
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. 



pitch as well as protecting it from injury or de-
cay. 

After describing the anatomy of the rocal 
organs, the author passes to a consideration of 
the uses of the laryngoscope. Althou.gh this in- 
strilrnent is of inestiniable value in thc recognition 
and treatment of disea35e, it has, nerertlli.less, 
addecl very little to the knowledge of the pl~rsiol- 
ogy of the larynx. This i~ accounted for b ~ -  tthc 
greater amount of skill required for tlle examina- 
tion of the larynx in the act of singing tilan for 
ordinn~:: medical purposes, and also by the fact 
that but few throats are saliici~ntly t o l e r a ~ t  to 
perrnit of s:ich a grolonged examination as is ne- 
cessary to obtain results of much value. 

The developmeilt of the voice receires consid-
erable attention in the author's methods. ?~Ian:-
childre11 call be taught to sing little airs v-hen 
they are between three and four years old. Fronl 
the age of s is  until tlial: of f0urtec.n or six(ec.n the 
roice undergoes hut little change except in the 
way of gaining pou-er. 91 this time a nlarkecl 
change occurs, more noticeable in bors than girls, 
that is, ' the changing of the voice.' This is clue to 
a n  increase in  the size of tbe larnyx in all its di- 
mensions, enlargement a31tl consolida'iio:~ of tile 
cartilages, and an increase in length and Ihic:iness 
of the vocal cortle. 

In  spcaliing of the training of the singing mice, 
Dr. Mackenzie recon~mcnds ~ o c a !  gymnastics and 
a development of the breathing capacitr, by wallr-
ing, hill-clinlbing, running, fencing, aild swi~il-
n~ing,  and in a chaj.)tor devote2 to the care of the 
fornlecl voice cljrects the avoidailce of strain and 
conlplete inaction of the rociil orcans ~v\-:len out of 
order. The influence of the g e n ~ r a l  heailh upon 
the roice is Xvry marked. IT-liatrx-er is good for 
the singer's general health is pro tcinto beneficial 
to his yoice. Alcohol and tobacco slioulcl not be 
used. The hoarse tones of the confirn~ecl I-otary 
of Bacchus are due to cllrol~ic inflnniiilatioil of the 
lining rnenibrnne of the !arnyx : the ~riginallp 
snlooth surface being roughenec! and thicliene~l by 
the irritation of alcohol, the voca.1 colds hare 
less freedonl of movtn~ent, acd their ri'nrations 
are b l~~r red ,  or rather muMed, by the unevenness of 
their contigi~oas edges. 

In  discussing the speaking x~oice, its compass, 
mechanism. a i d  c1efei:ts are fully considered. 
The \:,rious di-caqe? of the larynx, paral?sis, and 
abnornial growths are not overlooked. and a 
special chapter treats of the training of the roice 
for speaking in public. T l ~ e  i~nportance of early 
training is iin-elt upon, and the i~nproveincnt 
which is possible to a poor x-oicc by proper meth- 
ods of culture. 

In  concluding the ~ o l u m e .  Dr. Nackenzie cle- 
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sires it  to be understood that he slieaks as a pllj si- 
cinn, rather than as a singing-master or a n  elocu- 
tionist, and that his aim is t,o furnish the vocalist 
and puhlic speaker ~ i t h  a gilicle to the c1ise:rses of 
t'he roice, a i d  the best means of avoiding then:. 
I-Ie has accomplished his object in a manner which 
is no surprise to those ~ v h o  h o w  his skill ancl ac- 
quire111ei:is. 

RECiEL\-T k:RRTN(ZUAKE LITER 4TULCJY. 

, Z ~ ~ J O T I  t i le  Erst Arar/liccn ea~tlaq?6niseof April 22, 18%.o n  
By x.~ I E I . D @ L Aand WILLIANWHITE. L~rl(iOn,1885. 

THE&sex field-cluh of England hasdevoted 1-01. 
i, of its Special memoirs' to the Essex earthquaire 
of April 22, 189-i, wl.hicl~has a l r e a d ~  been the sub- 
ject of sunclry articles in scientific periodicals and 
society transactions. This publication is much the 
inost extcnded discnssion of the phenomena wl~ich 
has appeared, ancl its authors have here given us 
a,n excellent example of the thorough r,resentation 
anci discussion of the facts obserrecl. I t  fornls a 
volume of two hundred and twenty-three pages, 
with fonr maps and numerous illustrations in t!le 
text. Tt begins by giTiag a list of nearly sixty 
previous BrMish eartllyunlres \~--hich bad caused 
structural clamage, the records being drawn fro111 
various sources, and including some that are not 
n~entionecl in AIallet's ' British association cata-
logue.' 

After descrihil1,q the careful nietlloils of collect- 
ing and sifting the data in regard to  the present 
shock, soine twenty pages are devoted to its general 
character. I t  is regarcled as the most serious seis- 
mic clisturbance that has affected Great Britain 
for fonr centnries, extendecl over fnlly five thou-
sand scluare miles, and in intensity is estinlated as 
about one-twentieth of the great Lisbon earthquake 
of 1733. Pages 44 to 135 are given up to a cletailed 
description of the phenomena at  various places. 
the accounts being in lliaily cases in the original 
language of the reporter, and in laany more giv-
ing the result of pelsolla1 examination of th? locali- 
ties. imn~ecliately after the occurrence, by the 
authors themselves or by competent persons autllor- 
ized by them. Xo one has not lli~nself en- 
gaged in silvilar work can uatlerstand the labor 
inrolred in the collection ancl arrangement of the 
inaterials here presented. They are accompaniecl 
by numerous mood-cuts illastrating the damage 
done to particnlar buildings, ancl the general im- 
pression produced by their perusal is that the shock 
was muc11 more severe and clestructire than the 
accounts publishecl a t  the time had lecl 11s to sup- 
pose. Mally instances are given of buildings so 
x~reckecl as to be uninhabitahle, ancl in some 
towns the injured huilclings are nunlbered by 


