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W h a t  shall be the  nleane of checking t h e m ?  Having said this, 
they b e t o ~ k  themselves to meditation.'' 

They d ~ d  not discus; questions of life and health only, but  
moraI and religious subjerts also, and their effect upon life in 
general The wind, or breath, disorders of the billiary system 
and  phlegm or improper secretions. seem to have been fully rec- 
ognized as causes of bodily diseases while passion and darkness 
o f  mind brought about mental disotders Long lists of drugs and 
d,rections for their proper use are given, and there is abundant 
evidence that  the properties of vaccine matter were well known. 
l y e  are told that "H e  who know; how to apply these in disorders 
i-conversant with the  science of medicine." And l ~ s t e n  to the 
following in regard to drugs and those who use them : " H e  who 
is  acqnainted with their applications according to considerations 
of time and place, after having ob~erved their effects on individual 
patients, should be k n o n n  as the best of physicians. An un-
known drug is like poison, or weapon, or tire, or thunder, while a 
k n o ~ v nd ~ u gis like nectar. Drugs unknown by name. appearance, 
a n d  properties, or misapplied e;rn if known. produce mispl~ief. 
Well applied, a virulent poison, even, may become an  excellent 
n~e l i c ine ,  while a medicine misapplied becomes a virulent poison. 
Only a physician who is possessed of memory. who is conversant 
with causes and applications of drugs, who has his passions under 
control, and who has quickness of decision, sh?uld, by the  appli- 
cation of drugs, treat  diseases." 

Thirty-two kinds of powders and plasters and six hundred pur- 
gatives are next described, after which a chapter on food and its 
proper use gives us as good advice as is t o  be found in any treatise 
published in  this learned nineteenth century. Great st~e.;s is laid 
upon the proper care of the  teeth, and a list of plants i.;: given 
from which brushes can be made. there not being manufactories 
of such articles as there are now 

"As  the chief officer of a city protects his ciry. as the  clla~ioteer 
protects his chariot, after the same tnanner should the intelligent 
m a n  be attentive to everything that should he done for the benefit 
o f  his own body." Tl~erefure, bodily, mental, and, if we may so 
call  it. r e l i~ ious  hygiene is di-cussecl a t  length. and m?ny excellent 
sales gisen. 

T h 7  q ? ~ s t i  >n of the  duality of the mind and of its connection 
\\ till t l ~  n>ldrrstanding and the soul leads us into all the intricate 
Inazcs of S indu  phi lo~ophy,  hut are here discussed in such a lucid 
r n ~ . l r ~ e ~that one 13 not bewildered and can easily follow the line 
&f -thought with pleazure and profit. 

The objects of the mind are ideas. Here, again, the proper, 
excessive, scant, and injudicious correlation of the mind with its 
object., or of the  mental understanding with it* objects, becomrs 
the  cause of the normal or abnormal condition of onesrlf." I n  
o ther  words. a man is sane or in-ane according to the proper or 
improper ayreement of the mind and its ideas, the idea3 the  un- 
detstandiog co~ce ives ;  and, therefore, "One should act in such a 
way as to preserve one's normal condition, in order that one's 
untroubled senses and  mind might continue in  an  untroubled 
s ta le ;  tha t  is t o  say, by keeping oneself in touch n i t h  such ob- 
jects of the senses as are productive of beneficial resultq; by  prop- 
e r l j  achieving such act? as deserve to be achieved (and abstaining 
from such ar ts  as should he abstained from). repeatedly ascertain 
ing everything by a j (~dic ious  employment of the understanding; 
and. lastly, hy resorting to practices that  are  opposed to the vir- 
tues of the place of hsbitarion, season of time, and one's own 
p ~ r t i c u l a r  nature or disposition (as degendant upon a preponder- 
ance  of this or that attribute or ingredient). Hence all persons 
des~rous  of achieving their own good sbould always adopt n i th  
heedfulness the ptactices of the good." 

Selfishness was nevpr a cause of happiness, and we are told 
'' one can never be happy by taking or enjoying anything alone 
without d iv id~ng  i t  n it11 others.' And this advice is good in e re iy  
age of the world --'(one should not trust e-erpbody, nor should 
one mi-trust every body." 

Hindu works teach that everyone should have complete mastery 
of his 11013y and his senses, hence we frequently come across such 
a sentence as this: '<One should not suffer oneself to be cvercome 
b p  one's senseq " 

A very intere-ting chapter is that which treats of ' .The Agpre- 
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gate of Four," that is, " the  physician, nurse, drugs, and patient.'' 
Each is considered and as good advice as can be found given for 
the  guidance of three of the aggregate. One thing, the first of 
the four, is taught which it were well to renlemher in our day:  
that is, tha t  time must be considered in the treatment of all dis- 
eases, and one must not t ry  to force a cure. 

I t  would take more t ime and space than are a t  our disposal for 
us to consider all of even the four parts of the  Charaka that  have 
been published so far, but if any of our readers are interested, we 
would be glad tt, give them any i u f ~ ~ r m a t i o n  i n  regard to the work 
or the other publications of the learned editor of this great niouu- 
n ~ e n tof ancient H ~ n d u  wijdor-tl and leaaning. 

A NEW THEORY O F  LICifT SENSATION I 

BY CHRISTINE L4DD F R A N K L I N ,  JOHNS HOPI<INS UNIYGRSITY, 

BALT13.10REl MD. 

THE leasons M hich make it impos~ihle f c ~most people to  ac- 
cept either the Hering or the Young-Selmholtz theolies of l ight 
sensation are familiar t9 evzry one. The f o i l o ~ ~ i n g  are the most 
important of them:  

The Young-Tle!mltoltz theory requires us to believe: (a )  some-
thing whirl1 is strongly contradicted by cot~sciousness. viz., illat 
t he  sensation white is  nothing but a n  even mixture of red-green- 
blue se~zsations; (b) sonie th~ng which has a strong antecedent 
implohabillty agalnet it, viz., tha t  under c r r t a ~ n  definite circum- 
stances (e. g.. for ver j  excentric part.: of the retina and for the 
totally color-blind) all tllrce color-sensations are produced in ex- 
actly their original intcgrity, but  yet that they are never produced 
in any other than that even mixture mhic11 gives us the  sensation 
of white ; (c) ~ o ~ l ~ e t h i n g\vI1ic11 is qusntita tirelc quite impossible, 
viz., t l ~ a t  after-images, which are very brilliant, are f ' r ~ q u ~ n t l y  
due to nothing t:ut what is left over in tlie self-light o f  the retina 
after part of it has b?en exhausted by fatigue, a l t l~ough  we have 
oth~rwi.;e every reaso:l to think that t he  whole cf the self-light is 
excvssively failit 

The theory of Hering avoids a l l  of these diffirul~ies of the 
Y~~ung-He lmhol t ztheory, hut a t  the cost of introducing others 
which are equally disagreeable: it sins against the first principles 
of the physiologist by requiring us to  think that  t he  process of 
building up  highly organized aninla1 tissue is ueeful in giving us 
knowleJge of the external world instead of supposing that  i t  
talies place (as in every otlier instance knon-n to us) simply for 
the sake of its future useful tearing down: i t  necessarily brings 
with i t  a quite hopeless confusion bet..reen our ideas of the bright-
ness and the relative whiteness of a given sensation (as is proved 
by tlie fact that  i t  enables Hering to redi~covfr ,  under the n l m e  
of the  specific brightness of the different colore, a phenontenon 
which has  long been perfectly well known as the  Purkinje pbe- 
nomenon); the theory is contradicted (at least the present con- 
ception of i t)  by the f ~ l l o ~ ~ ~ i n g  fact-the white made out of red 
and green is not the same thing as the  white made ont of blue 
and yellow; for if (being mixed on the color-Wheel) thess two  
whites are made equally bright a t  an ordinary intensity, they 
will be found to be of very different brightness when the  illumi. 
nation is m?de very faint. 

Net-erthelefs, the theory of Hering woultl have to be accepted 
if i t  were the ouly possible way of escar~e from the difficulties of 
the  Young-Helmho'tz theory. But tile-e difficulties may be 
met by a theory ~ r h i c h  has the following for its principal assump- 
tions. 

In its earlieft stage of development vision consisted of nothing 
but  a s en~a t ion  of grey (if we use the word grey to cover the 
whole st.ric.s black-grey-white). This sensation of grey was 
brought about by the action upon the nerve-ends of a certain 
chemical snbztance set free in tlie retina under the influence of 
light. I n  the course of development of the visu:tl sense the  
molecule to be chemically decomposed became so differentiated 
as to be capable of losing only a part of its exciting substance a t  
once; three cllerliical constituents of the exciter of the grey-sm- 
sation can therefore now be present separately (under the influence 

1 Abstract from the Proceediugs of the Iuternational Congress of Experi-
mental Psychology, London, 189:. 
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of three diiferent p ~ r t sof the spec'rclm rcapecti~ely), and they 
severally cause the sen~ations of red, green and blue. But when 
all three of these substance, are present a t  once they recombine 
to p10.3uce the exciter of the grey eensation, and thus it happens 
that the objective mixirig of three colors, in proper propoitions, 
gives a sensation of no color a t  all, 1)ut only grey. 

This theory is found, upon working it out it] detail, to avoid 
the difficulties of the theories of Ilel~nholtz and of Bering. 

Its assun~ption of n separate chernical proce*s for the produc- 
tion of the: sensation of grey gives it  the same grtat advantage 
aver the Young-EIelml~oltz theory that id possessed by the tlieory 
of 1313ring ; it enables it? namely, to acconnt for tlie rc~uarkable 
fact that tlie sensation of g r e j  exists unaccompanied hy any sen- 
sation whatever of color under tlle five followirlg set3 of circurn- 
siances-rvlren the portion of the retina affectqd is very sulall, 
wlicn it is verx far froin the fovea, when the illumination is very 
faint, when i t  is rery intense and when the retina is that of a 
person WII-J is totally color-blind. This ad ran tage nmy t lreory at- 
%;line by the perfectly natural and simple assumption of apurt iaz 
decomposition of chemical rnolecules; that of Hering requires us 
to  suppose that sensations so closely related as that of red arid 
green are the accoinp:~niments of chemical proceeses so dissimilar 
as  tbe building u p  and the tearing down of photo-chen~ical sub- 
stances, and farther that two complementary cdors call forth 
photo chenrical lirocesees which destroy each other, instead of 
combining to produce the process which unclerlies the $ensation 
of grey. 

Ot'the first four of the ahove enumerated cases the explanstion 
will readily suggest i t ~ e l f ;  in the case of the totally color-blind it is 
siinply that that dilTerentialion of the primitive molecules by 
which they have become capable of losing only a part of their 
.PX .iting sulrljtance at  one tirrre has not taken place; the condition, 
in other wortls, is a cond~tion of atavism. In partial color-blind- 
ness and in the intermediate zones of the retina in normal vision 
the only colors perceived are yellow and blue. This mould iodicxte 
that the substance '~vllich in its primitive condition excited tlie 
seusation of grey becomes in thc first place diEerentiated into 
two substances. the exciters of J ellow and blue respectively, and 
t l ~ a ta t  a latrr stage of developrnei~t the exciter of the sensation 
of y ~ l l o w  becomes again ~c>pal.atecl into tivo substances which 
produce respect.ively the sensations of red and of green. In this 
way the unitary (rion-mixed) character of the sensation yellow 
is accounted for by a thr te-col~r  theory as completely as k)y a 
four-color theory. A thretx-color theory is rendered a ~lecessity 
by the fact that it  a!oue is reconcilable \\-it!> the resultsof Kiinig's 
,experiolents for t l ~ e  detrru~iilation of the color-equations of 
color-blind and of normal eyes,' experiments w7hich far exceed in 
accuracy any wh~ch  liave yet been nzadc in color-:i.ioii, but 
which, owing to the intricate cl~aracter of ths  theoretical deduc- 
t i  )ns made from them, have not hitherto been allowed t h ~ i r  c?ue 
weight in the estimation of color theories. 

The explanation which the theory of Hcring givei of after-
images and of simultaneous contrast are not ex[llanafior~s at  all, 
but merely trar~slations of the facts into the language of his 
theory. My titeory i3 able to deal with them more satisf;%ctcrily ; 
when red light,, sag, has been acting upon the retina for some 
time, many of the photo-chemical molecules hare lost that one of 
their constitr~ents crhich is the exciter of the red s e n ~ a t ~ o n ;  but in 
.this mutilated contiition they are exceetlinglg unstable, and their 
.other two constituents (the exciters of tlie sensations of blue and 
of green) are gratlually set free ; tlle effrct of this is that, while 
the eyes are still opm, a blue-green sensation is added to the red 
sensacion with the result of n l ~ k i o git gradually fade out into 
white, and, if the eyes are closed, the canse of the blue-green 
sensation persists until all the ~nolrcules affected are totally de-
.o,>mposed. Thus tlle act,ual course of the sensation pcoclucetl by 
lcoking at  a red object, -its pradual fdding out, in casH of ( m e -
fu l  fixation, and the appe rrance of the cornplrmcntary coior if 
the illi,~mination is d~ru~nished i, exactly or I €  the eyes are closed, 
mhat the origin21 assumption of a partial decomposition of 
rr~olecules would ~equi re  us to predict. The well-!cnou n ex-
trenle rapidity of thrl circulation in the letioa urould mCike it im-

'A li ,nlg u n d  C. Dieterici. S~tz.t~nqberichteder Be7 1.  Ahad vom 29 Ju l l ,  1886. 

possiblethat the partly dccoruposed u~olecules just referred t o  
should remain within the t~oundaries of the portion of the retina 
in which they are first produced; and their completed decomposi- 
tion after they have passed beyocld these boundaries is the cause 
of the complementary color-sensation which ire call sinlultaneous 
coniwst. The spreading of the actual color \vliich succeeds it 
would then be accounted for, as Hellnholtz suggests, by a 
dieusion of the colored light in the various media of &be eTe. 

No effort 113s hitherto beon made to t>xplain a very remarkable 
feature in the structure of the retina,-the fact that the retinal 
elements are of two dilrerent kinds, wl~ich we dktinguish as rods 
and cones. Rut this struclure becomes quite what one might 
expect, if we suppose that the rods contain the undeveloped 
molecules which give us the sensation of grey ouly, while the 
cones contait~ the color molecules, wliicll cause sensations of grey 
and of color botl~. Tlle distrib.il;ion of the rods and cones cor-
responds exactly wit11 the distribution of ser~sitireness to just per- 
ceptible light and color excitations as determined by the rery care- 
ful experiments of Eugen F ~ c k . ~  

Two other theories of light sensation llave been proposed 
besides the one which I have here outlined, either one of which 
nleets the requirements of a po;sible theory far better than that 
of IXering or or Hrlrnholtz; theq, are those of G ( i l ! e r h n d  
Donders.' The former is a physical theory. That of Donders 
is a chemical theory, and very similar to t t ~ e  one which 1 h ~ r e  
propose. Every chen~ical theorj euppoees a tearing down of 
highly complex n~olecules; DonderJ7s theory supposed, in add~tion,  
that the tearing down in question can talie place in two succes- 
sive stages. But Donders's theory is necessarily a four -c~ lo  r 
tl~eory; and Donders himself, although the experiments of 
KO~ i gabove referred to had not at that time been made, was 
70 strondly convinced of tlie necessity of a three-color theory for 
the explanation of some of the facts of co!or-vision that he sup- 
plemented his four-process theory in  tile retina with a three-
ptoresj theory in the higher c~nt res .  The desirableness, therefore, 
ot devihing a psrtial deco~nposition of molecules of snch a rcature 
that the fundamental color processes assumed can be three in 
n u n i h ~ rinstead of four is apparent. 

But the theory of Donders is open to a still graver ol>jection. 
The molecules assumed by lliin must, in order to be capable of 
four different serni-dissociations, consist of a t  leasteightd~fferent 
a t ~ n sor guoups of atorus. The red green dissociations and the 
yellow-blue dibvociations me may then represent sylnboliually by 
these t w o  diagtams respectively: 

Ijut it will bn obse~ vet1 that t l ~ e  two completed d~esociations end 
by having set flee d i f ~ r e n tco~ubinatims; in the one ca.e 1 is 
co~nbinetl with 2 and in the ether case 1 is combir~ed with 8 etc. 
It, now, the partial di-sociations are so unl~lre as to causesensa- 
tions of yellow and blue (or of red and gleen) it is not probable 
that ccmpleteil d i s soc~a t~on~ in setting free dif l~rentwhich end 
clieu~ical coulbinations rl~oultl produce the same sensation, grey. 
The d~fficulty introduced by Dondera's theory i> therefore (as in 
the case of 1Sering's tli+ory) as great as the difficulty tougl~t  to 
be ret~~oved. It  is the desire to secure the advantages ot a partial 
d ssociation t t re~ry,  w~thout  the disadvantages of the theory of 
D,)nclers, that has led me to devise a partial dissociation of mole-
cules of a d~ffereot kind. The theory will be found more 
explicitly set forth in the nexl number of the Zeitschr~ftf u r  
Pbychologie 

'1 Studien uber L'cht u u d  F a r b e n a m ~ f ildun?. PJllij?,"s Archill, Ild 
XI,IV., 8. 441, 1888. 

3 Die Allalyse der Li~htwellen d l r c h  das  Bug*. DII Bois-Rsymond's Arclrio, 
188'3. 

4 Noch einmal die Biirben-systema. GI.;?,'e's :lrchiu f i ir  Op~hthalri~oZogie, 
Ud.50 ( I ) ,  1884. 


