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natural agencies which tend to remove nitrogen from 
the soil, had undisputed possession of tlie field. FT7he~i 
the manuring mas discontillued, the losses of 11itro- 
gen, according to Del16rain's results, sank very niate- 
rially, though still remaining considerable. 

From tlie con~bined rcsults of bot,h these investiga- 
tions, i t  would appear that we may fairly conclude, 
that ,  nnder ordinary conditions of tillage, there is con- 
siderable loss of nitrogen from the soil. Lakes, Gil- 
bert, and marington's experiments slio~v that much 
nitrogen niay escape in tlie drainage; and, according 
to their calculations, more nitrogen was removed from 
six out of thirteen of their experimental plots in crop 
and drainage, (luring thirty years, than mas supplied 
in the manure. F r o n ~  DeliBraiii's experinlellts me 
lean1 that  a soil nnder constai~t tillage may grow 
poorer in nitrogen in spite of heavy manuring. I n  
fact, of all tlie eleluellts of the soil which are required 
for plant-growth, nitmgen is one of the most 111obile. 
The soil, it is trne, 1x1s the power of fixing amrnoiiia 
ill insolnble combiiiations ; but I~oth  ammonia and 
organic nitrogen are constantly being con~er ted  into 
nitric acid in every fertile soil, and tliis compound 
tile soil has 110 power to retain. Under natural con-
ditions, nlien the soil is thiclrly coverecl with vegeta- 
l;ion, this nitric acid is assimilated by the roots as 
rapidly as it is for~ned, while the compact state of the 
soil hinclers access of oxygen to the deeper layers, and 
thns moderates ~iitrification. 'I'liis action of plant-
roots in arresting nitrates on their way to the lower 
strata of the soil is shown very plainly in Lawes, 
Gilbert, ant1 Tl'ari~igto~l's experiments already cited. 
While the land carried a crop of ~ ~ l i e ; ~ t ,  tlie drain-water 
contained little or 110 nitrates, except wlieri an  escess 
of nitrogen had been given in the manure; but as 
soon as the crop was removed, nitrates made their 
appearance in the drain-water. 

Bnt an  untilled soil is not only prott:cted against 
losses of nitrogen: i t  is also in condition to retain the 
nitrogen brought to i t  in rain, snow, etc. This comes 
partly ill the form of ammonia, arliicli is fixed by the 
soil, and partly in the forrn of nitric acid, which is 
fixed by the vegetation. I n  this way a soil carrying 
permanelit vegetation may be cont in~~al lygaining 
nitrogen. Tiiis is indicated by DehBrain's ~csu l t s  on 
the esparcette plots, and, aside from them, is suffi- 
ciently evident froni the facts, that a t  some period of 
tlie world's history all its nitrogen mnst have existed 
in the free state, and that, so far as we know, the 
con~biiled nitrogen of atmospheric precipitates is 
the sole natural source of nitrogen to tlie soil. 

'I'illage alters this state of t l ~ i r ~ g s  very ~naterially. 
I3y breaking up and ~nellowirig the soil, i t  facilitates 
tlle access of oxygen, ancl i l~crc>~scs tlie rapiclity of 
nitrification. A t  tlie same time, the natural vegetation 
is replaced by one occupying in many cases but a part 
of the ground, and occnpyiug it for ba t  a portion of 
the year. Add to tliis that by dimir~ishing the amount 
of vegetation we diminish tile evaporation of water, 
and thus leave the soil moister, and at  the same time 
expose it more fully to the sun's rays, thus rendering 
i t  warmer, both of which conditions favor nitrifica- 
tion, and we see tha t  cultivation both increases the 

flnx of nitrogen in the soil, and decreases the nieans 
of ul,ilizing it. 

The clear recogl~ition of this state of things brings 
with it the suggestion of a t  least a partial remedy, 
which is lo keep the soil occupied as fully and as long 
as possible with growing vegetation. The roots of t he  
living plant lend to the soil an absorptive power for 
nitrogen compo~ul~ds, similar to that  which i t  has of 
itself for other elements of plant-food, and enable it 
to store up these compounds against future needs. 
To  prevent a loss of nitrogen, me must make use of 
this power as fully as possible, both in tlie system of 
cultivation adopted, and in other ways. After taking 
off a crop in tlie early fall, instead of leaving the land 
bare, let it be sown with sorne quicli-growing crop, e.g., 
rye, which shall serve solely to store up the nitrogcn 
which ~vould otherwise be lost. I n  the spring this 
crop is ploughed under, and furliislies ilonrisl~merlt for  
tlie sncceeding crop. Such a plan has been adopted 
here and there with advantage. I t s  general use would 
turn  largely, of course, on the qnestion of expense. 
On a virgin soil containing already large reserves of 
nitrogen, no appreciable benefit might result frorn it, 
though even ofthere the pi~eservutio?~ the present 
fertility is worth striving for. Bnt between tliis con- 
dition anti the state of relative exhanstioii to \\rhich 
the soil of oar older states has been rednced, there 
mast be a point where saving nitrogen ill this way 
mould be of innnediate as well as prospective benefit. 
Tlie exact nletllocls of applying the principle invokecl 
to pztrticnlar cases it is 11ot.the province of this article 
to discuss. T l ~ e  principle itself, however, is very 
simple. ICeep gro~ving roots present ill the soil as 
long and as extel~sively as possible to srize upon the 
~i i t roger~(arid other elements as well) wliicl~ nil1 
othenvise be mashecl out of the soil, and to store it 
up  in insoluble forms, ready for the needs of fu ture  
crops. 11, P. AXMIZFBY. 

T H E  LIFE OF IIAIWILTON. 

Life of Sir  Tfilliam Ilowan I-lnmilton, l int . ,  LL.D., 
U .C.L., M.B. I.A . ,  Andrezos professor of axtron-
omy in t7ze University of Dublin, and ~ o y a l  astron- 
omer of Ireland, etc. : including selections from his 
poems, correspondence, and miscellaneous toritings. 
By ROBERTPERCEVAL M.A.,  sub-deanGRAVES, 
of the  Chapel royal, Dublin. Vol. i. London, 
Longmans, Green, $ Co., 1852. 20+608 13. go. 

TI I I~volume, ~vliich fornis one of the latest 
issues of the Dublin ~uliversity press series, 
has been prepared partly through tlie assist- 
ance f~rrnishccl hy the Ronrcl of T ~ j n i t y  college, 
and pnblishccl by the p r o ~ o s t  and senior fel- 
lows. Mr. Graves 1i:~d a t  first, however, un- 
dertnlien tlie biography of IIanliltoll on his 
own responsibility, ancl u~lassisted in the labor 
which i t  inrolrecl ; and me ought not to pass 
uiiremarked his especial fitilcss for the per- 
formance of this arduous task. In the first 
place, he was ~~ilconnectecl with Hamiltoil by 



any  tie of lriiidrecl. Both had esperiencccl 
uiihrolien friendshi11 t'i om early j ontli. Ilain-
ilton, in llis will, hntl nominated XI..Grares  
as liis literary esecu lo~ .  ; ancl tlie sons of Ilninil- 
toll asl<ecl him l o  uiitl(~rta1re the taslr, seconded 
b j  the approval of sevelal of tlie most influ- 
eiltial friencls of tlie great  matliematicinn. 
,\nd, while M r .  G r n ~  es has t o  confess himself 
t o  he no mathe i~~a t i r i an ,  lie comhiilecl -what 
mas of greater import - the requisite alriourit 
of ~ e r s o n a l  lrnon letlge n i th  the appropriate 
scientific attaiinneuts and freedom fioln incom- 
patible engagerneats. 111 his pieface, tlle au- 
tho1 ~ e r y  gracef~~l ly  of a l l~~s io i l  5ays, b y  TT-RY 

t o  his self-clistrost in ass~lming the control of 
IIamilton's rolominous papers and correspoild- 
ence, ,'I ga\  e a reluctant consent, wishing 
tliat the m e m o q  of my friend had been more 
fortoilate, but a t  the same time coilscious that  
by me woulcl be del-oted t o  i t  the warmth of 
honest afl'ectioi~ and z~dmirntion. and the desire 
t o  be  just arid truthfui." 

111 lccorcling the stlccessi~e mntheii~atical 
cliscoreries of IIamiltoii, IlIr. Graves does not 
attempt accurately to  appreciate their impor- 
tance, or to give tlieni tlieir exact place in con- 
nection n itli l~recedent  or subseclueat discovery. 
I Ie  11:~s taken pains t o  secure that  the matlie- 
maticnl stateinelits in  liis v o r k  are correct, 
giving thein generallj i n  the i21sissinzci ve~ba.  
of IIamilton hiiiiself, and ,  nliere in clonbt, con- 
sulting friencls of' colapetent autliority. This  
course begets a clrsirable coilfideiice in  the 
accuracy of the ciitiic n ~ o r k ,  -which is, hom- 
e l -e~, take11 a s  a n hole, nlinost purely a literary 
biography. I t  is 1101, so  il~ucli t o  the credit of 
31r. (+r,z\es a s  ma) a t  first seen1 lnobahle, 
tha t  he l e a ~ e s  the letters of IIamiltou alnlost 
uilaidecl to tell the story of llis life. T h e  con- 
tiihutions froin tlie autlior's pen are very 
largely of tlie iiature of disconnectecl comment, 
usually 11pon a sui~joined letter : in  fact, theie 
is ilothing approacliing a continoous analysis 
of tlie life or worli or czliaracter of IIainilton, 
such a s  we ma) liope to  see in  a su1)seqoent 
~ o l a m e ,  and nliicli Mr .  Giaves, froiii his eT i-
dently Beell insight, aiicl thorough acquaintance 
~ ~ i t hthe subject of his, biograpliy, is of all per- 
sons most fully qoalifiecl to  write. S o r  could 
the  book 1131 e beell otllcrmise than impro~ecl ,  
had lie (Iran-n T7ery lnrgelx from his o ~ v n  asso-
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Tlie Englishman mas noted for liis patronage 
of ar t ,  the Scotcliuiaii nTas anlong the  first in  
phllosopliy, :111cl the I ~ i s h m a a  mas among the  
first ill mathematics. Ant1 tlie promise of great- 
ness the ~ o a n g  Irishman gxT,e a t  tha t  early 
(lay failed in  110 of entire f~~l f i lment  sense in  
tlie c1evelopmt.nt of mature j e a r s .  Of the 
three IIamiltoils, ~ ~ T i l l i a m  lT7as easily Itowan 
the chief. TJTe recall in this coin~ectioil what 
some of his most distingmslled contemporaries 
h a r e  said of him. The  celebratecl Dr .  Brinlr- 
ley, astronomer royal of Irelancl (later Bishop 
of Cloxne, arid whose successor in  the forilier 
olflcc the y o ~ ~ t l i f u l  Elanlilton was so soon to 
be), said of him a t  the age of eigliteen, L L  This  
young man, Ido not say toill be, but i s ,  the first 
niatliematician of his age." T h e  brilliant ant1 
learnecl Professor Seclgmiclr, referring publicly 
t o  IIanlilton in  1833, spoke of liim as  " a man 
who posse~sei l  within hiinself pon ers and tal- 
ents  pelhaps ne\ er before coinhilleel n~itliin 
one philosol~liical character." JIainiltoil Tvas 
born in Dublin. Aug.  4, 1805, ailel died in the 
same place, from ail att:~clr of gout, Sept.  2 ,  
186.5, being then r o j a l  astronomer of Irelancl. 
H i s  early life is tlie story of alarming pre-
cocity, not of inr eation, but  of acquisition. 
Nothing coulcl h a ~ e  seemed more certain t o  
those nl io  knew the boy of half a score tliaii 
that  middle life TT-oulcl easily insure liiin rank a s  
the cliief of linguists. A t  fire he n a s  able to  
read ancl translate IAatii1, Greek, and Hebren ; 
a t  eight, lie lrnev Italian and Freilcli ; ancl be- 
fore the age of ten liis father wrote of him, 
" II is  thirst for the oriental languages is  una- 
bated. I I e  is  now master of most,  indeed of 
all except tile lnirlor aiicl comparatively 1x0- 
vincial ones. T h e  Hebrew, Persian, and A r -  
abic are  aboot t o  he coilfirlnecl by the supelior 
and intlmate accluaiiitaiice ~ ~ i t l i  tlie Sanskrit ,  
in  n~hich  lie is a1ie:icly a proficient. Tlie Chal- 
clee and Syriac lie is  groondcd in, nncl the  
IIincloostanee, Malay, Illaliratta, Bengali, an(l 
others. I I e  is about to  coinirieilce tile Ch1- 
aese." One of IIamilton's earliest procluctire 
efforts was the preparation of a little manu-
script hook of tlllrty p:lges, forinally entitled 

S-riac grammar, in Syriac letters allcl 
characters,' etc. (13. 31). H e  mas not as  yet  
t m e l ~e ears of age ; alicl before another ear  
had passed, his works iaclnded (these are  tlie 

ciation ancl personal recollectioil of Hamiltoil titles given by the ,& boy lii~nself) gram-
in the interest of thohe who ne le r  1<11e~17 hiin. 

T h e  name of TTiliiain IIamilton lias con-
ferred a thi eefolcl dirtinctioil upon the ki11g- 
doms of Grea t  Britain. A n  early article on  the  
subject of this biogrnphj- remiiicls its reaclers 
tliat each isle lias i ts  Sir 7\7illiam Hamilton. 

mar of the Sanslirit language,' .An Arabic 
praxis,' ' A i l  anal)-sis of a passage ill Syriac,' 
ancl A collipeaciions treatise of algebra,' 
which latter proceecls a s  far as  quaclrxtic eqoa- 
tions. U p  to this point, Hamiltoil seems t o  
have had iio marked disposition ton ard scien- 
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tific studies. IIe had becn fascinated by tele- the pre-arraagecl signals, nrould thus spell out 
scopic r i e m  of the planets, ancl had visited the any rlesirecl message. I t  mill be o l ~ e r v e d  that 
Royal observatory at  Ilunsink. Unqoestion- the duplication ~f any given position of tlie 
ablj- one of the most important events in his arms always indicates a rowel. This device 
early career n.as tlle meeting of Zerah Col- for coinmnr~ication at a clistance was for a time 
burn. The two hacl engaged in trials of arith- practically emplo~ed by Iiamilton and a play- 
metical skill when the former was only twelve ; mate of his, each being providecl with a tele-
but two years latcr they re-met, I I~mil ton be- scope, so that he could readily discern the 
ing L L  not so much the antagonist as the critic successive positions of the arms of thc other. 
ancl the inyestioator of the lnetliocls of the His devotion to astronomy had by this time 
gifted con~~jutist?" 'l'ilat it would be difficult talien firm hold ; and EIan~ilton realized this so 
to over-estimate the significance of this occur- fully himself, that he forcibly made in his stud- 
rence is evident from a letter by Hamilton to ies a ' sndtlen transition to natural philosophy,' 
his cousin Arthur, in 1822, wherein he says exc~lsing himself therefor to his friends by es-  
(P- I l l ) , -  	 plaining that the " intention was to prevent 


my g i v i ~ ~ g  
up too much time to astrollonly by 
" I  was amused this morning, looliing back on the divcrtillg thoLlghts to c~lalllle~another : 

eagerness with which I began different branches of ' atqui emovit vete~emmiye ?aovbus novus,' for 
the mathematics, alld how I always thought my pres-

ent  pursuit the most interesting. 1belleve it was I am I ~ O Was deeply ellgaged in the study of 

seeing Zerah Colhurn that first gave me  an  interest pendulums." I n  a short paper, a t  the age 

~n those things. For a long time afterwards I liked to Of sixteell, he brillgs sciellce to tile assistauce

perform long operatioris in arithnletic in my mind; of the classics, finding astrollomical calculation 
extracting the square and cube root, alld ererything 

that related to the  properties of numbers. It is now 	 to hell^ in the decision of a moot-point in the 
a good while since I began Euclid. Do you remem- chrollology of the Aeneid. 

ber when I used to go to breakfastwith you, and we rt is most interestillg to follow the growtll 

read two or three propositions together elery morn- of IIalnilton's young lllind as his folldlless for 
ing?  I was then so fond of it,, that, when my uncle 

wished me to learn algebra, he  said he was afraid I the mathematics increased, and his devotion to 

xvonld not like its uphill work, after the smooth and the classics IIis pre-collegiate letters 

ehsy path of geometry. However, I became equally 

of algebra, thouqll I never some parts abouncl in passages evincing the radical change 
of the science, Indeed, the resources of algebra hare  which Was going 011, alld the solid permanency 
probably not been yet exhausted." with which his new favorites had taken posses- 

sion. A passage from a letter to his sister 
Tlie practical bent of his youllg mind in Eliza, shortly after his entering Trinity college, 

scientific matters is interestingly shown b r  his is cited here as a vigorous illustration of 
inrention of a telegral~liic signal-code, nrhich, this : -
for a youth of fifteen, is not a little remark- 
able. The letters of the alpllahet were first '(One thing only have I to regret in the direction 

of I ~ Ystudies, that they should be diverted-orarranged in the following sclleme (p. 88) : - rather, rudely forced -by tlie college course from 
their natural belit and fa?orite channel. That bent, 

1 2 3 4 5  you Itnow, is science-science in its most exalted 
- -- heights, in its nlost secret recesses. I t  has so capti- 

vated me -so seized on, I may say, my affections -
1 A D C D F  tliat my attention to classical studies is an  effort, and 

an  irlisorne one." 

I3 1 L R I I N P  	 Iinmediately on ahancloning his absorbing
interest in the classics, his ~vork of original 

1 i Q R S O T  research in ~nathenlatical optics began. &lr. 

5 / T T X T Z U  Graves quotcs the title of an "Essay on equa- 
tions representing systems of right lines in 

Twice U = W a given plane," etc., -a paper of twenty-
one folio pages, to which llamilton himself 

Then five reaclil- distinguishable positioils had appended the following note : " (This 
of the arms were chosen. 1i:ach letter, thus, curious old paper, fo~~nclby nle to-day In 
would be indicated, after the manner of x settling my study, mnst have been writtell at  
double-entry table, by its position at  the inter- least as early as 1822. I t  contains the germ 
section of a horizontal and a vertical column ; of my investigations respecting Syste~lis of 
and the ~lulnbers of these intersecting columns, rays, begun in 1823. Tir. R. I-I., Febri~ary 
transmitted from one ststion to the other by 27, 1534.)" 
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fIamilton's college career was a most bril- 
liant one. During no sinall portion of his lei- 
stire, he mas at work developing the gerins of 
the above-named in~estigation, which, in the 
spring of 1827, was presented to the Iioyal 
Irish acaclemy, having been expanded into ' A 
theory of systems of rays.' The first l ~ a r t  
was published the following year in the fifteenth 
volnrne of the acadcrny's transactions. IIis 
collegiate course had not been cornpletetl, when, 
less tliaii tn-enty-two years of age, he was unan- 
imously clectecl Andre~~-s  professor of astroiiomy 
in tlie University of I)ubliii, anrl royal astrono- 
nier of Zrelancl, -all extraorclinary preference 
for an undcrgracluate, mlio had for competitors 
men of high stanrling ancl eminence in two uni- 
versities. His al)l~ointinent under these cir- 
cumstalices involvecl another exceptional event : 
hy the donor's direction, the professor of as-
tionomy is one of the examiners for 15ishop 
Law's prize, w2iich is yearly bestowed upon 
the best answerer in the higher niathematics 
:inlong candiclates of junior baclielor standing. 
'I'he new occupant of the chair of astroiiomy 
was, within a few clays of his appointment, 
called upon to take his part in the examina- 
tion ; an ~mclergraclunte thus officially examiiiing 
gr:rduates in the l~ighest branches of mnt2ie- 
inatics. 

I n  the followiilg autumn, Ilamilton ntet tlie 
poet \lrorclswortll. Their correspondence of 
years, in terms of close intimacy, is very fully 
given by Mr. Gmves, and forms the richest 
extra-scientific contl.ibution to this biography. 
We may ap~ropriatc.1y allude, in this connec-
tion, to Ilainilton's poems, with \~liicli a yery 
co~lsiclerable fraction of this large vol~ime is 
filled. TVorclsworth criticised these effnsions 
\ ery freely, and not :2 few of them are certainly 
unworthy of IIamilto~l's better moments. Tlie 
subjects chosen for versification, however, sliow 
an iiistinctive correcxtness in the choice of oh- 
jects and impressions, which, treated by a. 
poet, mould be poetry, bat ,  as clealt with 
by IIamllton, are in general merely healthy 
icleas p l a i n l ~  ancl umpoeticallg espressctl in 
r l~ymeor verse. ,2uother friendsliip of IIam- 
ilton's we shoulci not omit to mention, -
tliat of the pkiilosopher Colericlge, wliorn he 
met in London shortly before the former's 
death. Their spiritcrl nietnphysical corre-
spondence is a very agreeable feature of the 
present ~vorlr. 

To  the misdoin of the same board of electors 
which, withoat donl~t,  sa~ecl  IIalnillon to sci- 
ence from the clinrch (for he hacl a t  one time 
serious intention oi' entering that body, ancl 
was more than oncae offered ordination) , are due 

the thanks of lnatheniaticians perpetually for 
their prompt recognition of the true sphere of 
his intellectual activity. The dnties of his uni- 
versity chair, as director of the observatory, 
were in large part uncongenial to him, and liis 
brief career as a practical astronomer was iiot 
n successful one. lIis tastes being allnost en- 
tirely in thc direction of mathematical research, 
it was ultiinately fortunate, that, from the com- 
~nci~ce~l ient  as observer, his of his practice an 
viqor of constitution was seriously impairecl. 
Near the close of 1830 lie writes to Sir Johil 
Ilerschel, " I callnot say much for my clili- 
gence in observiiig, but perhaps may hare a 
better accou~lt to give of this department after 
some tirire ; though aniong other teinptations 
to inclolence. I hare that of always suffering in 
healt11 when I attempt night work in the tran- 
sit-room." He had constant cold in the head 
aild chest, alicl mas much of his time confined 
to the house. The proposal was soon made 
that he should change the professorship of as- 
tronomy for that of mathematics ; ancl consult- 
ing mith his friend, the late Dr. Robinson of 
Arinagli, the latter replied. -

"Your coluse appears to me i o  clear t h a ~  there 
can be no hesitation. As n mathematician you will 
probably have no cqnnl in Britain, as an  astroi~oinrr 
sonie s~lperiors; fol you ceitni~lly have not the prncti-
cnl eiltlln~iasm111iicll is essei~tial to n~nke  one sustain 
the unifor~ll progress of obser~ing. I was me11 awnre 
that you are not very fond of observinq ; but you 
knon you have that  in comlnon xvith Enclce (who 
hcttes i t) ,  Airy, and Pond (now never observing)." 

I n  hTovember, 1831, thc uiii\-ersity boaril 
passed a resolntion whicEl more than doubled 
IIamilton's salary, and con~pletcly clefinecl 
his future relatioils to the university ; giving 
him entire liberty to pursue, as a first ob- 
ject, his mathematical researches, and thur 
assuming the responsibility of his continuing 
as a niathematician rather than an astrono-
mer. 

II:~milton's friends mere not slow to do thcm- 
selves the honor of proposing his membership 
of scientific boclies. Through Sir John EIw- 
schel he hecame a melnber of the Royal astro- 
lloinical society at  the nge of trrenty-in-o : tliree 
years later he mas iutroclucecl to the British as- 
sociation for the aiivaiicemeilt of sc i e~~ce  ; Lub-
bock mas ready to insure his election to the 
Royal society (of n hich, howeyer, he never be- 
came a fellow) ; and in a letter, in 1832, to his 
intinlate companion, Aubrey de Vere, he says, 
(1'. 6 L O ) ,  "A hancl has lately been stretched 
forth to me across the Atlantic ; a cliplolnn 
11:tving been sent, with great pomp of broad- 
seal, and so forth, to tell me that I have been 
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elected fellow of t l ~ c  A11leric:111 of ar ts  :ic*ntle~~~) 
a n d  sciences -
"Ucber landei und rneer I eicl~en bieh beide (lie Iianci." 

A pictrrre of caarious intcxi.cst may I)e drarrii 
from Brr. C4i~.c,cs's occasion:~l touc~l~es,  l~or t ray-
ing ITarnilton as  n s l~caker  ancl lecturer. I l e  
'. 1i:id two voices -onr  deep, rich, sonorous, 
rliythn~ical,  and solemn, wliicl~ flowed fort11 
~ ~ h e r i  o r  a speech, orhe delivered n prclcctio~l 
recited l ~ o c t r y  ; the other soaring acutely into 
high 13egions. xvllen lie burst into a11 csp la~ in-  
tion, or gave vent to  some ebullition of good 
spirits or cliecrf'~11 co~nment ."  A t  the  nlecting 
of the British association in  lS:iP, a t  ,0sfo13d, 
his speech returning tlitinlis on hcl~alf  o i  the 
I t o j  a1 Irish acadcn~y contained .'a g i a c c f ~ ~ l  e s -
pression of the feelings stirred it1 him by liis 
pecnliar position a s  tlirl solitary aiid youthfix1 
representative of Irelantl on tlie occasion." 
Rabbage told him, in congratulation, tliat '. a n  
astronoincr liad no b~lsiness to  be able to  spealr 
so  well." \Ire 1i:lvc space for 01117 a n~orcl from 
Mr.  Gra \  cs's cliarmiag sltetcl~ o f  Iiarnilton as  
a lectnrer (111). 497-4!18) :-

"Wlien he spolte . . . it was lain to see tliat lte 
was absorbed by a reverential collsidertxtioii of tlie 
grandeur of astronomy. . . . As he pollred out in 
his sonorous tones liis t'l~oughts thus blending poetry 
and science, lie appeared . . . absorbed in aweti anil 
delighted conternpiation of tlie trutlis he hati tlle 
solemn privilege of enouircing; there was no ap-
parent corlsciousncss of liis own persoiiaiity, he  was a 
~vorshipper revealing the perfections of tlre object of 
his worsl~ip;  arid towards the yout l~f~l l  audience who 
surrounded l ~ i ~ n  he took the attitude riot so much of 
a superior authority and a teacher as of a worsliipper 
desirous that other intelligent spirits should talte fire 
from tlie iittnie of tiis derotion. . . . I n  these intro- 
tluctory lectures he  was wont to indulge Ilimself in 
refined and eloque~lt tli~cluisition~in poetic. lsnguage, 
quotation and allusion, in tracing the liistory of the 
development of tlie science, and in ~narlring out tlie 
achievements of itsgreat promoters. . . . The subse- 
quent leetnres of the course were altogether different 
ill style, beiiig rigorously inatllematical and demon- 
strative. . . . They were tlclivered with an eager 
simplicity, in a voice often brexlring into a higll key, 
stranqely contrasting with the deep) 1.011 of liis oratori- 
cal effusions." 

One of II:~milton's gr:~ntlest acl~icvcn~ents  
nTas tlic tlleorctical discorrery of conical rcfrac- 
ti011 ; and In the popular history 01' pliysics he 
is chiefly k n o ~ ~ ~ i  Its proml)t coilfir~na- Ir)y this. 
tion by D r .  I,lo;\ (1, in thc I:ihorato~*y of tile 
Dublin ~ini~rersity. tencled s t roi~gly to  heighten 
the dignity of the cliscoveq . I t  n-as charac-
terized in terms of most extravagant al)plause 
by tlie greatest physicists of tlint (la). But 
IInmiltorl hinlself, n itli the u~inffectetl sirn1)licity 
of true genius, describes it  t o  Coleridge a s  n 
' subortlinate ancl secondary result.' Tile clis- 
covery h,zcl no par:~llel in the history ot' exact 

.;cicnct, : and ,  a s  Mr.  (:rttves appropriately re- 
marks, it  is  only " to  be classcd with that  yre- 
clictioii of tlie csistcnce of t h r  planet Keptune 
which has immortalized the names of Adams 
:tnd L c  Vcrrier." 

Xothiaq, perhaps, will better exemplify I-Iarn-
ilton's rare elev:ltion of cll:u.acter tllau the  fol- 
lo~ving brief r~~orcls of his biographer :-

" I t  is to IIamiltori's honour that the i~npre~s ion  lie 
matlc upon young nren, his coevals and his juniors, 
was such as to create in them tlre warnlest affection, 
admiration, and respect. Tliis arose fro111 liis unaf- 
fected lrtunility arid his cheerful colnmnnicatrveness, 
combined 13 itlr his poxer to solve rnort difficulties ad- 
~ni t t ing  of solution, his franltness in confessing igno- 
rance, his reverential ant1 profouiicl tleatment of all 
qreat cluestions." 

I n  so  far a s  it  is possible to l i110~ tlie tlis- 
tiaguislied Irishman fiom his letters, -and they 
are  presenter1 in the fullest proft~sion, - the 
most commanding feature of his character i s  
the absolute absence of' every thing aliin t o  
rnengrcness of build : ill other words, n thorough 
anil genuine nobility. llrpeaterl illustrations 
of this might be  cited fro111 liis correspondence ; 
811d it  is the most conspicuous element of tlic 
admirable froatispicce ~ v l ~ i c h  has been auto-
typed from a photograph by Chancellor, Dublin, 
of a rninintilre bust executed by Terence Far-  
re11 i11 18:13. \17e shoulcl like t o  express the 
hope, that ,  before tlic conclusion of his taslr, 
Mr. Graves mill present a print from the other 
bust of ITamilton, executed. a t  the request of 
1,ord Dunraven, by thc 1)ublin sci~lptor ,  ICirk ; 
in  preparat io~i  for .crliicll a cast was talien from 
the  head, and nrl1ic.h thus, a s  faithftllly repre- 
senting his cranial clevclopment, can liarclly fail 
to  possess a permanent value. 

I t  is most irksomc to be forced from tlie con- 
te~uplation of this great geniils ; for, with thi.; 
initi:tl volume of' his biography, we have t o  
leave liim a t  tlre age of t ~ e n t y - s e v e n ,  a i d  al- 
111ost in  entirc anticipation of his characteristic 
scientific life. llis unique researches in  the  
highest fields of nlatllelnatical inr~estigation, 
his great  contributioi~s to  the science of cly-
namics, weie yet  tmmade ; ancl the calculus of 
cluaternions, if a t  all thought of, had no morr  
talren shape than tllc vague i~ldefiniteness of a 
dream. I f  Mr. ( h a v e s  lias disappointed an-
of Iris I-eaders i11 tile execution of his task, they 
n ~ u s t  he f e ~ ,  and annong those who were s o  
fnvoretl as  to  liavc ei~joj-ed tllc intimate ac-
cjuaintailce of tlie great  matllen~atician. The 
successive instalments of this exceedingly vnlii- 
able biography cannot fail t o  be n-ntched f o ~ .  
with eagerness, and welcomed with enthusiasnl, 
by all mllose i~i tcrests  ernbrace the history and 
development of the exact  sciences. 


