
sorption and adjustment. "The attent1011 moves throughout 
the series of elements, grasping, relating, retaining, selecting, 
and wlren the integration it effects swells and fills conscious- 
ness- that is the fiat" (P. 355). That is to say, the decisive 
point is reached, the rend~ng strife is over, when the dis- 
tracting cliaracter of the elements has been subducad, tile 
unsettled c l a~ms  satisfied, aud the 'Lattention gets its hold 
upon its integrated content as a grand related situation." 

It is necessary to pin the attentive act down still closer. 
Wha t  can attention do in the matter of in~tiation of motives ? 
Is  attent~on unmot~ved Z Is it independent of the internal 
and external conditions of endowment and envilaoument 8 
Professor Ca ld \~ in  replies in the negative: an  analysis of the 
two general classes of "apparent initiation of rrlotive inten- 
sity "-cases of involuntary attrntion and cases of delibera-
tion -renders an  aiErmative answer untenable. Strength-
ened intensity in the former cases is easily shown to be 
involuntary ; 111 the latter, " as soon as any such preference 
cornes in-any physical. mental, or emotional motive for 
wishing to intensify t h ~ s  particular alternative -then niy 
choice is alreacly made and 1am fool in^ myself in thinking 
that I an1 reaching all unbiased decrsion." 

Consequent upon thebe prelirn~narles comes the author's 
formal statement of the problenl of freedom, in which he 
unfolds with grtat  clearness of tlriougilt and transparency of 
expression the follow~iig four a1 ternatives : (1)indetermin~sm, 
(2) external dete~mir~isrn, (3) irnrr~i~neutd~tertninism, 14) 
freedom as self expression. The contingent or indeterminis- 
tic view, with ~ t s  theory of unconditioned choice, meets with 
a very summarg but warranted rejection. Tt is not only 
crudely unpsycholog~cal, but defeats the very end in whose 
interest it is projected; n~ora l  responsibility has the very 
ground cut frorn under its feet on any such theory; the con- 
ception of an agent whose voluntary expression ~nvolves 
moral judgment because he is agent, is emptied of all mean- 
ing. Professor Baldwill gives us here nothing new -nor 
was it neceisary. Thiseontrove~sy has alleady been L L  tbrazhed 
out to the very last fragments of chaff." ' 

The external determinists are d l  those who explain voli- 
tion in terms of natural causality, and thus consider the 
problem of volition a problem in physical dynamics. "Mo-
tives are forces in reference to one another, effects in refer- 
ence to the brain, in which they have their causal support; 
volition is the consciousness of the outcome of a conflict of 
forces" (p. 270). The objection to this theory is that it 
floats in the air. To give it weight, an assumption is neces- 
sary, which neither science nor philosophy can substantiate. 
The theory assumes the possibility of a continuous n~ovement 
under natural causality across the physical into the mental 
world. Whatever may be believed as to a "uniforn~ psycho- 
physical connection," there is no warrant for assuming that 
consciousness is an epi-phenomenon. So, too, there is no 
legitinlate ground for believ~ng motives to be mere natural 
phenomena. Baldwin is as positive as Green, though from 
a very d~fferent standpolat, that a motive is vastly more than 
a natural phenomenon. As to moral action, therefore, that 
view of it is false which supposes " tha t  the motives which 
determine it, having natural antecedents, are then~selves but 
links in the chain of natural phenomena." " 

The analysrs of motive exhibits three important results: 
1.Choice is never motiveness. 2. The end chosen is always 
a synthesis of all present motives, and is adequately ex-
pressed by 110 one of them. 3. This synthesis is an  activity 

1 Jonathnn Edwards, Day, etc. 

Green's "Prolegomena to Ethics," p. 93. 
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sui g~7zeri.s: it finds no analogy in the composition of physi- 
cal forces. With these results clearly in view, he finds that  
"freedom, therefore, is a fact, i f  by it we mean the expres- 
sion of one's self as conditioned by past choices and present 
environment " ( 'Free choice is a synthes~s, the outcome of 
which is, in every case, conclitioned upon its elements, but 
in no case caused by them " (p. 373). 

To read Baldwin's chapters on the will (for these were 
well worth the space of a separate review) is to feel that a 
mind of admirable scientific temper has beer1 a t  work througli- 
out. Approaching the phenomena of m ~ n d  from the natu- 
ralist's point of view, he has guarded against the tendency, 
all too common in these days, of trying to drive the princi- 
ple of physical causality through a multitude of facts, natu- 
rally and philosophicaliy recalcitrant lo such treatment. 
The great lesson of his two volumes is, that in psychology 
the application of scientific methods and canons to mental 
phenomena affords no results which a cautious metaphysic 
may ~nterpret  as casting discredit on spir~iualism in philoso- 
phy. ROGER B. JOHNSON. 

M~an l iUniversity, Oxford, Ohio. 

SIR GEORGE EIDDELL ATRY 

THE cable has just flashed across the ocean the announce- 
rnent of the death of Sir George Biddeli Airy, the eminent 
astronomer of Eugland. He was born on the 27th day of 
June,  1801, at hlnwick, in Northumberland, aud had. there- 
fore, just passed the half-mile post that would bring him to 
his ninety-first birthday. 

Sir George Airy's life and work will always be looked 
upon as one of the ii~ost prominent pillars in the astronomi- 
cal edifice erected in the nineteenth century. He had al- 
most lived to see what had been done in that hundred of 
years. He had stood upon the pile of dbbris lhrown up from 
the foundation, and looked down upon the formation of a 
structure, little dreaming that he would live to see the 611- 
ishing touches put upon an  edifice to which he had added so 
much material. 

Airy was educated first a t  two private academies, Hereford 
and Colchester. From the latter, a t  the age of eighteen, he 
entered Trinity College, Cambridge. Three years after-
wards he n7as elected to a scholarship. In  that college he 
developed his remarkable mathematical ability, graduating 
as Senior Wrangler. His degree of M.A. was taken in 1826, 
and, with it, he was elected as Luscasian professor a t  Cam- 
bridge. Illustrious philosophers like Barrow and Newton 
had preceded him as occupants of that E~istoric chair. Just  
previous to his election to that chair he p~tblished his math- 
ematical tracts on the " Lunar and Planetary Theories," 
" The Figure of the Earth," etc , and " The Undulatory 
Theory of Optics." 

Professor Airy, having been installed in the position just 
mentioned, followed his appointment with a series of popu-
lar lectures upon experimental philosophy, which were de-
livered with remarkable effect, and which greatly enhanced 
his scientific reputation. The university, recognizing in  him 
one whose iilvestigations were of a high order, elected him 
t:vo years afterward to the Plumian professorship. This 
election gave him charge of the Cambridge astronomical ob- 
servatory, and now is inaugurated an  epoch in his life that 
is to elevate him to one of the highest positioi~s held by Eng- 
lish scientific men 

Having been placed in the position above cited, Professor 

3 cf. James, Vcl. II., pp. 571-2. 9 
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Airy began those great improvements in the ~rlethods of cal- 
culating and publishing the astroiiomical observations made, 
which hare  Iccl other observatories to take copy after him. .. 
Airy was a methodical man, a professional and a business 
man. Ile made his work conform to a scheme laid out the 
year before, and that plan was strictly followed. His work 
as an astronomer and a. calculator is valuable, because it is 
unbroken and comparable, The astronomical instruments 
that have so long stood within the ~valls  of Cambridge Ob-
servatory were made after his own plans and under his own 
directions. 

In 1835 Prmofessor Airy, then in his thirty-fourth year, was 
appointed Astronomer Royal. For forty six years he filled 
that position with marked abil~ty.  Under 111s master-
mind it is needless to say that tile astroaomical observatory 
a t  Greenwich was completaly chailgeci. He placed the man- 
ner of reducing the observatio:is upon a rllorz satisfactory 
basis, and equipped the observatory with instruments of a 
higher order of precision. I n  the year l85C, under his guid- 
ance, a new meridian circle was erected. It has an object 
glass of eight inches aperture and eleven feet six inches focal 
length. In  1855, at his earnest solicitation. a large rqua- 
torial telescope was placed in the observatory. 

Professor rkry was a rnan that not only combi~~ed  the 
philosopher with the mathematician, but mas one that had an  
inventive mind as well. This may be seen in the many 
forms of astronon~ical instruments and their accessories due 
to his very active brain. The value of the observations made 
by him during his occupancy of the position of Astrononler 
Royal at Green\vich, rests not only upon their accuracy and 
dispatch in being published, but on their continuity. This 
may be seen in his r ed~~c t ion  of lunar observations from 1750 
down t.0 a late date, a most valuable series of observations. 

Airy mas a man in whom his government bad the utmost 
confidence when it came to cleciding questions of grave im- 
port. H e  was the chairman of the royal commission em-
powered to supervise the delicate process of contriving riew 
standards of length and weight, the old standards having 
been destroyed in the burning of the House of Parliament in 
1834. He was called in consultation soon afterwards in re-
spect to removing the disturbance of the magnetic compass 
in iron-built ships. He thereupon contrived a nlechaaical 
combination which has been universally adopted. IIis re-
searches 011 the density o*f the earth, his fixing the breadth 
of railways, his care in the equipment of the British expedi- 
tion to observe the transit of Venus. and the recluction of the 
observations after having been made, -al l  voice the great 
confidence placed in him by his countryrrlea, and his worth 
a s  a practical astronomer. 

The writings of Sir George Airy cover a great deal in the 
field of philosophical and nlathematical thought, and are 
thorough in their discussion of each subject. His pen was 
ever busy, and one has but to turn to the volumes of the 
Cambridge Transactions, the Memoirs of tlle Royal Astro- 
nomical Society. to the Philosophical iWagazine, and the 
Athenceu*m, to find its fruits. But in the volun~es issued 
from the Greenwich Observatory we find the great life-work 
of Sir George Airy. They are the polished stones, the finely 
carved pillars that have been usecl in building up the as-
tronomy of the nineteenth century. His principal works, 
which have become books of reference, are: " Gravitation," 
" Ipswich Lectures on Astrononly," " Errors in Observa- 
tions," " Figure of the Earth," "Tides and Waves," 
"Sound," and " Magnetism." 

One whose peputation as a Inan of such scientific attain- 

NCE. 
ment as Sir George Airy has deservedly received recogni-
t iol~,  both from his own country and abroad. He has re-
ceived the Lelancle gold medal of the French Institute in 
honor of his important discoveries in astronomv. For his 
successful optical theories he ivas awarded the Copleg gold 
mecljl of the Royal Society. The royal gold nledal of the 
same society has been givcn him in return for his tidal investi- 
gations. Tw~cethe gold medal of the Royal Astronomical 
Society has been given him - first, in return for his discov- 
ery of an  inequality of long period in the moven~ents of 
Ver~usal:d the earth; second, to reward hi111 for his reduc- 
tion of the planetary observations. He has been enrolled 
among the most I~onored members of the Roral  Astronomi- 
cal Scciety, of tile ~2:imbridge Philosophical Society, and of 
the Ins t~tu te  of C i v ~ l  ICnginee~s. For many years he has 
been among the for~lgri correspoi~drnts of the Ins t~tu te  of 
France, ant1 othei- sc~entific ~ ~ ( ' i e t i e s  on the co::tinent. H e  
has secured t l ~ p  l~onorary degree of D.C.L. and L L  D. from 
each of tlte great universities of Great Britain - Edinburgh, 
Oxford, and Cambridge. I u  Nay. 1572, he was g3zettecl a 
Knight of the Eatlt. 

When the years shall have passed ~ i ~ t o  andcenturies, 
corning astronomers are searchi~ig the records for valuable 
data to be used 111 the discussion of qdestions in astronomy, 
the observations and results determined by Sir George Bid- 
dell Airy w ~ l l  he found of the highest value. 

GEO. A. HILL. 

STRUCTURE O F  THE T R A C H E B  O F  INSECTS.' 

MR. LACHLAN'Sartlcle on insects in the " Encyc lop~d ia  
Britanaica" reproduces Blaoctrard's error of a double chi- 
tinous wall for the trachea m1t11 a spiral thread between. 
Blauchard and Louis Agassiz superadded a peritracheal cir- 
culatioti of blood. Joly's ~efutation of this view, in 1850, 
failed to give the real cause of the error. this was 
not, as suggested by him, due to bad injecting: but 
it resulted from observil~g insects when moulting. At time 
of nloulting the trachea contains the old chit~nous wall, dark 
and enclosing air, and surrounded with exuding fluid be- 
tween i t  and the new chitinous wall ; thus the appearance of 
things is much as descr~bed by Blanctlard, who mistook the 
exuded fluid for circulating bloocl. atld also mistook a tem-
porary state of matters for the normal state. 

The view published by me in the American. Natzlralist, 
in 1884, that the spiral thickenings of the trachea are really 
crenulations, channel-like transverse folds open outwards 
(i.e., away from tlre lumen of the trachea) by a slit or f s -  
sure, was supported by indirect evidence, and needs to be 
enforced so as to leave no doubt. Niall and Denny, in their 
monograph on the coclrroach, write as if they had been able 
to unroll the spiral like that of a vegetable trachea, with- 
out tearing the connecting membrane, and copy Chun7s 
very inaccurate ligure, which ascribes a free continuous 
spiral thread to the trachea of insects just as we find it in 
the plants. 

A re-examination of the case brings out the singular result 
that the whole machinery can be clistilictly seen by the mi- 
croscope to be such as H have described it. The profile of a 
medium-sized trachea of any insect can be easily seen to be 
grooved like the edge of a screw: all the more clearly if the 
trachea is slightly stretched under the cover-glass, I n  the 
living insect we may observe that the resiliency of the trans- 
versely chanelled walls responds to the rnuscular contraction 

Abstract of a paper read by O. Maoioskie before the American Associa- 
tion of Naturalists, Dec., 1891. 


