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their production, both musical sounds and c o l o ~ s  are 
grouped as belonging to esthetics high in the series of 
science. In these respects botli phonolcgy and photo- 
logy are subordiiiate sciences. 

Actinism, produced by vibration of ether, like light, but 
exceeding iii rate those which p~.oduce the highest color, 
2'. e., escretiing Soo billions of niiles per secontl, is affiliated 
with electricity, light and heat, and bears relations to two 
dive~.se and widely separated sciences--photogra1111y aiitl 
phytology. Its action is both chemical and vital, operat- 
ing on the sensitive si;ver in photography (~vhich more 
properly may be t e~ ined  actiilography), and also consti- 
tutes the vital agtncy necessary to excite ger~nination in 
plants. This  latter result has bten attributed to the 
violet ray revtalecl by tlie spectrum, but this may be 
owing to the fact that the higher, inconceivably rapid 
vibsatio~ls of ether protlucing the actinic rays are not 
appreciated, and the effects in gern~inatioii have been 
associated with the highest rays of light l~rought  ~vitliin 
t11e scope of vision, tlctinisln is hence grouped gener- 
ally with sound, and specially with heat, iight ant1 elec- 
tricity, but is subortlinate to botany. There  are reasons 
for the t h e o ~ y  that  electricity is concerned in ncrmal vital 
action--not only vegetal, but a~limal.  

Nature has anticipated both the nlechaiiic ancl the fine / 
arts. F a r  down in the depths of ~ni~iera logy are fo~uld  
gems of rarest beauty--the esthetics of lirchitecture. 
UII in the field of meteorology the clouds are tinted by 
the  sunbeams with a perfection of beauty surpassing the 
~~ossibil i t ies " T h e  inusic of the esthetic art of Painting. 
of the spheres" have for centuries enchanted the rotaries 
of astronomical science, and still c3allenges the admira- 
tion of all observers conten~plating the perfection of that 
grand choral movement which excels the harmony of a 
Handel or Beethoven--snticioatinp - the rhvthm both of . 
Poetry and Music. Mineralogy, nleteoroloiy and astron- 
oiny belong to physical science, but they have furnished 
elements of the esthetic forms ~vliicli reason appropriates 
in the sphere and achievexents of the Fine .-Irts. 

T H E  R O T A T O R I T  P O W E R  O F  COMMERCIAL 
GLUCOSE.'" 

A METHOD O F  DETERMIKIKG T H E  PERCENT-4GE OF  

grammes of glucose in IOO C.C. is about 50 divisions. 
Wlien the reading approachetl 53 divisions 1 found that 
the glucose contained nearly 53 p t r  cent. of retlucing 
matter, as  tleterminetl by liehling-'s solution. Wlien the 
reatling fell below 53 the percentage of reducing matter 
was  abcve j3 and vice versa. I therefore made a large 
number of observations to determine, if possible, any re- 

, lation betneen the polariscopic reatling and the percent- 
1 age of reducing matter. 

J fount1 as  a result that tlie difference between the 
q~olariscopic reading and 53 multiplied by 1.25 gave a 
protluct which, atlded to  or subtractttl froni 53, ~vould  

1 	 give the percentage of reducing matter required. \Vhen 
we consider the difficulty of hitting the exact point in 
using the copper solution, the differences exhibited in the 
following table ~vil l  not seein so important. See follow- 
ing page. 

From a study of tlie following table we may write the 
following formula: : 

Let g = percentage of reducing substance, and a = 
reading of polariscope. 

We may three cases : 
1st. a = 53. 

2d. a > 53. 

3d. a < j3. 


Fo r  case Ist, g -- 53 per cent. 

Case zd, g = 53 -- (a .- 53) 1.25 per cent. 

Case 3'1, g = 53 + (53 - a) 1.25 per cent. 


1LLUSTR.-ITIONS. 

No, 14, following table. 

a = 40. 

g = 53 t ( j3  - 40) 1.25 = 69.25 per cent, 


No. 16, following table. 

a = 63.80. 

g = j3 - (63.80 - j3) I .2j = 39.50 per cent. 


I n  seven of the seventeen cases given the percentage 
of reducing matter calculated from tlie polariscope ex- 
ceecls that given by the copper solution and by a mean 
amount of .j?9 per cent. In ten of them it falls short, --. . 
ancl by an average of .938. 

111 many esarninations subsequent to the above REDUCING 3IATTER EX' THE POLARISCOPE. the mean dex-iation has been even less. 
BY H. W. WILEY,Lafayette, Ind. Hence I can say tha t  the method indicated rilill give 

the d d  trade = the name " grape sugar is results which in the mean differ by less than the half of 
only to the solid product obtained from starch. one per cent, from the  reduction tests. I regard my cal-

culations from the polariscope equalljr as reliable as  those 
8: Kead before the A ,  A.A. S.,Bcston, 1880, 	 L made with the copper solutionq 
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NEW PORTABLE MICROSCOPE. clear understanding of what Mr. Griffith has produced. 

I t  will be seen that much originality has  been displayed, 


W e  present with this number two illustrations show- and that novelty of construction is a leading feature. 

ing a new form of portable microscope stand, designed T h e  greatest innovation is the use of an  ordinary self- 

by Mr. E .  H. Griffith, and called by him the '(Grzflth centering turn-table for mounting, a s  a stand for the in- 

CZu6 Mtcrosco$e," the chief merit of which appears to be strument ; if, however, the turn-table is required for use, 


GRIFF~TH'S MICROSCOPE.PORTABLE (Fig. I.) 

its portability, and adaptability to certain positions,which the microscope can be closed and used as a stand for the 
are impossible with the ordinary instruments. turn-table. T h e  fine adjustment is also an  original de- 

T o  those familiar with the use of the microscope an vice of Mr. Griffith, and will be noticed as a large milled- 
examination of the illustrations will suffice to arrive a t  a edged screw in the cut. On the inner surface of this cir- 


