He acquired Italian with great rapidity, and amused himself with noticing
the different phonetic values of the letters in Italian and English.?° One of his chief objects in
learning the language was to be able to converse with Professor Matteucci, whose bust now
stands in the Campo Santo at Pisa. During the same tour he took special pains to improve his
acquaintance with French and German. The only language he had any difficulty in mastering was
Dutch.

In the years 1866, 1867, 1869, and 1870, he was either Moderator or Examiner in the
Mathematical Tripos at Cambridge, where his influence was more and more felt. His work on
these occasions was, indeed, a principal factor in the movement, to be hereafter described, which
led ultimately to important changes in the Examination system,; to the creation of the Cavendish
Laboratory; and to the foundation of the Chair of Experimental Physics.

His paper on the Viscosity of Gases, printed in the Phil. Trans. for 1866, had been delivered
by him as the Bakerian Lecture for that year. [326]

He also attended several meetings of the British Association, and, in 1870, at the Liverpool
meeting, was President of Section A (Mathematics and Physics). His Presidential Address was on
the relation of Mathematics and Physics to each other—a theme suggested by Professor Sylvester,
who had been president of the same section in the previous year. The opening passage, in which
he alludes to other recent scientific addresses, is characteristic, and may be quoted here:—

| have endeavoured to follow Mr. Spottiswoode, as with far-reaching vision he distinguishes the systems of

299 The tone in which he spoke of this brought home to me, more than anything | have seen in books, the joy of Michael

Angelo in etherealizing the work of Brunelleschi.
0 0on learning from our teacher, Sign. Briganti, the pronunciation of suolo, he said, “That is the English for rondinella.”
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science into which phenomena, our knowledge of which is still in the nebulous stage, are growing. | have been
carried, by the penetrating insight and forcible expression of Dr. Tyndall, into that sanctuary of minuteness and of
power, where molecules obey the laws of their existence, clash together in fierce collision, or grapple in yet more
fierce embrace, building up in secret the forms of visible things. | have been guided by Professor Sylvester towards
those serene heights

“Where never creeps a cloud or moves awind,
Nor ever falls the least white star of snow,
Nor ever lowest roll of thunder moans,

Nor sound of human sorrow mounts, to mar
Their sacred everlasting cam.”

But who will lead me into that still more hidden and dimmer region where Thought weds Fact,—where the
mental operation of the mathematician and the physical action of the molecules are seen in their true relation?
Does not the way to it pass through the very den of the metaphysician, strewed with the remains of former
explorers and abhorred by every man of science ?. . .

Two important papers read by Maxwell at the [327] same meeting were that “On Hills and
Ddes,” to which reference will be found in the correspondence (pp. 382, 383), and that “On
Colour Vision at different Points of the Retina.”

The Cambridge examinations were the only cause which separated him for more than a day or
two from Mrs. Maxwell. When most pressed with the load of papers to be read, he would write to
her daily—sometimes twice a day—in letters full of “enfantillages,” asin his boyish endeavours
to amuse his father, telling her of everything, however minute, which, if she had seen it, would
have detained her eye, small socia phenomena, grotesque or graceful (including the dress of lady
friends), together with the lighter aspects of the examinations, College customs, such as the
“grace-cup;” his dealings with his co-examiners, and marks of honour to himsalf which he knew
would please her, though they were indifferent to him. And sometimes he falls into the deeper
vein, which was never long absent from his communion with her, commenting on the portion of
Scripture which he knew that she was reading, and passing on to general meditations on life and
duty.

In November 1868 his old teacher, James D. Forbes, had resigned the principaship of the
United College in the University of St. Andrew's, and an effort was made by several of the
professors’™* to induce Maxwell to stand for the vacant post, which was in the gift of the Crown,
and had been held by Brewster and [328] Forbes successively. He was touched by the kindness,
and travelled a whole day from Galloway to confer with us, but, on mature consideration,
relinquished the idea.

LETTERS, 1860 TO 1870.

TO REV. LEWIS CAMPBELL.
Marischal College,
Aberdeen, 5th January 1860.
.. . | have been publishing my views about Elastic Spheres in the Phil. Mag. for Jany., and am going to go on
with it as | get the prop™ written out. | have also sent my experiments on Colours to the Royal Society of London,
s0 | have two sets of irons in the fire, besides class work. | hope you get on with Plato, and that your pupils are all
Theadetuses, and that wisdom soaks like oil into their inwards. There is a man here who is striving after a general
theory of things, but he has great difficulty in so churning his thoughts as to coagulate and solidify the vague and
nebulous notions which wander in his head. He has been applying to me very steadily whenever he can pounce on

2 tis right that | should add that the suggestion did not proceed from me—L. C.
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me, and | have prescribed for him as | best could, and | hope his abstract of his general theory of things will be
palatable to the readers of the British Ass. Reports for 1859.

TO HISWIFE.
Edinburgh, 13th April 1860.
Now let us read (2 Cor.) chapter xii., about the organisation of the Church, and the different gifts of different
Christians, and the reason of these differences that Christ's body may be more complete in all its parts. If we felt
more distinctly our union to Christ, we would know our position as members of His body, and work more willingly
and intelligently along with all the rest in promoting the health and growth of the body, by the use of every power
which the spirit has distributed to us. [329]

14th April 1860.

Let us read about charity,—that love which is so perfect that it remains when that which is in part shall be

done away. May God purify our love, and make it fit for eternity, by grafting upon it the love of Himself, that so
both the human root and the engrafted branches and the divine fruit may be holy to Him!

FROM C. J. MONRO, Esqg.

Hadley, Barnet, N.
23d October 1861.
Thank you much for the papers. That about vortices | had skimmed already in the magazine. | shall now be
able to do more than skim it. The coincidence between the observed velocity of light and your calculated velocity of
atranverse vibration in your medium seems a brilliant result. But | must say | think a few such results are wanted
before you can get people to think that, every time an electric current is produced, a little file of particles is
squeezed along between rows of wheels. But the instances of bodily transfer of matter in the phenomena of

galvanism look like it aready, and | admit that the possibility of convincing the public is not the question.

TO H. R. DROORP, Esqg. (of the Equity Bar).

Glenlair, Dalbeattie, N.B., 28th December 186 .

| enclose a short statement of the scheme of endowing the chapel which was built near us in 1838 for this

district, which is very far from any parish church. If we can raise £1000, there is a fund already raised which will

contribute £2000, so as to give a salary of £120 to the minister permanently, and as the people are too poor to

support the minister themselves, we hope to make the chapel independent of chance contributions in this way.

Great part of the funds for building the church were subscribed in London by all kinds of people who were friends

of an English gentleman who then had property here; but we have no longer any such means of drawing on the
metropolis. [330]

If you can put us in the way of diminishing the deficit we shall be grateful, and | will see that the money goes
to the fund, and that the names are duly entered, however small the contributions.

... | have nothing to do in King's College till Jany. 20, so we came here to rusticate. We have clear hard frost
without snow, and all the people are having curling matches on the ice, so that all day you hear the curlingstones
on the lochs in every direction for miles, for the large expanse of ice vibrating in a regular manner makes a noise
which, though not particularly loud on the spot, is very little diminished by distance. | am trying to form an exact
mathematical expression for all that is known about electro-magnetism without the aid of hypothesis, and also
what variations of Ampére's formula are possible, without contradicting his expressions. All that we know is about
the action of closed currents—that is, currents through closed curves. Now, if you make a hypothesis (1) about the
mutual action of the elements of two currents, and find it agree with experiment on closed circuits, it is not proved,
for—

If you make another hypothesis (2) which would give no action between an element and a closed circuit, you
may make a combination of (1) and (2) which will give the same result as (1). So | am investigating the most
general hypothesis about the mutual action of elements, which fulfils the condition that the action between an
element and a closed circuit is null. This is the case if the action between two elements can be reduced to forces
between the extremities of those elements depending only on the distance and + or - according as they act between
similar or opposite ends of the elements. If the force is an attraction
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=f (r) ss (cosw + 2 cosq cosq’)

where w is the angle between sand s, r the distance of sand s and g and ' the angles s and s, the elements, make
with r, then the condition of no action will be fulfilled. [331]

TO THE SAME.
8 Palace Gardens Terrace, W.,
24th January 1862.

... When | wrote to you about closed currents, it was partly to arrange my own thoughts by imagining myself
speaking to you. Ampére's formula containing n and k is the most general expression for an attractive or repulsive
force in the line joining the elements; and | now find that if you take the most general expression consistent with
symmetry for an action transverse to that line, the resulting expression for the action of a closed current on an
element gives a force not perpendicular to that element. Now, experiment 3d (Ampére) shows that the force on a
movable element is perp. to the directions of the current, so that | see Ampéreisright.

But the best way of stating the effects is with reference to “lines of magnetic force.” Calculate the magnetic
force in any plane, arising from every element of the circuit, and from every other magnetising agent, then the
force on an element is in the line perp. to the plane of the element and of the lines of force.

But | shall look up Cellerier and Plann, and the long article in Karsten's Cyclopaddia. | want to see if there is
any evidence from the mathematical expressions as to whether element acts on element, or whether a current first
produces a certain effect in the surrounding field, which afterwards acts on any other current.

Perhaps there may be no mathematical reasons in favour of one hypothesis rather than the another.

As a fact, the effect on a current at a given place depends solely on the direction and magnitude of the
magnetic force at that point, whether the magnetic force arises from currents or from magnets. So that the theory of
the effect taking place through the intervention of a medium is consistent with fact, and (to me) appears the
simplest in expression; but | must prove either that the direct action theory is completely identical in its results, or
that in some conceivable case they may be different. My theory of the rotation [332] of the plane of polarised light
by magnetism is coming out in the Phil. Mag. | shall send you a copy.

TO THE SAME.
8 Palace Gardens Terrace,
Kensington, London, W., 28th January 1862.

Some time ago, when investigating Bernoulli's theory of gases, | was surprised to find that the internal friction
of agas (if it depends on the collision of particles) should be independent of the density.

Stokes has been examining Graham's experiments on the rate of flow of gases through fine tubes, and he finds
that the friction, if independent of density, accounts for Graham's results, but, if taken proportional to density,
differs from those results very much. This seems rather a curious result, and an additional phenomenon, explained
by the “collision of particles’ theory of gases. Still one phenomenon goes against that theory—the relation between
specific heat at constant pressure and at constant volume, which isin air = 1-408, while it ought to be 1-333.

My brother-in-law, who is still with us, is getting better, and had his first walk on crutches to-day across the
room.

TO C. J. MONRO, Esq.
8 Palace Gardens Terrace,
London W, 18th February 1862.
(Recd. 3d March.)
| got your letter in Scotland, whither we had gone for the Christmas holidays. | have been brewing Platonic
suds, but failed, owing | suppose to atoo low temperature. | had not read Plateau's recipe then. Some of the bubbles
on the surface lasted a fortnight in the air, but they were scummy and scaly and inelastic. | shall take more care
next time. Elliot of the Strand (30) is going to produce colour-tops, with papers from De La Rue, and directions for
use by me; and so | shall be put in competition with the brass Blondin and the Top on the top of the Top. [333] . ..
With regard to Britomart's nurse—I have not Spenser here, but | think Spenser was not a magician himself, and
got al his black art out of romances and not out of the professional treatises,—the notions to be brought out
were—1st, The unweaving any web in which B. had been caught; 2d, Doing so in witch-like fashion; 3d, Not like
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awicked witch, but like a well-intentioned nurse, unused to the art, and therefore blunderingly. She believesin the
number three and in contrariety, and therefore says everything thrice and does everything thrice, saying inversions
of sentences, and doing reversions of her revolutions, which are described in similar language The revolutions
begin by + 3 (2p) against the visible motion of the sun, then by a revolution — 6p or she returns al contrary and
unweaves the first. Then she goes round + 6p, to make the final result contrary to the natural revolution, and to
make a complete triad. Withershins is, | believe, equivalent to wider die Sonne in High Dutch, which I am not
aware is amodern or ancient idiom in that language, but it may be one in a cognate language. If the “phamplets’
have not turned up in Madeira yet, let me know, that | may “replace” them.
| suppose in your equations, when the numbers do not amount to unity, Black has been present.

-841 Brunsw. -G + 159 W = -200 V + -423 U + -377 Black,

That is, green a little palish and dark mauve, your last equation by the young eyes. It is something like a
colour-blind eg™, but all those | know say 100 Brunswick G = 100 Vermillion, so that this person sees the green
darker than the Vermillion, or in other words sees much more of the second side of the equation than a
colour-blind person would. But in twilight U comes out strong, while G does not; so that | think the apparent
equality arises from suppression of all colours but blue (in U and W) in the twilight, so that you may write—

-841 Black + -159 W = -577 Black + -423 U.

There is no use going to the 3rd. place of decimals, unless you spend a good while on each observation, and
have first-rate [334] eyes. But if you can get observations to be consistent to the 3 place of decimals, glory
therein, and let me know what the human eye can do.

Donkin gave me teain Oxford, July 1, 1860.

| find that my belief in the reality of State affairsis no greater in London than in Aberdeen, though | can see
the clock at Westminster on a clear day. If | went and saw the parks of artillery at Woolwich, and the Consols
going up and down in the city, and the Tuscarora and Mr. Mason. | would know what like they were, but otherwise
a printed statement is more easily appropriated than experience is acquired by being near where things are being
transacted.

| am getting a large box made for mixture of colours. A beam of sunlight is to be divided into colours by a
prism, certain colours selected by a screen with dlits. These gathered by a lens, and restored to the form of a beam
by another prism, and then viewed by the eye directly. | expect great difficulties in getting everything right
adjusted, but when that is done | shall be able to vary the intensity of the colours to a great extent, and to have
them far purer than by any arrangement in which white light is allowed to fall on the final prism.

| am also planning an instrument for measuring electrical effects through different media, and comparing
those media with air. A and B are two equal metal discs, capable of motion towards each other by fine screws; D is
a metal disc suspended between them by a spring, C; E is a piece of glass, sulphur, vulcanite, gutta-percha, etc. A
and B are then connected with a source of + electricity, and D with - electricity. If everything was symmetrical, D
would be attracted both ways, and would be in unstable equilibrium, but this is rendered stable by the elasticity of
the spring C. To find the effect of the plate E, you work A further or nearer till there is no motion of D consequent
on electrification. Then the plate of air between A and D is electrically equivalent to the two plates of air and one
of glass (say) between D and B, whence we deduce the coeff* for E. [335]

TO REV. LEWIS CAMPBELL.

8 Palace Gardens Terrace,
Kensington, W, 2lst April 1862.
It is now along time since | wrote half 