
Thc rcsult is similar to that in the fore- 
going. rap] is negative with rcspect to con- 
sccutive trials. I have not calculatcd the 
values for all of the five trials bccause rcac-
tion time is not a good case; the distributions 
being asymmctrical, a disturbing factor is 
prcscnt. This will require special invcstiga- 
tion. 

Thcsc fcw obsavat~ions lead to the following 
hypothesis: When a geomctric form is taltcn 
as thc type of biological activity the correla- 
tion bctwecn one dimension, taken as fixed, 
and its variation from anothcr dimcnsion will 
range indcfinitely as positivc or negative ac-
cording to thc gcornetric rciations betwcen the 
points from which the incasurements arc 
made. TVhcn two dimensions arc correlated 
the degree of correlation will be increascd or 
deercased by virtue of the equalization be-
tween the above correlation and the correla- 
tion betwcen thc parts comrnon to both. 

The method uscd by Spearman to determinc 
the true corrclation for psychological tests in 
which 1, and t, seem to represent ordinatcs of 
a similar curvc, assumcs that [pql will bc 
constant for the successive trials. Turning 
to our last formula and substituting 

we have shown that Ixp] is a variablc of un-
certain range causing [pq] to vary. Thus an 
unlinown variable is introduced by the use of 
the Spearman formula. Thcre is reason for 
assuming that rap1 will be negative in many 
psychological tcsts, thus reducing [ p q l ,  
whencc the method of Spearman will give 
corrclations artificially increascd. 

To put i t  in another way, the formula of 
Spearman assumes that 

I t  is evidcnt that this can be only when 
t, and I ,  are identical. [pq] will be a con-

starlt when t, and I, are of thc same typc. We 
havc shown above that the method of observa- 
tion will sometimes rcsult in a geomctrical 
relation betwecn t, and t, causing [pq] to vary. 
Whcncvcr this occurs thc method fails. 

CLARKWISSLER. 

TREATMENT O F  SII\IL'L!$ IIARhlOiSIC I!IOTION. 

r 7
II-IE vcry great importance of simplc har- 

monic motion in the physical world dcmands 
very carcful consideration of thc mcthod of 
presenting and treating it for studcnts begin- 
ning the work in advanced physics. 

From thc boolts on physics which I have at 
hand, I have selcctcd fourteen which are uscd 
by a largc portion of Amcrican students for 
their first study of simple harmonic motion. 
Elcven of thcse prcsent and definc simplc 
harmonic rrlotion mcrcly as the projcction on 
a diamcter of uniforni circular motion, dc-
riving ccpations and othcr definitions by use 
of this uniform circular motion. Sonlc of 
thcm scarccly suggcst the question whcthcr 
thcre rcally is such motion; much lcss, undcr 
what coi~ditions or by what law of forcc i t  
would occur. 

l h r e c  of thc fourtccn texts give simple har- 
monic motion a dynamic dcfinition, prcscnting 
it as produccd by a forcc acting toward and 
varying as the distance froin a centcr. 13ut 
cvcn thcsc thrce, in trcatmcnt, malce thc 
auxiliary circle vcry promincnt. 

'An cxperiencc of a good many ycars with 
largc numbcrs of students lcads me to bclievc 
that in the minds of very many the at~xiliary 
circle with its functions and circular motion 
'looms larger' than the actual simplc har- 
monic motion. I t  scems to me highly de-
sirable to dispensc with the auxiliary circle 
in both definition and treatment. 

The definition should be dynamic. This 
dynamic definition should be drawn from cx- 
periments. 

The treatment should bc a problem, a study 
of tElc motion caused by a force acling by 
the law found in the experiments. 

I offer the following as an illustration of 
trcating simple harmonic motion as above sug- 
gcsted; and for students not using calculus. 

ExparimemLs.-On5 or more on cach, flexure, 
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elongation, torsion. F i n d  the law of force 
and displacement, stress and strain. 

Prob1enz.-Elad snathematical expressions 
for  the motion of a free particle under such 
a law of force. 

Take ee' as the path, with center c. Let 
1~ equal the  acceleration at  un i t  distance from 
c; and let the acceleration a t  any point i n  the 
path be directed toward c and vary as the dis- 
t a m e  from c. 

ce --a, tri??pliltrda. 

cp =a, a. variable, Clisplueeme~?i 

then 

$a.o.h =worlc from a to c. 

h2:2n.7~=-n-ork fro111 p to c. 
a 

n 2 - 2L-2 = 01li from e to p.
2 

=1/, V2, rclocity sqnared, if morlr mas 
c!one on unit mass.' 

T o  construct this geornerically and deter-
snine the constant a\/%. 

F o r  any point, p ,  with cy= CG, construct 0 
pcq, by bringing q into the perpendicular 
f rom 2,. -

Talie yr perpendicular to cq, =a\/]!, on 
some scale (mllich need not be known). 

On qr snake the right triangle qsl; I - =  0. 
Then qs =a\/h sin $=velocity a t  p i n  

t h s  simple harnionic motion. 
Let T =the period, the time of a coniplete 

vibration, froni e to e' alid bacli to e ;  and let 
t == any portion of time. 

I f  cy is g i ~ - e n  a uniform angular velocity 
2 T / T ,  that  is, $ is made to vary uniformly 
with time, the component of q's motioli par- 
allel to p's path will a t  every instant equal 
the motion of p. The linear velocity of q, 
2 ~ a / T ,is equal to the constant a d %  6 is a t  

Unit mags nas  talren to simplify nork in 
getting the form of the equations. The relation 
of mass to simple harmonic motion should be 
determined and put in the f o r m u l ~ .  Though 
only two or three of the text-books under consider- 
ation iuake any allusion, even, to mass. 

any instant (reclioning time frosn leaving e) 
equal to 2 r t / T .  

IIence, for  velocity a t  point, p, i n  siinple 
harmonic motion, 

2-n . 9-1V= slny '-

7' 2' ' 

Frosn this the q u a t i o n  for acceleration can 
be obtained. Phase and epoch can be defined 
and introduced into the equations. 

1.THORATOXOSMOND. 

T W E  BIIITISiI  ANS'OCIATIOS B X D  AII'P'IZI-
AT'ED .1\ I) CORRESI'OJ D I S C  SOCIETIES. 

TIU report of the council of the British 
llssociation presented a t  the South African 
nieeting the following resolution, from the 
coliference of delegates, was referred to  the 
council by the pcneral comniittee for  con-
sideration and action, if desirable: 

(i .)  That a coinnlittee be appointed, consisting 
of rnelnbers of the council of the association, to- 
gether with representatives of the corresponding 
societies, to consider the present relation between 
the British ilssociation and local scientific so-
cieties. 

(ii.) That the conimittee be empowered to ~nalre 
suggestions to  the council mith a riew to the 
greater utilization of the connection between the 
nssociation and the afliliated societies, and the ex- 
tension of aililiation to other societies who are a t  
present excluded under regulation 1. 

This resolution, having been referred to a 
cosnniittee, consisting of Dr. E. H. Griffiths, 
Sir  Norman Loclryer, Professor Meldola, N r .  
P. TIT. Xudler, 3Ir. W. Whitalrer and the gen- 
eral officers, to consider and report thereon to 
the council, the conirnittee niade the  f o l l o ~ ~ ~ i n g  
reeoinsnendations : 

I. ( i )  " That any society which undertalces local 
scientific in~estigation and publishes the results 
may l~eco~uea society affiltnted to the British 
Association. 

(ii .)  "That the delegates of such societies shall 
he members of the general committee. 

(iii.) "That any society formed for the purpose 
of encouraging the study of science, which has 
existed for three years and numbers not fewer 
that fifty members, may become a society asso-
ciated with the British Association. 


