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FIIZIDAP, SEPTEMBER 10, 1886. 

1117 E-ASL7 JJETlfOE OF ,lIEzlSiiIZI~\TG TEE: 
TlHE O F  JIEiVTAL PROCL'SSES. 

ITis justly considered one of the tiiumphs of 
pli~siololiicnl psychology to have nlacle the ele- 
mentaryprocesses in\ olved in perceiving and think- 
ing more real and better known, by comparing the 
tiiites necessary for their perlormnnce. It  has ~llaile 
the co~laection between lnentnl action and the 
fnnctioli of the brain closer. by showing that all 
proceclses take time, and that this time is varied 
by abnormal conditions of the brain. These psy- 
chometrical obser~ations, though of but recent 
date, forrn one of the faaorite fields of present 
psychological research. 

T l ~ eusual methocl of measuring one's reaction 
time is soine\~hat as follo\vs : Tlle subject is seated 
with his hand in contact with an electric key: his 
attention is to be directed, we n ill say, to a flash 
of light electrically producckd hefoi e him. The 
operator controls the aplresrance of the sparlr by 
sinlply breaking a n  electric connection : a t  the same 
instant he sets i n  niotion (by the same current) a 
Hipp cbronoscope,' which in turn is stopped im- 
mediately on the closure of the key by the subject. 
Tlie interval during which the clock was recording 
will then be tlle time necessary for the subject to 
perceive the light. But in this tirne several ele- 
rn3nts are involved. These can be separately in- 
veytigated by other means. We ha1 e, lo,a series 
of afferent processes, such as the tirne necessary 
for the sense-organ (in this case the retina a )  to be 
affected, the time necessary for the impulse to 
travel along the sensory nerves to the brain ; 2", 
the reception of the sensation in the brain (plus, 
perhaps, the generation of the will) ; and, so,a 
series of atyerent phenomena, including the trans- 
mission of the impi~lse from the brain to the spinal 
cord, down the cord to the anterior nerve-roots, 
thence along the afferent ner\-es to  tlie muscles, 
the latent time of the muscles, and, finally, the 
contraction of the muscles closing the key. The 
phenonzenon in which the psychologist is interested 

1 This is an instrument whioh, by a clock-work arrange. 
ment, records to  the thousandth of a second. T t  is set in 
motion eleotrically by the releaso of a magnet, and stopped 
b y  the closure of tne  same. A tuning fork recording on a 
revolving drum, or similar arrangement, is often used in i ts  
place. 

2 If the stimulus excited the touch, we should also have 
the time for transmission along the nerve to  the spinal 
cord, and the slow travelling up the cord. 

is included under 2". But to deternline that, he 
iliust elinrinate 1"a i d  33,  And here we see 110n~ 
essentially phgsiological areal psychology is : it has 
nced of facts TI-llich none but a physiologist would 
undertalce to discover. \Ire want to h o w  the rate 
a t  a~hicli  the nervons iwljulse travels. This Helm- 
lmltz measure(? in  1830, only a few years after JO-

hannes JLiiller despaired of our eyer asce~taining it, 
and found to be about 33 nietres (108 feet) per sec- 
ond for both motor and sensory nerves. The trav- 
elling along the cord is nluch slower, -aboixt 10 
metres (03 feel,) par second. The very minute 
times involved ill the delay in the sense-organ, 
ganglion of the spinal nerres, and rnr~scle, ha7 e 
also been accurately determined. The m'liole 
operation, i.e., the complete reaction time, takes 
about + of a second, of which the process included 
under ", consunles a share subject to great varla- 
Lion accorcl~ng to tile conditions of the experi- 
ment, but always snzall. 

Let the opera.tion be son~e\vhat more complex. 
Say that the light shall not always be of the salne 
kind, but that a t  tirnes it shall be red, and at  times 
blue. The subject is not to react until he has per- 
ceived the blnenesa or redness of thelight. If we 
subtract the simple reaction time from the total 
time intervening between the appearance or the 
colored light and the closing of the lrey after the 
subject has seen whether it  is a red or a blue hght, 
we shall have the time required to distiaguisi.~ red 
from blue. This we will call the 'distinction' 
tirue. We can evidently make the distirlction 
more difficult by having three, four, or more 
colors. The average distinction time between tn-o 
sensations, though largely anable, is about from 
2, to ggof a second, or less. 

In the above experiment it  has been assunled 
that the nature of the reaction has reniained un- 
altered ; that is, in each caic lhe sl~bject closed the 
one key before him. This, too, is capable of com- 
l~lication. We can agiee that the subject is to 
react by a lrey on his right hand if a red light 
appears, and by one on his left i f  a blue light 3p- 
pears. If we subtract the time necessary for all 
the processes up to the color distinction from tlie 
time required to close the appropriate key, we sllall 
obtain the time necessary for making a choice be- 
tween two reactionq. While before we were test- 
ing the readiness of the subject's sensibility and of 
his judgment, we are now testing the alertnes-. of 
his will. That time necesbary for this new pro- 
cess we will call tlie ' choice ' time. According to 



Wundt, it is a little longer than the distinction 
time, and, like it, is very much affected by differ- 
ent colrclitioas of niincl, and ralies largely in clif- 
ferent indi~icluals. It, too, can he complicated by 
making the cl~oice bet~vcen three, four, or set era1 
niodes of ~eaction. 

Only one more type of reaction time nil1 be 
here melltionecl. I t  is called an .association time,' 
and is measured as f o l l o ~ ~ s  i ~ .: A ~ o r d  called, and 
siniultaneous tvith the call tile clock-n-o~k is iet in 
motion. As soon as possible after tlie woril is 
heard, the subject answers by nttering the first 
~volcl associated with the call-word that suggests 
itself to him. By subtracting fioin this time the 
time necessary for the hearing of the first TT-ord 
and the utterance of the i z c o n d , ~  e ha7 e the time 
inrolred in the process of association, or the .as-
sociation time.' This is a r e r j  much more compli- 
cated process, and natural1~- occupies a longer 
time, -ahout 8oi a second. I t  differs largely in 
different states of inilld and in inilirlduals. I t  
can be coniplicated b j  restricting the lrind of 
words allowable as associations. For example, 
oniy words related to the call-~rord as part to 
~vholemay be allo~ved. STre thus test ~vl-hat may 
be ternled the ' suggestireaess,' or co-ordination, 
of one's mental fnrliiture. 

A11 these reaction times have been measured in 
laboratories uncler somewhat artiscia1 conditions, 
and with the aid of more or less elaborate appara- 
tus. I t  has long been desirable to a\oid this arti- 
ficiality, and thus make the inferences from such 
experiments to similar processes in our daily 
thought more certain and immediate, and to sim- 
plify the apparatus so that the demonstiation of 
these mental times may be easj and inexpensive. 
It is to describe an attempt at  solving these diffi- 
culties with reference to a few types of reaction 
times, that I devote this article. 

Ny method is a very simple one. TI-e require 
delicate apparatus, because we hare to rneasule 
very sinall fractions of a second ; and this, in turn, 
is necessary, because me measure but a single 
reaction time a t  once. By measuring a long series 
of successixe reactions we can dispense with deli- 
cate t ~ m e  apparatus ; for the error inrolved by 
such neglect will be ditided among the tvhole 
seiies, and will thus not appreciably affect the 
value of the axerage reaction time. For our pur- 
poses a small cloclr or a watch beating quarter- 
seconds, as a rule, is sufficiently accurate. One 
can readily count four to the second, and the pro- 
cess can be niade still easier hy tallying 0% the 
' tens ' by pencil-marks or on one's fingers. I t  is 
advisable, in counting, toeniphasize alternate num- 
bers ; thus, one, two, three, f o u ~ ,five, six, etc. 
We shall find incidentally that the conditions 
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suitable for such experimentation are uncon-
strained and natural. The nlethod is applicable 
to all the kinds of reaction times above described. 

I. Sivzple reaction times. -Here I hace but a 
single experiment to offer. On one occasion I im-
posed sufficiently on the good nature of an even- 
ing company of about eighteen persons to ask them 
to arrange thems~lves in a circle, each one stand- 
ing with the forefinger of one hand resting upon 
the ihoulder of the person before him. At a given 
signal, one of the party gently pressed with his 
finger upon his neigllbor's shoulcler, who in turn 
commtmicated the impression as soon as he felt it 
to the shoulder of the one before him ; and so on 
around the circle. The impression made four or 
f i ~e coillplete revoltltions, and the time was taken 
to the nearest quarter of a secoad. By dividing 
the time by the procluct of the number of revolu- 
tioni of the impression into the iiumber of persons, 
one obtains the aterage simple reaction time for 
a touch impression. A little d r ~ l l  would be 
necessary before the time would be constant, inas- 
ni~lch as a in~scellaneous sec of persons do not 
readily act together without rehearsals. My tinie 
mas about 4 ot a second, but it would evidently 
hare been shorter could I hare repeated the ex-
periment. I t  is recommended as a useful evenmg 
amaseillent. There is one point more : if the reac- 
tion tiirie of any particular indiridual 1s desired, 
one has only to subtract from the aterage time of 
one revolution of a circle in which he forms a 
member, the time of a revolution of the impres- 
sion in which lie is absent. 

2. Distznction tznze. -The apparatus consists of 
a clock ticking quarter-seconds (a stop-watch is 
nlucll more convenient), and several pack? of ordi- 
naiy playing-cards. To begin with a very sirnple 
case : Take a single pack of cards ; tl~rovrl out all 
the facr cards, ancl qou have forty cards left, of 
wi~ich twenty are red, and twenty black. ShufHe 
these ire11 together. Let the assistant be ready 
ivith the clock close to his ear to give you a signal 
when to begin, and to count the ticks. The ' one ' 
by which he begins his counting is a g o d  signa1.l 
The moment you hear the word ' one,' you throw 
the first of the forty cards upon the table, and con- 
tinue to do so with therest, distributing them into 
two heaps. As 1ou throw the last card, you call 
' Done ! ' whereupon the assistant closes his count- 
ing. The cards must be d i ~ i d e d  without ally plan 
between the two heaps- about as a chance arrange- 
ment would divide them. The time consumed in 
this operation divided by the number of cards mill 
be spoken of as tlie ' throwing time.' 

What naturally suggests itself as the next opera- 

1 It is advisable to  prepare the subject f o r  the  s ~ g n a lby 
previously odlling, ' Ready ' 
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tion is to repeat tlie 11rocess by which t>he throw- 
ing time mas obtained, with the diEerence that the 
card is not to lie deposited before the t l~ro~ver  has 
appreciated the color, whether red or blaclr, of 
each card to be thrown. The time necessary for 
this process, minus the thro~i-ing time, \T-oulil be 
the time vhich it took the person to distinguish 
red from black. But this method is reallg- not 
vaiid at  all, and for the followiilg reason. While 
throwing one card, oiie can in the indirect fielcl of 
attention, so to say, he :>repaling to clecide or 
already deciding what the color of the following 
card is ; so that the two operations of tllrowing 
and distinguishing partly overlap. A distinctidh 
time gotten by such a proceeding would be en-
tirely too short. Several ways of avoiding this 
difficulty ~ 2 r e  suggested, of which I used the fol- 
lowing one. The cards were held with the backs 
towards the thro~ver. The operation consisted, 
first in sirnply turning the card wit,h its face up-
ward, and depositing it on a heap ; and, second, 
in not depositing it. before its color has been seen. 
In  this way the per5on cannot see the following 
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set of experin~ents. Froin what I have done I am 
able lo  say that the variatioii will be extremely 
slight. I t  is recomniended to use forty or sixty 
cards, as it is en.;$ to hold that nlilnher in one's 
liancl, and these numbers arediaisible by 2, 3, 4, 5, 
and the latter bj- 6. lioreorer, ,l,or .l, of the 
error inuolrecl in neglecting fraclions of a second 
less than a quarter is a smail error indeed. 

The persons whose reaction times were taken 
were, I., a girl of ten years ; II., a young lad? 
and, I l I . ,  myself. Xn all the experiments in 
mhich 11. and 111. took part sixty cards, and in all 
in ~ ~ l i i r b  I. was the subject forty cards, were used. 
In the fo11011-ing table the time is always given in 
seconcls. 
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O i lcarcl, because it  has its back towards him ; and all 
the cards may be placed on a single heap. The 
arerage difference betneen the time required lor 
the first operation and that for the second, divided 
by the number of cards, will g i ~ e  the distinction 
tirne for distinguishing red from blaclr.' 

I have described the sinlplest type of a distinc-
tion time. The process can be indefinitely coni- 
plicated by having three, four, or more colors to 
distinguish, using the backs of variously colored 
cards, or by distinguishing the four suits of one 
pack. By having several packs of cards, one can 
vary the experin~ents in very many ways. One 
can distinguish as many of the spot-cards as one 
pleases, from two to ten ; can, in addition to this 
d~stinction, distinguish between the suits ; and so 
on. Before giving the results I have obtained in 
this way, I will anticipate the question whether 
the number of [bards used will not affect the result. 
It probably will ; for the mind, being once set on 
the habit of making these distinctions, can keep up 
the process with less enelgy, and thus with gieater 
rapidity. This question I hope to solve by a special 

In  anothermethod the  forty cards are spread out upon 
a table, say, IU five rows of eight eaoh. The subject first runs 
his eye along each row, going forward on one row and baok- 
ward on the next, dwelling on each card only long enough 
t o  bling i t  into distinct vision. The operation is very rapid 
(being faster than counting), but  is rather uncertain. Next, 
he ' reads ' the color of each card in the same manner. The 
difference between the times necessary fo r  these operations 
evidently, again, gives the distinotion time. Here, too, 
reading ahead in indirect vision is possible, but not t o  any 
great extent. The method is of value only as  a means of 
checking the  result,s of the first method, but is inferior t o  
it .  Doubtless some of my readers will invent a method 
better than this or the one described in the text. 

The column headed 5's from 9'8, 2's froni 4% 
etc., indicates that the pack of cards n-as divided 
equally l~etween two-spot3 and four-spots, or fi\ e- 
spots and nine-spots, or some similar combination 
of two kinds of enrclc ; and that the subject had to 
distinguish by the method above described tlle 
denomination of each card. I t  thus appears that 
it  took I. ,058 of a second to make t h ~ s  distinction, 
and 11. and 111. .045 and .043 of a second respec- 
tively. In  other words, it talres G5 of a second to 
tell TT-l~ether a card is a five-spot or a nine-spot, 
or to make any si~milnr distinction. The only 
exlleriment perfornied by the usual laborator1 
methods, which I coulcl find, comparable m ~ t h  this. 
mas one by Professor TVundt. undertalren in his 
psychological laboratory at  Leipzip, in which the 
distinction was nlarle between a black croys on a 
white background, and a white cross on a black 
haclrgiouncl. He gives ,0483 of a second as the 
distinction time, ~ ~ h i c h  agrees yell with .044, the 
average of the times of the two adults in the above 
table. The distinction be tw~en  the green and blue 
backs of cards. as is shown by the last column 
of the table, is more rapidly made. Perhaps part 
of the difference i i  due to the fact that the card 
did not need to 1.3 be turned. so completely around 
to see the color as lo  see tlie denomination. 

In the other colu~nns of the table is shown the 
result of a series of experiments in \ ~ ~ h i c h  the cards 
r e r e  divided among three, four, five, or six kinds, 
as indicated in the heading. It is seen, that 
though the thing to be clone remains the same, 

0 2 1  



narnelr, to read the denomination of racl-r card, 
yet it take? longer to do so the gvcater tlie nutuber 
of deaornn~atioes to mliich it luay belong.' 01:e 
nui it take a longer look a t  a card to tell that ~t is 
a fonr-spot, for Instance, where ir; may be a one, 
two, four, six, eight, or ten, than when it may he 
a two, fo:~r, or six. This diKermce mas r~lost 
nlarked with nle in passing from two to three 
kinds. Tire increniing nuu>ber of possibilities js 
illole pnzzling to thc little girl than to the others ; 
for ;t takes her .I? r:?uch a ,  :of a seco~ld to 1~11 
the cards when f i ~ e  denomin:itions are uhecl, 
m!lereas it  takes the otllcrs oii!y aboul 23 of a 
second. 

A few words of caution nunsc 1~e  added lor those 
nIto intent1 to repeat the ex~~er~ments .Do not 
expee6 very constant result.; a t  firbt ; the famil- 
iarity vvliicli one acquires after the srcor~dor third 
trial very much reduces the time ; after this there 
is a more gradual reduction, tiue to prachze. The 
nurnbeis in the table are reg~llar oi~ly because 
founded on nlany bets of es[)erinlrnts, anci the 
firs(; fenr records cf each kind oi reaciion are 
oinitted in a few cases. 

3. Cizoice t ime. -Thi? t i n ~ e  is obtained by an 
inilircct process. We have already become ac-
quainted with the ' rh~oxving time.' This xinle has 
no particular psj cl~ological interest, as it simply 
telis horn long it takes one to throvv out cards. 
This tinie \vill d~fler  Tery largely in  dlfL'erent 
persons, and is much reduced b j  practice. I t  toolr 
I. $ of a second, 11. ,Iu of a second, and 111. of 
a second. to tlirow a card upon one of tn  o heaps. 
It takes longer to  c1islril)urc ille cards, the more 
aumerons the liea11s anlong nhic11 tlley are to be 
clilidecl ; but the increaii. in tlme IS sliglit. I t  
took I. less than t of a cecoilll to place a card in 
one of A X G heaps, and 11. and IIT. ,? and 4of a 
second respectively when six heaps weie used. Of 
course, the time refers to the siinple operat1011 of 
placing the carcls, wirhout reference to tlteir cle- 
nomination, in one of a certain nurober of heaps. 
Each of these counts ha5 a diffeie~it mode of neac- 
tion. 

Having gotten the t h o Q  iris time, tire next step 
is to distr~bnte the cards anlong the heaps in such 
n way that each heap will contain but one kind of 
cards. If we are tllroil-ing file-spots ancl nine- 
spots, then all ihe fiie-spots must be puL oil one 
heap, anti all the nine-spots on the other. If we 
are using txvo, forir, six, and eight spots, then there 
will be tour heaps, each containing all the cards 
of one ilenomlnation. In addition to the tlme con- 

The only comparable experiment (and the similarity i s  
not  very close) I can find is one recently published by Dr. 
Cattell. in which he  finds that  it takes only about 1-100 of a 
second longer t o  distiuguish one out of ten than one out 
of two oolnrs. 

suned  by the manual operation of taking the cart1 
anil placing i t  on the pack, part of the time is roil-
snmc,d in recogaizirig the clenomiaation of the card, 
and the rest in p!aci~~g it on its appropriate 1,aolr. 
In other ..vords, if fron: the tilne occc~picd hg- this 
operation IT-e sul~trect tile throwing lime, we hnve 
!eft the distinction Ciu~e togcll~er milh the clioice 
time. Bal Bnobv llte valne of thc distinction 
tirlle by our prebiclui: experiments. Simple sub- 
Lr.~ction ?Ieli(~ t h e  choke timi.. T will again put 
the results in the form of a table. 

If ne ?ompare this table \~:ilh thc former one, 
we aee nt once that, as before, the t i n ~ e  increases 
~ i t ht'le ccirnlslesity ol the opelatio~l ; but the 
inclease is more lapid in tlris table than in the 
former one, This is j~x~t ;\vllat we should expect ; 
for in the Forrrler race it was the same process to 
be done 71~1der different cond~tions, rvl~ile here the 
nature of the reaction is cllanged wilh each adtli- 
tional lii11t1 of cnrtl. ;Then wr deal with hut 1.xi.0 
kincls of cards, the choire Lirne and the distinction 
time are aboot ecpal. This agrees well lr-~th Pro- -
fessor 1Vunilt9> re>ults.- The proceis readily he- 
comes at  lesst partly automatic. But as we pass 
to a choice between three kincls of ~eaclions, it 
v,-oulcl seem that a (?istinct cse~t ion ol the rill is 
necessary in each case. Tile tinla undergoes n 
marker1 increase. From thst point on, the increase 
in time with the complex~ty of the operation is 
inore grarlnal. Rut. a s  before, the little glrl rinds 
gre'it difficulty in distrib~xting the card9 appropri- 
ately wheii Illany kinds are used. I L  takes her 
oxer :of a, s e c o ~ ~ dtodetermiile upon wh1c11 oi fire 
heaps to pul a card after she Imows its denotn~na- 
tion, nl i~lc  it only takes the others and A,of a 
second to perform the same o;~eration with six 
heaps. 

-4 comparison of the first and last columns of 
the table shows the legularity of the phenon~ena 
we are studying. The choice time ought not, of 
coulse, to he affected by the nature of the distinc- 
tion upon n-liicli i t  is founded ; and tbe choice 
time for five-snots and nine-spots and that for 
greell and blue otlght to be and are(approuiniate1y) 

I I t  is seain difficult t o  find comaarable results. But t he  
distinction plus choice time can be compared with similar 
results of Dr. Cattell. IIis figure is .0;8; n i n o  is 0.81. 



alike. Tire thus haye a nleans of varyi~igone with- 
ont the other. The iildepelldence of tile two pro- 
cesses (clistinction and clioice) is fmlher shorvn by 
the fact that 11. is the quickest diulinguislier, 
s~-l~ile 111. is slow- 111, is the most ready chooser. 
est in t-)otll operations, but differs less in the rcadi- 
aess of her sensibility and jttdgment than i n  the 
alertness of her tril I .  Per1za.p~ an eclucational 
truth with regard to the cle~elopment of the a ~ e n t s l  
powers is hinted at  here. 
4. Associcltioiz tiv?e, -Here or~r  apparatus re- 

duces itself to a clock anc? sorne slips of paper ; 
but the nurnber of persons in\-olrec! in the experi- 
nlents m ~ s t  be fncreasecl Prom two to three. Let 
each of the three write on the slips of paper ten or 
txl-enty words, say, of one sgll&h!e each, tl.nc! the 
names of concrete things, Avoid any natural con- 
nection belwee~l the words 1,ynot rvrit.ing then1 in 
the order in TX-hich they were thought of. Sow 
let I. and I I .  be the subjects of the experiment, 
while 111. records the time. lC. Lejl I. begin hy 
calling, as soon as 11e I~ears the signal, the first 
tvorcl on his list : hereupon 11, answers by the 
first worcl ~v l i i c l~  he can associate with the cell- 
word, and ilr~~nediately upon this calls his first 
word to I., ~ : h oin turn performs the association 
and calls his second word ; and so on to the end. 
If there ars ten words on tile list of each, then each 
person has called tea words, has answered tell 
word?, and has perfora~eci ten associations. 2".  
Now let I, and 11. each have twenty ~vords before 
him, and let each call n word as soon as he hears 
the answer of :he other.' This operation will dif- 
fer from the former only by the fact that the 
associntion has been omitted. The difference in 
time between 2" and 1" divicled by 10, will give 
the snm of the asscciation tiu~es of I. and 11. 

Now let I. and 111. be the subjects, and 11. take 
the time, and the slrm of the association times of 
I, and 111. will be obtailiecl. Then get the snm 
of the tinres for 11. and III., and the solution of a 
i-ery simple algebraic ecjuation will give the value 
of the association time of each. 

I here also used another, perhaps sooleml~at 
simpler method. It differs only in that in each 
operation one person acts as caller, and the other 
as agsociater, t11rougho:lt. In this may the values 
of six equations are gotten : i. e., I. (caller) f 11. 
(associater)= ? ; 11. (caller) + I. (associater) = ? ; 
and so with each pair. We then eliminate the value 
of ' I. (caller),' ' 11. (caller),' etc., by getting the 
ralue of the three equations, - ' I (caller) + 11. 
(caller),' ' I. (caller)+ 111. (caller),' etc., just as 
before. The results of the two metl~ods agree 
very well, and one nlag be used as a check upon 

1 The words shoulcl be prououuoed distinctly, and no 
more rapldly than in the flrst operation. 

the results of the other. The effect of practice in 
reducing the tinlc is a t  first very considerable. 

It rerilains to be noted, that after I have ascer- 
tained my own association time and my own call- 
ing time, and linorv it to he fairl;~ constant, the 
work of finding the reaction tirne of a fourth 
person is niuch reduced. We hare simply to get 
the sunl of our association times and of our calling 
times, and subtract from these my oivll association 
a,nclmy OLT-~Icnlliag time. 

I will give the results of the first method, because 
here done is the effect of practice (in two of the 
sttbjects) eliminated. The subjects are the 11,and 
111. of our former experiments, and the tilnes are 
,903 and .872 of a second respectively, mhich agrees 
very well with .7G4 of a second, which is the time 
found by Professor TVundt by the more elaborate 
methods. The great difference between this time 
and that necessary for a distinction or a clrroice, 
shosvs how much more elaborate the former pro- 
cess is. 

The mcthocts abo-e described leave much to he 
desired ; but the principle upon which they clepend 
(xlai~lely, of substitnting a series of reactions for a. 
single one, and of arranging the apparatus so that 
the subject hin~self produces the sensations upon 
which the clistinctio~l and choice is made) seems to 
be the one by which the desired simplification cac 
be best accomplished. If the above account bhall 
be the Illeails of setting others to work at  thesame 
problem, and of popularizii~g to a,iij; extent the 
study of expenmental psychology, its object will 
be rrorc thun fulfilled. JOSEPHJasiaom. 

TRIG I1I'GIEEE\'E OF THE VOCAL ORGALVS. 

THE experience n hich Dr. llaclrenzic has hacl 
for the pa5t tnentl--five years, as a specialist in 
the treatrnellt of dlseases of the throat, renclers 
hi111 tl~oroughiy cotnpetent to achise on the im- 
portailt subject of nbich he treats in ille volume 
before us, hclditioual interest attaches to his 
utte~ancesfor thc reason that daring this active 
career, the n ~ o i t  farl-ious singers have come under 
his profeisional care and obser'vation, including 
Silsson, Albani, Vallina, Patti, and a host of 
otbels. 

Dr, Jfaclrenzie 71-ell sayc, that hygiene has a 
positir e as well as a negative side. The preberva- 
tion of health means not only that actual mischief 
is avoiclecl, but that the body is kept in the best 
~vorlcnig order. The hyg~evle of the voice, tllele- 
fore, must include a consideration of the best 
nlethods of developing its poq-ers to the highest 

The  h l~giene  of the vocul  olgctns ;a practical handbook  
f o ~s i ~ i g e ~ s  B y  NORELL~IACKENZIE,uacl speulcers. M.D. 
London, 3.lccci?zillcc?a, 1886. lZO. 


