
- -- -- 

-- -- -- -- -- 

The foregoing, as has been stated, is only a 
brief summary of the contents of this report, 
which is given in an abridged form in i\rcctzl~e, ancl 
will do~tWless hereafter be published in full by the 
association. The facts \~ - l~ ich  it presents disclose 
in the people of this aboriginal Switzerland quali- 
ties much above the average, and should lead to 
further inquiry into their history and character- 
istics. 

SOfWE REA CTTOIV-TIME Sl'UD JES. 

THE study of reaction tinles derives a great in- 
terest and importance from the fact that by this 
means another bond of relation between mind 
and matter becomes apparent. A11 material actions 
require time. Mental actions as well, from tlie 
perception of a sensation to the highest expression 
of the intellect that offers itself to  experimeiltal 
investigation, also occupy an appreciable ainount 
of time. This mental time is not constant as the 
time of a falling body in space, but is affected by 
slight variations in bodily and mental conditions. 

M. Beaunis has studied the effect of one impor- 
tant mental requisite, namely, expectation. The re- 
actions mere made to a visual sensation, and 36 
persons besides himself (most of whom were med- 
ical students) were experimented upon. A signal 
(uclvertisement) mas given, T\ hereupon the subject 
held hiillself in reacliness for the flash of light, so 
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students the reactions were always slow. I n  
many it was very quick. %I.Beaunis mas the only 
person was accustonled to this kind of ex-
perimentation, and in his case a much snlaller 
percenta~e of experiments had to be tlxown out 
as faulty than in the others. The effect of health 
mas marked in one case. Feeling slightly indis- 
posed in the morning, X. Beaunis's reaction time 
was .37 sec., i.e., abnormally slow. In  the after- 
noon it mas .222 sec., showing that the normal 
condition was returning. Two hours later it mas 
normal (.1GO sec.). 

An extremely interesting research is that of 
Guiccordi and Ranzi,' in which they compare the 
reaction time to a sound impression in nornlal per- 
sons with the same in patients suffering from 
auditory hallucinations. The reaction time is ob- 
tained somewhat in this way. The malring of 
tlie sotulcl which serves as the stimulus sets into 
motion a chronoscope, which the subject stops, a s  
soon as the sound is heard, by pressing an electric 
key. In  this way the follo~ving table, giving in 
seconds the tinie necessary for hearing the sound, 
mas prepared :-

-
Normal. Hallucinated. 
-- ~ .-

Avernge of 10 shortest reactions out of 50 .10U ,0947 
Average variation - - - - - .W33 ,0046 
Average of remxining 40 reactions - - .I259 .I103 
e  r  a  a i i o  - - - - . - 0206 
Average of all  50 reactions - - - ,1175 
&Iinimumtime - - - - - - .OM5 .OX02 
B l a x ~ m u m-- t ime - - - - - - .I731 ,2287 --- - ~ ~-

as to react by pressing the key as qui~lrly as pos-
sible. The tinie between the signal and the flash 
of light is the expectation time ;that b e t ~ e e n  the 
light and the seeicg of it, the reaction time. The 
expectation time was varied from . 3  sec. to 3 
sec., and the fo l lo~~~ing  conclusions mere reached :-

(1) As others had aheady sho~va, the reaction 
time is shorter if a signal is given than if it is not. 

(2 )  The longer the expectation time, the slzortel* 
the reaction time. The experinlent nlay be com- 
pared to the problem of fincling an object in a 
dark room by bringing the light of a bull's-eye 
lantern upon it. TYhen there is no signal, that is, 
when directed to find the object without time to 
get the lantern ready, it evidently take ~ ~ o u l d  
longer to find the object than it mould if time 
were given to get the lantern in position ; and the 
longer this time, the quicker would the object be 
found. The attention acts as the bull's-eye lan- 
tern. 

(3) The difference between the minimum ancl 
inaximunl times is greater than when a signal is 
not giuen, and increases as the expectation time 
increases. 

(4) The influence of several individual differ-
ences, etc., was evident. I n  two of the medical 
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Taking the mean of the 10 shortest reactions, o r  
comparing the minimunl reaction time, \ve see 
that those suffering from hallucination are quicker 
in  their perception of sound ; ancl this difference 
must be ascribed to nlorbid irritability of these 
centres of apperception. On the other hand, the 
other averages, and especially the averaqe diver- 
gence from the mean reaction time, i.e., the average 
variation, and the maximtun tinie, show that nor- 
mal persons can comniand a steadiness and regu- 
larity of the attention, which is inlpossible in those 
afflicted with sound hallucinations. 

In  many cases the reaction time is and must be 
studied under rather artificial conditions. This 
circurnstauce is apt to weaken inferences dralaa 
fro111 such studies to si~ililar l?rocesses in noruzal 
mental activity. I11 a recent study of the tinie 
necessary for recognizing letters, nambers, colors, 
etc., this difficulty has been successfully overcome. 
Small letters were fastened to a revolving drum, 
and looked at  through a slit of variable in 
a screen held before the letters. The letters are  
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a "Ueber die eeit der e r k e n n u q ~  und benennung vou 
sohrifteeirhen b~ldern und farben by J. 11.Cottell. Phi-
losoplaiche stddien (Wundt) vol. &. &o. 4. Leipzig. 1x85. 
The work was done in thd psyohobhysical laboratory of 
Johns Hopkins university. 



adjusted at such distances that, with a slit 1cm. 
wide, one letter is always in sight ; if 2 em. wide, 
two letters ; and so on. By varying the rate of 
rotation of the drum and the x~iclth of the slit, the 
time necesinry for the reading of a single letter 
under various circumstances mas obtained. Up to 
a certain l in~i t ,  this tirile is shortened as the slit is 
wide?zetl. This fact is to be interpreted as follo~vs : 
In  reading these letters, two time elements are 
involved : lo,that of recognizing the letter ; and, 
2", that of naming it. The association between 
the sight of the letter and its name is so close, 
that tlie latter action is perforined autolnatically : 
hence, if the letters follo~v one another with so 
great a rapidity that the first can be named while 
the second is being recognized, the arerage time for 
reading a single letter \?*ill e~ident ly be shortened ; 
and the experiments show that this power of car-
rying eyer one letter IT-llile pronouncing the pre- 
ceding can be active villen three, or in the case 
of several persons when four or fire, letters were 
present to the eye at  once. 

Another series of experiinents showed that it  
talres longer to count letters than to ilanie then1 ; 
and if the letters are counted in groups of two, or 
better still of three, instead of singly, the counting 
time is reduced. 

The timenecessary for reading words in different 
languages was also studied ; and the general result 
is, that the maximum rapidity with which words 
forming sentences can be read varies directly with 
one's acquaintance with the language, A German 
read 100 German \rorcls in 18.4 sec., but 100 English 
words in 29.1 sec. This method offers a means 
of objectively testing a person's acquaintance with 
a foreign language. If the words are read back- 
wards (thus eliminating the sense of the passage, 
and reducing the process to mere reading), the 
time is lengthened ; but the smaller one's acquaint- 
ance with the language, the less difference in time 
between reading it forwards and baclrwartls. 

I t  seems that among those tesbed, n-omen read 
faster than men ; and Gerillans take longer to spell 
tlieir words than English-spealriag persons. 

If small strips of colors are u~ecl, instead of 
letters, i t  takes almost twice as long to name the 
true color as it mould to name a letter; and this 
difference in time is due to the greater difficulty 
in finding tlie proper name. In  this case the 
association between the color and its name is a 
loose one. These studies mill be continued in the 
next number of the Stz~dien. J. J. 

NEXTyear's exhibitioil at South Kensington, of 
the products of India and the colonies, is to be the 
last of thc sort in that locality. Liverpool is to have 
an exhibition of shipping and means of transport. 

NCE. 

THE LAWS OF TEMPERATURE IhT THE 
AUSTRIAN ALPS. 

DR. JCLIUSHANNof Vienna, editor of the 
Austrian n~eteorological journal and a leader 
among European meteorologists, has lately com- 
pleted his detailed studies on ' Die temperaturver- 
hiiltnisse cler oesterreichischen alpenliinder,' which 
are now published in three parts in the Sitzzings-
berichte of the Vienna acldeiny of sciences. ,111 
available observations are included in the reduc- 
tions, ailcl tho results are stated with great detail. 
As to method, attention should be enlphatically 
called to the reduction to norrnal meails ; that is, 
to the mean of some definite series of years, in 
this case the thirty years from 1861 to 1880 : 
thus, if a station hail records from 1855 to 1884, 
the meail of these thirty years' observations was 
reduced to what it most probably mould be for 
1851-1880 by the use of a correction deteriniiled 
from neigliboriag stations x-here the records 
covered both periods ; that is, from 1860 to 1884. 
Tliild of Russia, and Buchail of Scotland, have 
employed this method for low-level stations; 
Hann is the first to show its applicability to moun- 
tain statiol~s also. 3 s  to results, one of tlie most 
striking is the appearance of the i?zrreaseof tem- 
perature upwards in the thirty years' winter mean 
of valley and inountain stations as a persistent 
climatic element. Observations of late years have 
shown that this inversioil of temperature -
extreme cold in valleys with inoderate cold on 
mountains - enough in the winter mas c o m n ~ o ~ ~  
clui-ing anticyclonic or high-pressure weather, but 
it is here first sho~vn to be a persistent inx-erbion 
characteristic of the wider  mean. Hann mas also 
the first to explain, several years ago, the pecul- 
iarities of the warn1 winter alpine wind lrnown 
as the fohn, ~vhichdepends directly on the uniluly 
high tenzperature of the upper air in minter. 

BEAX hTZVIS JIETEOROLOGICAL 

OBSERVATORIT. 


THE highest of the Scotch mountains, Ben 
Nevis, reaches an altitude of four thousand fo-cu. 
hundred feet ; less than five miles away, the 
sea stletches a long arnl up the submerged portion 
of the great glen to Fort William. On this well- 
chosen summit, in the path of many a storm from 
the Atlantic, the Scottish nleteoroloqical society 
has built an obser~atory, here figured, for the 
direct study of the conditions of the upper air, 
which observations a t  their low-lying stations 
must leave to inference. Most of the few moun- 
tain observatories of Europe stand a t  a greater 
height than the summit of the Ben, but none of 


