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Mary SoMERVILLE (née FatRrax) was born at Jedburgh on
December 26, 1780, and died on November 3o, 1872, at Naples,
aged nearly ninety-two years, In considering her education, we
have not to mention important seminaries, where skilled teachers
make it their chiel business to impart to otherg the knowledge for
which they are themselves eminent, but to speak only of studies
pursued in the calm of & quiet home, This, rightly understood,
12 perhaps the most remarkable feature of her eareer. There are
few mathematicians so eminent as she deservedly was, in whose
fame great public schools and universities do not in some degree
partake, But we owe almost to aceident the discovery of the
powers of Mary Fairfax's mind, while the gradual development
of those powers proceeded under the suidance of tutors unknown
to fame, and with access only to zuch assistance as could be given
by the friends of her own family.

Mra. Somerville has herself deseribed how it chanced that the
peculiar powers of her mind eame first to be recognised. She
was in the habit of working at her needle in the window-seat,
while her brother took his lessons in geometry and arithmetic.
Fortunately (in her case) the work which is regarded as most
suitable to the eapacity of women leaves the mind unoccupied;
and consequently there was nothing to prevent Mary Fairfax
from attending to the lessons intended for her brother. She
gradually became interested in the subject of these lessons, and
took care not only to be present regularly, but to study her
brother’s books in her own room. It happened that, on one
oceasion, voung Fairfax failed to anawer a queation addressed to
him, and his sister involuntarily prompted him, The tutor was
naturally surprized that the quiet Mary Fairfax should have any
ideas beyond the needlework which had apparently engaged her
attention ; but, being a sensible man, he was at the pains to
ascertain the degree and soundnessz of her knowledge ; and, find-
ing that she had really grasped the first principles of mathe-
matics, he * took eare that she should have liberty to go on in
ber own way.”  If a boy bad shown similar fitness for mathema-
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tical research, anxious attention would have been devoted to the
choice of books and teachers, achool and university ; but the casze
of a girl showing such tastes seemed to be adequately met by
according to her the privilege of following her own devices. We
shall never know certainly, though it may be that hereafter we
shall be able to guess, what seience lost through the all bug
utter neglect of the unusual powers of Mary Fairfax’s mind. We
may rejoice that, through an accident, she was permitted fo reach
the position she actually attained ; but there is scarcely a line of
her writings which does not, while showing what she was,
sugrest thoughts of what she might have been.

While studying mathematics “in her own way,” she found a
difficalty which for a time threatened to interfere with her pro-
rress,  She wasz unable to read the Prireipia, becanse she could
not understand Latin, In this strait, she applied, “alter much
hesitation,” to Prof. Playfair. She asked if a woman might,
without impropriety, learn Latin. After ascertaining the pur-
pose which the voung lady had in view —possibly in doubt lest
she might follow in the steps of Anne Dacier— Prof. Playfair
told her that it would not, in his opinion, do her any harm to
learn Latin in order to read the Principia. It iz noteworthy, as
having probably a bearing on the course which Mrs. Somerville's
reading subsequently took, that Playfair was one of the few in
this country who at that time appreciated the methods of the
Ligher mathematical analysis, and had formed a just opinion of
their power—* a power, however,” as Sir John Herschel well
remarks, “which he was content to admire and appland rather
than ready to wield." His exeellent review of the Mécaniguwe
Celeste probably gave (as Herschel suggests) a stronger impulse
to the public mind in the direction of the higher analysis than he
conld have communieated by any researches of his own.

It was not, however, as & mathematician that Mrs, Somerville
first became known to the world, A subject of research, exceed-
ingly difficult and only to be pursued successfully under very
iavourable conditions, was undertaken by her doring the life of
lier first hushand, Captain Greig, son of High Admiral Greig of
the Russian Navy. She zought to determine by experiment the
magnetizing influence of the violet rays of the solar spectrum.
# It 18 not surprising,” says Sir John Herschel on this subject,
* that the feeble though unequivoeal indications of magnetism
which she undoubtedly obtained should have been regarded by
many as insufficient to decide the question at issue.” Neverthe-
less it was justly regarded as a noteworthy achievement that in a
climate so unsuitable as ourz any suecess should have been
attained in a research of such extreme difficulty. That she
achieved, and, what is more, deserved success, will be inferred
from the words in which Sir John Hersehel indicates Ins own
opinion of the value of her results: “To us,” he zays, * their
evidence appears entitled to considerable weight ; buat it 15 more
to our immediate purpose to notice the simple and rational
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manner in which her experiments were condoeted, the abzence
of needless complication and refinement in their plan, and of
unnecessary or costly apparatus in their execution, and the per-
fect freedom from all pretension or affected embarrassment in
their statement.”

In 1832 Mrz, Somerville published the work on which, in our
opinion, her fame in future years will be held mainly to depend.
The Mechanism of the Heavens was originally intended to form
one of the works published by the Society for the Diffusion of
Useful Knowledge, though it soon ontgrew the dimenzions suited
for such a purpose. Indeed, it is remarkable that either Mrs
sSomerville hersell or Lord Brougham, at whose suggestion the
work was undertaken, should suppose it possible to epitomise
Laplace’s Magnum Opus, or 20 to popularise it as to bring it
within the scope of the Society’s publications,

It will be well, in weighing the value of the book, to consider
it first with reference to the purpose of its austhor, though a
judgment bazed on that consideration alone would not be a fair
one, These, then, are the words in which Mrs, Somerville presents
the scope and purpose of her work :—

* A complete acquaintance with physical a.s.m}nnmj' can only
be attained by those who are well versed in the highest branches
of mathematical and mechanical science : such alone ean appre-
ciate the extreme beauty of the results, and the means by which
these results are obtained. INevertheless, a sufficient skill in
analysis to follow the general outline, to see the mutnal depend-
ence of the several parts of the system, and to comprehend by
what means some of the most extraordinary conclusions have
heen arrived at, is within the reach of many who shrink from the
task, appalled by difficalties which perhaps are not more formid-
able thap those incident to the study of the elementz of every
branch of knowledge, and possibly overrating them by not
making a sufficient distinetion between the degree of mathema-
tical acquirement necessary for making discoveries and that which
iz requisite for understanding what others have done, That the
study of mathematics, and their application to astronomy, are full
of interest, will be allowed by all who have devoted their time
and attention to these pursuitz; and they only can estimate the
delight of arriving at truth, whether it be the discovery of a
world or of a new property “of numbers.”

Tt cannot be doubted that Mrs. Somerville here: indieates her
belief in the poszibility of presenting her subject in a form suited
to the capacities of a larce number of readers, and to some extent
advocates this as her object.  Whether she succeeded or failed in
thiz purpose must therefore be the first question to engage our
attention, Sir John Herschel considers that she succeeded, * for
all those parts of " her =subject, at least, which the work * pro-
fesses to embrace, that iz to say, the general exposition of the
mechanical prineiples employed, —the planetary and lopar theo-
ries, and those of Jupiter's satellites, with the iocidental points
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natarally arising out of them.” With the utmost respect for the
authority of one who was so thorough a master of the subject
which Mary Somerville endeavoured to popualarize, we venture to
express a different opinion. We find it impossible to come to any
other conclusion than that, as respects the main purpose of her
work, Mrs. Somerville failed entirely; though we hasten to qua-
lify this statement by the remark that in our opinion success was
altogether impossible, We believe, in fact, that neither Mrs.
Somerville nor Sir John Herschel thoroughly apprebended the
difficulty of conveying to the general reader clear ideas respecting
even the elements of the subjects they severally endeavoured to
expound. But we feel bound to add that Mrs, Somerville's
failure, inevitable from the very natuore of her task, would in any
caze have been brooght about by the manner in which the task
was m_,::::umplmlied It will presently be seen that in saving this,
we are, in fact, touching on the most remarkable and distin-
gnizhing quality of Mrs., Somerville's mind.

There are two essential requisites in #ptreatise intended to
introduce a difficult suhject to general readers.  First, there must
be a clear apprehension of the position of such readers, of what
they can and of what they cannot understand, and of the form in
which what iz written for them may maost usefully be presented.
It is not too much to say that if just ideas had been entertained
by DMrs. Somerville on this point, the attempt to present the
Mechanism of the Heavens in a popular form would never have
been made. But secondly, it 15 essential that in any work of
the kind, each statement—each sentence, in fact—should be pre-
sented in terms =0 precise s to be absolutely unmistakable,
This is not s0 necessary in advanced treaiizes,—indeed, it iz {00
well known how large a proportion of our works on advanced
science are wanting in striet precision of expression. But it is
abzolutely necessary in works intended to popularize science. It
i5 & somewhat remarkable circumstance that in the Mechanism of
the Heavens,—the boldest attempt ever made, perhaps, in this
direction,—not only is precision of expression not a notable fea-
tare, but, on the contrary, the most striking fanlt in the work is
the inexactoess of the language. Even Sir John Herschel, whose
perfect familiarity with the subject of the work, would tend to
render the fault less siriking to him, was nevertheless struck by
it : * The most considerable fault we have to find,” he wrote,
*with the work before us consists in an habitual laxity of lan-
guage, evidently originating in so complete a familiarity with the
guantities concerned as to induce a disregard of the words by
which they are designated, but which, to any one less intimately
conversant with the actual analytical operations than its author,
must infallibly become a source of serious errors, and which, at all
events, renders it necessary for the reader to be eonstantly on his
guard.”

These words form the penultimate sentence of Sir John
Herschel's eritique.  We have prelerred to speak first of the sub-
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ject touched on, so as to pass without reservation to a more
pleasing topie,~the real and unquestionable value of Mrs Somer-
ville's chief work. And after all, the good qualities of the work
are intrinsic, while its main fault relates to a purpose which the
work never could have fulfilled, no matier how carefully the fault
had been avoided.

It iz in this sense,—regarding the work apart from itz special
purpose, and judging of it only as a contribution to advanced
seientifie literature,—that we may fairly say, with Sir John Her-
schel, that the work is one of which any geometer might be
proud. There is, indeed, ample evidence of the disadvantage
under which Mrs. Somerville laboured, in the want of thorough
mathematical training ; but so much the more wonderful is it
that she should have completely mastered her subject. Every
page indieates her appreciation of the methods employed by La-
place and Lagrange. Where she does not strictly follow the
Mécanique Ctleste, she evidences a clear recognition of the pur-
pozes to be subzerved by adopting a different course. We wonld
not be understood as commending all the departures thus made,
on the contrary, there are casez where it appears to us that on the
whole it would have been preferable to have followed the pro-
cesses of the Meécanique Céleste more closely, while there are
others where certain more modern processes might perhaps with
advantare hbave been introduced. Buot even in such instances we
recognise in the course pursued by Mrs. Somerville the decizion
of one perfectly familiar with the subject in hand. And many of
the changes munst undonbtedly be regarded either as improve-
ments, or else as altogether desirable when the scale of Mrs.
Somerville's treatize iz taken into account. Amongst instances of
the former kind must be classed the method employed in the in-
vestigation of the equations of continuity of a fluid ; amongst in-
stances of the latter, we would specially cite the treatment of the
i];‘t';ﬂm:ér}r of elliptic motion, in the opening chapters of the second

If, however, we were asked to point out the feature of this
work which in our opinion most strikingly indicated the powers
of Mrs. Somerville’s mind, we should unhesitatingly select the
preliminary dissertation, In this we have an abstract of the
Newtonian philosophy such as none but a master-mind eould
have produced. Apart from its scientifie valne—and it has great
seientific value—it is a work of great literary merit. If it is
not in plan and purpoze altogether original, inasmuch as it must
be regarded as to some degree an abstract of Laplace’s Systéme
du Monde, it i3, nevertheless, as Herschel haz well remarked,
“an abatract so vivid and judicious as to have all the merit of
originality, and soch as could bhave been produced only by one
accustomed to large and general views, as well as perfectly
familiar with the particulars of the subject.”

Three years after the appearance of the MWeckanism of the
Heavens, Mrs, Somerville published ihe work by which she
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iz probably best known to general readers. The Connexion of
the Physical Sciences was, we believe, written at the sugpestion
of Lord Brougham, as an expansion of the admirable introduction
to the Celestial Weehanism. It 13 o work full of intereat, not
only to the student of advanced science, but to the general reader.
In saying thiz we indicate its chief merit and its most marked
defect. It is impossible to conceive that any reader, no matter
how advanced or how limited his knowledge, could fail to find
many most instruetive pages in this work ; but it iz equally im-
possible to conceive that any one reader could find the whole work,
or even any considerable portion, instroetive or uzeful. The fact
was that Mrs. Somerville recognised, or, which is practically the
same thing, wrote as if she recognised no distinetion between the
recondite and the simple. She makes no more attempt at expla-
nation, when speaking of the perturbations of the planets or
diseussing the most profound problemsz of molecular physies,
than when she is merely running over a szeries of statements
respecting geographical or climatic relations. It would almost
seem as though her mind waz so constituted that the difficulties
which ordinary minds experience in considering eomplex mathe-
matieal problems had no existence for her. A writer, to whom
we owe one of the best obituary notices of Mrs. Bomerville which
hitherto has appeared, tells us that the sort of pressure Mrs, Somer-
ville underwent from her publisher as the earlier editions of the
Connexion of the Physical Seiences * convineed her of her own
unfitness for popularising science. When there was already no
time to lose in regard to her proof-sheets, she had hint upon hint
from Mr. Murray that this and that and the other paragraph
required to be made plainer to popular comprehension.  She
declared that she tried very hard to please Mr. Murray and
others who made the same complaint, but that every departure
from zeientific terms and formolas appeared to her a departure
from clearness and simplicity ; so that, by the time she had
explained and described to the extent required, her statements
seemed to her combrows and confused.  In other words, this was |
not her proper work.”

Respecting her two other works, we shall merely remark that
the Physical Geography appeared in 1848, and the Molecular and
Microseopic Science in 1869, when she had reached the advaneed
age of eighty-eight years,

We may be excused for regarding Mary Somerville’s life, in
these pages, with reference rather to her astronomical and mathe-
matical researches than to her proficiency in other branches of
science. In this aspeet of her career it is difficult, great as was
the reputation she deservedly obtained, not to contemplate with
regret those circumstances, the effectz of unfortunate prejudices,
whereby she was prevented from applying the full powers of her
mind to the advancement of science. It iz eertain that no depart-
ment of mathematieal research was beyond her powers, and that
in any she could have done original work. In mere mental grasp

) Koyal Astronomical Society » Provided by the NASA Aﬁln:ph}'ﬁii.'.-; Ihata System



156 Leport of the Council to the XXXIIL. 4,

few men have probably surpassed her ; but the thorough training,
the scholarly discipline, which can alone give to the mind the
power of advaneing beyond the point up to which it has followed
the guidance of others, had unfortunately been denied to her,
Accordingly, while her writings show her power, and her
thorough mastery of the instruments of mathematical research,
they are remarkable less for their actual value, though their
value iz preat, than as indicating what, under happier auspices,
she might have accomplished,

 We have mentioned that Mrs. Somerville was twice married.
By her first marriage she had one zon, Mr. Woronzow Greig,
since deceased. A few years after Captain Greig's death she
married her cousin, Dr. Somerville, by which marriage she had
three daughters, two of whom survive her. The latter years of
her life {twenty-three years, we believe) were passed in Italy.
It has been said by one who was well acquainted with the
circumstances that * the long exile which occupied the latter
portion of her life was a weary trial to her. She carried a
thoronghly Seoteh beart in her breast; and the true mountaineer’s
longing for her native country sickened many an hour of many a
tedious year. She liked London life, too, and the equal inter-
courses which stodents like herself can there enjoy; whereas, in
Ttaly, she was out of place.  She seldom met any one with whom
she ecould converse on the subjects which interested her most;
and if she studied, it could be for no further end than her own
gratification. It was felt by her friendz to be a troly pathetic
incident that, of all people in the world, Mrs. Somerville should
be debarred the sight of the zingular comet of 1843 ; and the
circumstance was symbolical of the whole ease of her exile.
The only Italian obzervatory which afforded the necessary im-
plements was in a Jesuit establishment, where no woman was
allowed to pass the threshold, At the same hour her heart
vearned towards her native Scotland, and her intellect hungered
for the congenial intercourse of London; and she looked up at
the sky with the mortifying knowledge of what was to be seen
there but for the impediment which barred her aceess to the
areat telescope at hand,  With all her gentleness of temper, and
her lifelong habit of acquiescence, she suffered deeply, while
many of her friends were indignant at the sacrifice.”

We shall venture to quote, in conclusion, some remarks of
Sir Henry Holland on features of Mrs. Somerville’s character
and life which have been hidden from general knowledge :—
“ Bhe was a woman not of science only,” he tells us, “ but of
refined and coltivated tastes. Her lmiu!.ings and musieal talents
might well have won admiration, even had there been nothing
else beyond them. Her classical attainments were considerable,
derived, probably, ifrom that early part of life when the gentle
Mary Fairfex —gentle she must ever have been—was enriching
her mind by quiet study in her Scotch home, . . . A few words
more on the moral part of Mra. Somerville’s character; and
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here, too, T epeak from intimate knowledge. She was the
gentlest and kindest of human beings—quahties well attested
even by her features and conversation, but expressed still more
in all the habits of her domestic and social Life. Her modesty
and humility were as remarkable as those talents which they
coneealed from common observation. . . . Seotland,” he justly
adds, * iz proud of bhaving produced a Crichton. She may be
proud, also, in having given birthplace to Mary Somerville,”

- H. A. F.

Nareaviel Branpmone was the second zon of Jeshoa and
Marianne Dorothea Beardmore, and was born at Nottingham on
the 1g9th of March, 1816. His father, an independent gentleman,
shortly afterwards removed to London and then to Chudleigh, in
Devonshire. Here he was educated, and at the age of sixteen
was sent to Plymouth to study with Mr. George Wightwick,
architect, for six months, and was then articled to Mr. James
Meadows Rendel, eivil engineer, for five years. At this time he
evinced much interezt in the study of practical astronomy, and
the construetion of a Newtonian telescope became a great feat of
ambition with him. A brother engineer who shared to some
extent in the same pursuits remembers well the perseverance that
he displayed, and in the matter of specula his was superlative.
The metal, the moulds, the melting and mixing were of course
essential, so also the grinding and polishing, Failures were
numerous, and many a night were these operations carried on
until morning hours with erucibles on a kitchen grate. The
landlord of his lodgings being pressed into the service with a
pair of bellows, the unflagring movement of which was absolutely
necessary to obtain the melting point for the amatear, whose zeal
became shared if not comprehended by the veteran of seventy
vears, Of course experience brought knowledge, and it was
found that regulus of antimony was not absoluotely essential to a
reflecting surface. A telescope was, however, produced, though
probably the experience got in the process was the only result of
value.  Soon after the expiration of his pupilage he entered into
partnership with Mr. Rendel, but the connexion terminated in
184%, For the first fow years of his profeszsional life Mr. Beard-
more resided principally at Plymouth., In 1843 he removed to
London, and in 1855 took a private residence at Broxbourne, in
Hertfordshire, retaining offices in London, In the earlier part
ot hiz career he was engaged in various questions connected with
engineering, but of late years he confined his attention almost
entirely to the practice of hydraulic engineering, and had at-
tained the pozition of one of the first hydraulic engineers of the
day. Under his direction the rdgime of the River Lea was
entirely remodelled ; and at the time of his death he was engineer
to the Puoblic Works Loan Commissioners, the River Thames
Conservancy Board, the Essex Sewers Commissioners, besides
being eonsulted in all the more important questions of drainage
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