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English feet, while the fornlerly admitted Ileight 
mas GG feet. Rurh a great difference fro111 the 
forinerly admittetl twiglit is startling, yet the nev* 
hgures are the reiult ot io accurate and \rlcll-
clleclred operations and calculations illat t l~eir  re-
hult cannot be doubted. According to the new7 
determination, the slope ot the Nc~va is about the 
smile as tliat of the Volga in its middle course, 
while the formerly admitted heights made it; four 
tinies greater. To have another check on the 
height of Lake Ladoga, tEie baroinetric means of 
H. Schlusselburg were coinpared tvith those of St. 
Petersb~~rg Tlle differ- for a, nlean of eight years. 
ence of l e ~ e l  of tlle Ladoga and Gulf of Finland, 
detertuined barometrically, is but 8.6 feet ; that is: 
less by 7 . 7  feet than tliat deternlined by levellirlg. 
If we suppose both series of observations to be 
ec~ually a~cura t~e ,  and the instrunlental error de- 
ieru~inetl wit11 the greatest precision, this would 
yroue that the mean pressure rises toward the 
east, - a  resnlt quite consistent \vitl~ the general 
course of the isobars in Russia ; but the difference 
is rather too large for so sn~al l  a distance. 

Lalres Husen and Onega have also been levelled, 
and the figures for then1 will shortly be pnblishetl. 
Their height xvas also found to be sn~aller than 
fonuerly adnlitted. A. WOICIKOJ.'. 

SOC~IATICS. tells ur, called pllilos-('icero tlown 
opliy frcm heaven to earth, and introdi~ced it  
into tlie cities and houses of men. In each stage 
of tlie derelopment of a science an essential sttip 
is the diffusion of the general tendencies ant1 
results obtained amongst the intelligent public-. 
Xo~vadays, hen each branch of study lliust 
~i lakegood its claim to a place on the curriculum, 
it is rliore than erer necessary to accluaint tlie 
cultured and powerful public with the general 
problems ancl broad outlines of your sciente. 
Thus it has come about that a certain class of 
scientific men hare ahnost made tl~elrlselves 
specialists on the topic of popular science. I t  
is largely to tllelll tli:lt the public loolrs for their 
scientific e~lligl~ten~uent. A larger and inore i ~ n -  
portrtnt class of popular scientists, very fortu-
nately, are the lrlasters of science thenlselves. 
When such rnen as IInxley and Helmholtz pre-
pare with their own hands the scientific food for 
the public mind, there really niust be an inade- 
quate power of rereption of such knowledge, if a 
liealtl.~ful, wide-spread activity in science is not 
tlie result. 

l'sycl~ology, since it has received tlie illlpulse
- wllich has nlade ' physiological psychology ' a 

c o ~ ~ ~ r n o ~ i  of it. has maclr sutficie~ltdescription 



progress to be able now to give in a popular 
tlress an account of its ai~trs, its its~)roblc~iis, 
methods, and its rewllts. It is fortimate that 
Professor ST7undt, whose name perllal~s, inore than 
that of any other person, has becoinc? associated 
with this modern nlovement, has given his time 
to a more or less popular exposition' of a few 
departinerits of this diffuse subject. The devel-
opment of experimental psychology has been such 
a rapid one, that already one must be a specialist 
in one departinent of it. To soale extent Pro- 
fessor Wundt has confined his essays to an ac- 
count of morlr done in llis own laboratory, while 
another portion of the boolr in-esents views upon 
those general problems, interesting to every gen- 
eration of manlrind, which seem to hiin most 
atlecluate and scientific. 

I n  a n  essay on tlle problenls of experinlental 
psychology, he co~ltrasts the method of this sci- 
ence wit11 that of metaphysics, with which it is 
llistorically closely connected, and defends it from 
tlle attaclrs and prejudices of its opyonents. On 
the one hand, the inetapllysicians raise the cry 
that it is only 'crude empiricism,' a mere at tm- 
tion to natt~ral phenon~e~la, a lo\\ er field of worlr, 
perhaps good enougli for those mlio are willing 
to ellroll thenlsel~es in sucll a cause ; while the 
nobler, higher flights of pure philosophy, where 
every problenl finds its solution worlted out wit11 
a wonderful ease and regularity, are ~videly open 
to him. On the other hand, the exact scientists 
regard this new aspirant for a place amongst tlle 
sciences with a suspicioi~s distrust of the justness 
of its claim. Tlle best answer to tlle first is to 
prove to llim that many of the problen~s discussed, 
p r o  and coz, by vario11s metaphysical scllools, 
can be brought into the laboratory and solved 
there with the aid of suitably devised appzrratus. 
The answer to the latter will be a demonstration 
that within natural limits the sai~le regularity 
and predictability that characterizes his o w ~ i  
worlr, also llolds in experinlental psycl~ology. 
In  other words, it is the . ineasurenlent of psychic 
processes' (the subject of tlle next essay) that 
forms onc of the main probleals. 

The beginning of all culture is a cloclr. Where 
the conditions of life are so primitive that a time 
standard is unneceeswy, there can be little nlental 
developinent. For measunng time, man need not 
in\ ent an apparatus, but has only to learn to tell 
time on tlle world-cloclr, tlle nlovement;s of tlie 
heavenly bodies. But it is to be noted that time, 
though objectively nleasurecl, is really a psjchic 
process ; for our perception of tirile is not changed 
when the clock stopi, but is changed I\ hen we fall 
asleep. One by one the ineasurenlents of phjsical 

pl~enomenaare ~.equirecl, ant1 last comes the ntili- 
/ation of these physical ineasi~ieincnts for measur- 
ing the l~eycllic I,rocc=ics. 7'11~ firit tiine sense is 
the Ilo~v of sense inlpressions ; the last step is to 
turn baclr and ineasure these iinl)ressions. Some 
sort of l~hilosophy or psychology allpears early in 
llistory ; the11 come the great advances of physics ; 
in the last stage, a psycho-physics. 

Perllaps it is only a coincidei~ce t l ~ a t  it really 
mas a brancll of physical science, astronomy, that 
performed the first experiment wllicll led to tlle long 
series of studies of psycllic tiine. Even a martyr 
can be pointed our in this cause ; for it is told that 
an observer at  Cireenrvicli, whose observations 
were rulusually slo\~--, was often boxed on the ears 
for this peculiarity, and afterwards discharged. 
Twenty years later Bessel saved tlle honor of our 
nlartyr by pointing out that each person Elad a 
'personal equation' of his own ; that it took arl 
appreciable time to record an observation after it 
was made, mllicll time differed in different intli- 
viduals. If we were aslred to press a key as soon 
as we saw an expected flash of light, it would 
seem to us that the reaction mas instantaneous. 
But still ordinarily it talres fronl an eighth to a 
sixth of a seconil. About a half to a tenth of a 
second is talren up in central brain processes, while 
the rest is used in conduct~n:, tlle iinpresslon to 
and irom the brain. If, instead of reacting when 
me saw the light, it was agreed that tlle leaction 
sllould take place only after tlle color of the ligllt 
llad been perceived, tlle additional tlme necessary 
for percei~ilig this color might be called the ' dis-
tinction' tiine, and would vary froin a twentieth to 
a fiftieth of a second. In  this way the time neces- 
sary for hearing syllables, words, seeing colors, fig- 
ures, pictures, letters, and so on, a d  understand- 
ing then,, is open to ~neasuren~ent.and tlle relative 
time required for these operations narks their corn- 
plexity. Again :we can agree, that, if you see a 
bl11e light, you are to react with the right hand ; 
if a red, with the left. Here is, first, tlle time for 
perceiving a liglrl already measured, then the time 
to distinguish its bl~~eness meas-or redness, also 
ured, and then the 'choice' time necessary for 
selerting tlle appropriate lland for the color seen. 
This last psychic process talres about as long as tlie 

distinction ' tiiiie. Of course, it depends on the 
number of reactions from which the choice is to 
be inadc. If it is one of two, the time vvould be a 
tenth of a second; if one of ten (say, the ten 
fingers), the time would be llalf a seconcl. A 
rather curious result of these observations is, that 
it takes almost as long to perceive a single letter as 
it does to perceive a one- or two-syllable word, 
which shou7s that the word is perceived as a 
whole, not as a conibination of letters, -- t l ~ a tit is 



the psjcltic unit. T11c next st.cxl) talies us still 
further into tlle naturc of mind k?y measuring tile 
time rzecessary for one idea to call up) another 
relat,ed to it in any way, - association time,' 
This process is evidently a more coml~licated one, 
a higher function, ant1 takes a losger t,ii:le, about 
half to tliree-fourths of a second. Indi~idnaldif-
ferences are vcry grtat here. and we are at  th r~  
beginning of those mental tlunlities mllicll in their 
extreines distinguish tlie genius from ill? dullard. 
Kot only the time, but the lriild of association, is 
characteristic of the indil-idual. The direction of 
one's associations is as good a tie\\- to llis char:icter 
as can reaclily bc gotten. If we limit the subject 
to one kind of associatic~n, for instance, what tllc 
logicians call ' subsumation ' (tlrat is, for esiiulple, 
if the word is llorse,' tlir associatecl worcl niust 
include horse as ' quatlruped ,' 'aninla1 '), the time is 
longer by about a tenth of a secorid t l~ tm unre- 
stricted association time. 

Another very curious resuit rvlrich was wrougllt 
out in Professor Wunclt's labnratory is the paculiar 
effect of attention, \vhicl~ actually malces you liens 
or see a thing before the thing is there to be lieard 
or seeri. If you are to observe opposite what 
stroke of a graduated circle an indicator attached 
to a penclulum is swinging when a bell strikes, 
then, after the interval between the begiinling of 
the swing and the ringing of the bell Iiss beconle 
fixecl in yo~w mind, you will anticipate the stroke 
of the bell, ancl inalce it ring a fraction of a secoilcl 
before it  really sounds. But a f~irtlrer discussion 
of this question u7ou1d carry us too far. It has 
been s l ~ o ~ ~ ~ n ,  that, cornpareel with such motions as 
light, sound, or electricity, nerve-conduction is 
slow, and those nerve processes associated wit11 
the more conlplex sensations and perceptions very 
slow indeecl; that by measuring tllese tirlres we 
will obtain a gradrd scale of the rornplexity of 
some of tlie sinlpler nleiltal processes, and gain a 
deeper insight into their nature. 

This essay has been selected because it repre- 
sents, perhaps, tlie more strictly original part of 
the book better than any other. Most of the 
others are inspired by new points of view, as, for 
example, the one on language, which takes its 
basis froni the observations on the developnient of 
language in children ailcl deaf-mutes. 

From the English side comes an attempt to give 
in a popular fonn the results of studying the insane 
and derangeel as Ear as such study bears on cer- 
tain peculiar historical ancl psychological facts.' 
One general topic in which the author is deeply 
interested is the hallucinations of e~nineilt histori- 
cal characters. The list of these is so strilringly 

large, it' one is \villing to take into account very 
snial! cleviations in 1i;ental soundness, tliat it llas 
led to thr theeis (old as Arisiotle) that genius and 
insanity are closely allied. B L I ~the cases treated 
by Dr. Ireland are only those in wlrich this 
liallucination gave character and motive to the 
life of the individual. The peculiar mental con-
ilition of iIZoban~med, H\vedenborg. ancl Joan of 
Arc, are grapliic~lly and instructively presented : 
they for111 a welconle contribution to the psy-
chology of greatness. In this connection may be 
r~ielltioned a ~vorlx on genius,' recently published, 
\vbich, tlrougl~ it lilal<es no claims to be, anti is 
not, a, scientific book, touches with a son~e\vhat 
literary motive 011 this topic. The writer has 
n ~ a d ea strong statenlent of the vanities of eminent 
nien ; not of illen of genius, however, in any 
proper sense. 

Another peculiar nlalaily ~vhich the flesll of the 
great is heir to, is the ' illsanity of power.' The 
propositioil is, that persons in positions in wliich all 
their wishes arid wllinis can be put into deeds at  
once, are liable to berorne intoxicated with this 
oninipotence, :tnd to iudulge i n  morbid and cruel 
practices. The horrible spectacles viliicil t l ~ e  reign 
of the Claudian-Julian faniily of emperors at  
Rome, reaching tlre climax in Ncro, presented to 
tlie world, shows the telrible force of this disease, 
and its hcreditary nature. The reigns of Ivan the 
Terrible in Russia, ::nd of Mohanlmed Toglilulx in  
India, a1.e otlier examples of the debasing effects 
of unclieclrecl pon7er, while tlie hereditary neurosis 
of t , l~eroyal fanlily of Spain illustrates the special 
dangers to which tliese select fa.inilies are subject. 

Another line of interest wit11 Dr. Irelailcl is the 
study of the relation of tlie two sides of tllc 1)ocly. 
As the inain motor nerves cross from the brain to 
tlie opposite side, me are right-bandeel and left- 
headed. This pretlon~inancc of tlie left lremispllere 
of tlie brain is an indication tliat the two hemi- 
spheres only in part are one, and in part are two. 
Have we one brain or two hr:+ins? is, then, not a t  
all an unnecessary question. The peculiar phe- 
nonlenon of mirror-writing (i.e., of writing froni 
right to left, so tliat \\?hen reflected in a niirror it 
appears normal), t ~ h i c h  appears in children and 
some forms of insanity, has attracted notice to this 
question. The results as yet are not very definite. 
Other psycllological curiosities, such as sjm1:a-
thetic insanity, which malres whole fsn:ilies go 
insane at  once, peculiar fixed ideas, and so on, are 
treated in a popular way. The book will not say 
much that is new-, but gives in a very readable 
form an iilteresting account of son~e  of the 
modern phases of p~ychologic.al thought. J. J. 
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