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T h e  i d e n t i f i c a t i o n  of t h e  p laces  i n  t h e  b r a i n  w h e r e  
f u n c t i o n a l  i n t e r a c t i o n  b e t w e e n  t h e  ears  t a k e s  p lace  
c o n s t i t u t e s  one  of t h e  m a j o r  p r o b l e m s  of a cous t i c  
neu ro logy ,  T h e  k n o w n  a n a t o m i c a l  p r o j e c t i o n  of t h e  t w o  
ears  t h r o u g h  t h e  n e r v o u s  s y s t e m  af fords  m a n y  poss ib i l i -  
t i es  for  i n t e r a c t i o n  b e t w e e n  t h e m  t o  occur .  E a c h  ear ,  as  
is well  k n o w n ,  evokes  e l ec t r i ca l  a c t i v i t y  as  e a r l y  in  t h e  
p a t h w a y  as t h e  t r a p e z o i d  b o d y  a n d  l a t e r a l  l e m n i s c u s  ~, 
a n d  t h e  p r e s u m p t i o n  t h a t  i n t e r a c t i o n s  b e t w e e n  t h e m  
he re  a n d  e l sewhere  are  of  i m p o r t a n c e  for  b i n a u r a l  (as 
o p p o s e d  to  m o n a u r a l )  p h e n o m e n a  is u s u a l l y  conceded .  

T h e  p u r p o s e  of t h i s  c o m m u n i c a t i o n  is t o  d e m o n s t r a t e  
t h a t  one  of t h e  p laces  w h e r e  i n t e r a c t i o n s  o c c u r  m a y  b e  
t h e  coch l ea  itself.  T h e  a r g u m e n t  r e s t s  u p o n  t h e  o b s e r v a t i o n  
t h a t  t h e  ea r l i es t  n e u r a l  e v e n t  r e c o r d a b l e  in  t h e  a u d i t o r y  
p a t h v / a y  can  be  m o d i f i e d  b y  a s t i m u l u s  app l i ed  to  t h e  
c o n t r a l a t e r a l  ear .  I t  is s u p p o r t e d  b y  t h e  f ac t  t h a t  a n  
e l ec t r i ca l  e v e n t ,  m o s t  l ike ly  t h e  r e s u l t  of n e u r a l  processes ,  
c a n  b e  r e c o r d e d  a t  t h e  c o c h l e a  w h e n  a s t i m u l u s  is 
d e l i v e r e d  to  t h e  c o n t r a l a t e r a l  ear .  T h e  e v i d e n c e  to  b e  
p r e s e n t e d  is t h u s  c o n s i s t e n t  w i t h  t h e  c o n c e p t  t h a t  e a c h  
coch l ea  p r o j e c t s  to  i t s  m a t e  o n  t h e  o p p o s i t e  side,  a n d  
t h a t  a c0ch leo -coch lea r  p a t h w a y  does  i n d e e d  exis t .  

Alaterials and methods 
O b s e r v a t i o n s  were  m a d e  on  s ix  ca t s  in  t h i s  s t u d y .  

T h e y  were  a n e s t h e t i z e d  w i t h  d i a l - u r e t h a n e  (0;7 em3/kg) .  

T h e  s t i m u l i  e m p l o y e d  were  s q u a r e  pu l ses  0.1 msac  in  
d u r a t i o n ,  t r a n s d u c e d  b y  P e r m o f l u x  ( P D R - 1 0 )  e a r p h o n e s  
a n d  d e l i v e r e d  a t  a r a t e  of  I pe r  s econd ,  A n  e a r p h o n e  w a s  
c o n n e c t e d  t o  e a c h  ea r  b y  p l a s t i c  t u b i n g  6 e r a , l o n g  
i n s e r t e d  i n t o  t h e  e x t e r n a l  m e a t u s  a n d  t i e d  secure ly  in  
place.  A n  a t t e m p t  was m a d e  to  h a v e  t h e  s o u n d  s y s t e m s  
de l ive r  s y m m e t r i c a l  s t i m u l i  to  t h e  t w o  ears .  

F o r  r ecord ing ,  a g r i d - t o - g r o u n d  a m p l i f i e r  was  used.  
T h e  coch l ea r  e l ec t rode  c o n s i s t e d  of a p l a t i n u m  or  s i lve r  
wi re  in  c o n t a c t  w i t h  t h e  r o u n d  w i n d o w  or  i t s  n iche .  T h e  
g r o u n d  l ead  was  u n i f o r m l y  t h e  h e a d  h o l d e r  s ecu r ing  t h e  
an ima l .  T h e  p o t e n t i a l s  o b t a i n e d  were  r e c o r d e d  p h o t o -  
g r a p h i c a l l y  f rom t h e  t u b e  face of a DuNfon t  247 oscil-  
loscope  in  t h e  u sua l  m a n n e r .  

Results  

Fig. 1A shows  t h e  r e s p o n s e  to  a c l ick  as i t  was  re -  
co rded  a t  t h e  r o u n d  w i n d o w  of t h e  cochlea .  T h e  s t i m u l u s  

1 This research was carried out at the Psycho-Acoustic Labora- 
tory, Harvard UnivcrsiW, under contract with the Office of Naval 
Research, iLS. Navy (Contract N5ori-76, Project NRI42-'201, 
Report PNR-97). Reproduction for any purpose of the.U.S. Govern- 
ment is permitted. 
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a r t i f a c t  (s) m a r k s  t h e  d e l i v e r y  of t h e  e l ec t r i ca l  pu lse  to  
a n  e a r p h o n e .  S o m e  0.3 msec  l a t e r - - a n  i n t e r v a l  a c c o u n t e d  
for  l a rge Iy  b y  s o u n d  c o n d u c t i o n  t o  t h e  e a r d r u m - - a  
de f l ec t ion  (M) m o s t  p r o b a b l y  r e f l ec t i ng  t h e  a c t i v i t y  of 
t h e  h a i r  cells (mic rophon ic )  beg ins .  T h e r e  t h e n  occurs  a 
la rge  n e g a t i v e  de f l ec t i on  ( N 1 ) d e s c r i b e d  b y  D~RBY- 
SHIRE a n d  DAvi s  1 as  n e u r a l  in  or ig in ,  a n  i n t e r p r e t a t i o n  
t h a t  h a s  n o t  b e e n  se r ious ly  q u e s t i o n e d  s ince t h a t  t i m e .  
I t  i s  a v e r y  e a r l y  e v e n t  in  t h a t  a b o u t  I msec  s e p a r a t e s  
i t s  p e a k  f r o m  t h e  p e a k  of t h e  i n i t i a l  m i c r o p h o n i c  
def lec t ion .  T h i s  l a t e n c y  c a n  be  i n c r e a s e d  b y  coo l ing  t h e  
an imal ,  a n d  t h e  de f l ec t i on  c a n  be  a b o l i s h e d  b y  a suff i-  
c i e n t l y  l a rge  r e d u c t i o n  of t e m p e r a t u r e  2. I t s  m a g n i t u d e  
is c u t  d o w n  in  t h e  p r e s e n c e  of m a s k i n g  no ises  (DERBY- 
SHIRE a n d  DAvis ,  op. cir.) a n d  a f t e r  e x p o s u r e  t o  l oud  
s o u n d s  ~. I t s  e l ec t r i ca l  p o l a r i t y  is n o t  c h a n g e d  (as is t h a t  
of  t h e  m i c r o p h o n i c )  w h e n  t h e  d i r e c t i o n  of  t h e  in i t i a l  
m o t i o n  of t h e  e a r p h o n e  d i a p h r a g m  is r eve r sed .  I t  is t h e  
c o m p o n e n t  of t h e  r o u n d - w i n d o w  r e s p o n s e  m o s t  sensitive 
t o  a n o x e m i a  ( u n p u b l i s h e d  d a t a  f r o m  t h i s  l a b o r a t o r y ) ,  
a n d  i t  is t h e  f i r s t  t o  d i s a p p e a r  w h e n  t h e  a n i m a l  dies.  
These  i t e m s  of e v i d e n c e  p o i n t  to  t h e  d e f l e c t i o n  l abe l ed  
N 1 in  Fig. 1A as r e l a t e d  to  t h e  f i r s t  n e u r a l  e v e n t  i n  t h e  
acous t i c  p a t h w a y .  

The  prec ise  a n a t o m i c a l  o r ig in  of t h e  p o t e n t i a l  N 1 is as 
y e t  u n s e t t l e d .  I t  h a s  b e e n  a s c r i b e d  t o  a c t i o n  p o t e n t i a l s  
in  t h e  d e n d r i t i c  p rocesses  oI t h e  a u d i t o r y  n e r v e  (DERBY- 
SHIRE a n d  DAVIS, op. cir.), a n d  m o r e  r e c e n t l y  to  t h e  ccceI1 
bod ies  of t h e  sp i ra l  g a n g l i o n  w i t h i n  t h e  modiolus~,L Re-  
gard less  of i t s  e x a c t  source ,  t h e  de f l ec t ion  N t  is g e n e r a l l y  
a s s u m e d  t o  i n d i c a t e  a s y n c h r o n i z e d  d i s c h a r g e  of  t h e  
p r i m a r y  a f f e r e n t  n e u r o n s .  

T h e  e x p e r i m e n t  s u m m a r i z e d  in  Fig.  i i l l u s t r a t e s  the 
ef fec t  of a p r i o r  c l i ck  d e l i v e r e d  to  t h e  oppos i t e  e a r  u p o n  
t h e  e l ec t r i ca l  e v e n t s  a r o u s e d  b y  a c l i ck  to the ea r  on  
w h i c h  t h e  e l ec t rode  is loca ted .  To  s imp l i fy  t h e  d e s c r i p t i o n  
of t h e  e x p e r i m e n t ,  t h e  ea r  on  w h i c h  t h e  e l ec t rode  lies 
will h e r e a f t e r  b e  r e f e r r e d  to  as  t h e  ipsilateral ear ,  a n d  
i ts  m a t e  on  t h e  o t h e r  s ide  ~11  be  t e r m e d  t h e  contralateral 
ear. 

I n  t h e  e x p e r i m e n t  s u m m a r i z e d  in Fig.  1, we f ind  t h e  
r e sponse  e v o k e d  b y  a n  i p s i l a t e r a l  c l ick  in  t h e  n o r m a l  
a n i m M  (Fig. 1A)  to  he  a p p r e c i a b l y  m o d i f i e d  b y  a c l ick 
de l i ve r ed  1-25 msec  ea r l i e r  t o  t h e  c o n t r a t a t e r a l  ea r  
(Fig.1/3) .  T h e  m a i n  d i f f e rence  b e t w e e n  r eco rds  A a n d  B 
is in  t i le r e m a r k a b l e  r e d u c t i o n  of N 1. R e c o r d  C i l l u s t r a t e s  
t h a t  t h e  c o n t r a l a t e r a l  ear ,  w h e n  s t i m u l a t e d  a lone ,  m a y  
p r o d u c e  a p o t e n t i a l  r e c o r d a b l e  across  t h e  head ,  a t  the 
i p s i l a t e r a l  cochlea .  

T h e  r eco rds  in  t h e  r i g h t - h a n d  c o l u m n  of Fig.  1 were  
t a k e n  a f t e r  t h e  c o n t r a l a t e r a l  c o c h l e a  w a s  d e s t r o y e d  b y  
i n s e r t i n g  a p r o b e  t h r o u g h  i ts  r o u n d  w indow,  c r a c k i n g  
t h e  coch l ea  open ,  a n d  i n j e c t i n g  f o r m a l i n  i n t o  t h e  coch lea r  
w o u n d .  O the rwise ,  c o n d i t i o n s  of s t i m u l a t i n g  a n d  re- 
c o r d i n g  were  u n c h a n g e d .  Fig. 1 D  shows  t h a t  t h i s  

1 A.J.DE~tBYSmRE and H.DAvIs, Amer. J. Physiol. 118, 476 
(1935). 

2 L. I{AltANA, W.A. RosENBLITIf, and R.GALAMBOS, Amer. J. 
Physiol. (in press). 
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(195o). 

H.Dhvls, B.E. GERNAND% and J.S-R1Esco-MAcCL1mF-, J. 
Neurophysiol. 13 i 73 (1950). 
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o p e r a t i o n  h a d  l i t t l e  e f f e c t  u p o n  t h e  r e s p o n s e  t o  a c l i c k  
d e l i v e r e d  t o  t h e  i n t a c t  i p s i l a t e r a l  e a r .  R e c o r d  E d e -  
m o n s t r a t e s  t h a t  t h e  c o n t r a l a t e r a l  c l i c k  n o  l o n g e r  
d e p r e s s e d  N~, a n d  r e c o r d  17 s h o w s  t h a t  a p o t e n t i a l  w a s  
n o  l o n g e r  e v o k e d  b y  t h e  c o n t r a l a t e r a l  c l i c k  a l o n e .  

Normal 

Contralateral 
Cochlea 

Destroyed 

D . ) .  i ¸ " , , " , " . 

a n i m a l s .  I t  m a y  a l so  be  a b o l i s h e d ,  a n d  t h i s  t i m e  re -  
v e r s i b l y ,  s i m p l y  b y  c o o l i n g  t h e  c o n t r a t a t e r a l  e a r .  (To  
coo l  t h e  c o c h l e a ,  e t h y l  c h l o r i d e  w a s  s p r a y e d  i n t o  i t s  
b u l l a .  A t h e r m i s t o r  ~ l o c a t e d  t h e r e  s h o w e d  in  t h e  e x p e r i -  
m e n t  o f  F i g .  2 a t e m p e r a t u r e  o f  35 ° C b e f o r e  c o o l i n g ,  11 
t o  12 ° C a t  t h e  m i n i m u m  p o i n t ,  a n d  35 ° C a g a i n  5 
m i n u t e s  a f t e r  c o o l i n g  b e g a n . )  

T h e  e f f e c t s  o f  l oca l  c o o I i n g  o f  t h e  c o c h l e a  a r e  s h o w n  
in  F ig .  2. T h e  e l e c t r i c a l  r e s p o n s e  o f  t h e  c o o l e d  e n d  o r g a n  
t o  a c l i c k  s h o w s  N 1 r e d u c e d . ( F i g ,  2 B ) ;  i n  o t h e r  w o r d s ,  
c o o l i n g  h a s  p r e v e n t e d  t h e  a r o u s a l  o f  a u d i t o r y  n e r v e  
d i s c h a r g e s  o n  t h e  c o o l e d  s ide .  A p p r o x i m a t e l y  c o i n c i d e n t  
w i t h  t h e  r e d u c t i o n  o f  N~, t h e  c o n t r a l a t e r a l  p o t e n t i a l  a l s o  
is  r e d u c e d  (Fig .  2 E ) .  B o t h  p o t e n t i a l s  r e t u r n  w h e n  t h e  
c o c h l e a r  t e m p e r a t u r e  is r e s t o r e d  t o  n o r m a l  (F igs .  2 C a n d  
aw), a n d  t h e y  d o  so,  t o  a f i r s t  a p p r o x i m a t i o n ,  a l o n g  t h e  
s a m e  t i m e  c o u r s e .  S i n c e  t h e  o n l y  i m p o r t a n t  e f f e c t  o f  
c o o l i n g  t h e  c o n t r a l a t e r a l  c o c h l e a  is  t o p r e v e n t  n e u r a l  
d i s c h a r g e s  f r o m  o r i g i n a t i n g  w i t h i n  i t ,  t h e  c o n c l u s i o n  
t h a t  t h e  v o l t a g e  r e c o r d a b l e  i n  t h e  o p p o s i t e  e a r  i s  a n e u r a l  

Round IVi,~dow 
Left Right  

O 

O 

P-74, R.R.W. 

Fig. 1. - Physiological evidence for a cochleo-cochlear pathway. 
Electrode on r ight  round window throughout.  In A the electrical 
response to an ipsilateral click is reproduced. A st imulus artifact (s) 
indicates the delivery of the electrical pulse to the earphone. The 
microphoni c event  (M) is succeeded by the first neural event in the 
acoustic pathway (Nx). In.B a click delivered 1.25 msee earlier to the 
opposite ear (its artifact is at the left of the trace) is seen to reduce 
the magnitude of N v In  C the click to the eontralateral (left) ear 
gives rise to an  electrical event at  the electrode. This is the eontra- 
lateral potential defined in the text.  After the contralateral cochlea 
was destroyed, the st imulus conditions of A, B, and C, respectively, 
were repeated in D, E, ,and F. The response to an ipsilateral dick re- 
mained unchanged (D). However, a contralateral click no longer 
caused a reduction of N x (E), and the contralateral potential no 
longer appeared (F), The noise level of the recording system is shown 
in G. The approximate intensities of the clicks used were: ipsilateral, 
40 db above its threshold; contralateraI, 60 db above its threshold. 

The two ears had approximately equal thresholds. 

T h i s  e x p e r i m e n t  o b v i o u s l y  s u g g e s t s  t h a t  n e u r a l  
e v e n t s  a r o u s e d  b y  a c o n t r a l a t e r a l  c l i ck ,  a n d  t h e s e  a l o n e ,  
a r e  r e s p o n s i b l e  f o r  b o t h  t h e  d e p r e s s i o n  o f  N 1 in  t h e  
o p p o s i t e  e a r  a n d  t h e  s m a l l  p o t e n t i a l  r e c o r d a b l e  t h e r e .  
W e  h a v e  e x a m i n e d  t h i s  s m a l l  p o t e n t i a l  ( h e r e a f t e r  c a l l e d  
contralateral potential) i n  a n  a t t e m p t  t o  d e f i n e  i t s  
o r i g i n s  m o r e  a d e q u a t e l y .  

T h e  c o n t r a l a t e r a l  p o t e n t i a l  d i s a p p e a r s ,  a s  w e  h a v e  
s e e n  (F ig .  1 C a n d / ~ ) ,  w h e n  t h e  c o n t r a t a t e r a l  c o c h l e a  is  
d e s t r o y e d .  T h i s  h a s  b e e n  d e m o n s t r a t e d  in  a n u m b e r  o f  

' .' • ."msec.~. 

O ~ ; ~ ,  2,:3 ~'4.~, ~.,..~....~.,,.~.~,a;£ 

Temperature o/le# bulla P-77 

Fig. 2, - The effects of temperature upon N t and the eontralateral 
potential, Clicks delivered to the left ear throughout.  The various 
deflections in A can be identified by consulting Fig. 1A. The eontra- 
lateral potential  shown in D is the event  recorded at the  r ight  round 
window when the left car is s t imulated (compare with Fig. 1C where 
its configuration is different). When ethyl  chloride was sprayed into 
the left bulla to cool the left cochlea, the neural event evoked by the 
click was sharply reduced (B) and so was the eontralateral potential 
(E). Rewarming of the left cochlea resulted in a return of N 1 (C) and 
of the eontralateral potential (F). The voltage gain in recording 
from the r ight  round window was ten times greater than  tha t  for the  
left round window• The noise level for the right round window records 
is shown in G. The arrows in A and D indicate the points from which 
an estimate of the latencies of the ipsilateral (A) and eontralateral 
(D) potentials can be made. 

1 J.A.BECKER, C.B. GREE~, and G.L. Pr:ARso~, Electrical 
Engineering 6.~, 711 (19.t6). 
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event  appears inescapable. A comparison of the latencies 
of ipsilaterat and contralateral  potentials yields a figure 
of the order of I msec for the min imum neural conduction 
t ime from one cochlea to the other  (e. g. Figs. 2A and D). 

The neural s tructures tha t  generate the contralateraI 
potent ia l  cannot  as ye t  be specified. A peripheral  
location is indicated in order to explain the interact ion 
at  the level of the first neural event  (Fig. 1 B) ; it would 
appear necessary to project  the neural pa thway  from the 
opposite cochlea into the region of the cell bodies of 
Corti 's ganglion or perhaps into the organ of Corti itself. 

A few further  facts about  these phenomena may  be 
mentioned here. In some experiments the depression of 
N x by a prior contralateral  click is small enough to be 
easily missed unless it is specifically looked for; the 
depression pictured in Fig. 1 B is the best example thus 
far observed. The contralateral  potential ,  similarly, 
shows considerably var iabi l i ty  from animal to animal 
(compare Figs. 1 C and 2D);  but  i t  was invar iably 
identified when searched for. To abolish the contralateral  
potential ,  the  contralateral  cochlea must  indeed be 
destroyed. Prel iminary studies, finally, have shown tha t  
the prior contralateral  click may  have an effect upon the 
ipsilateral Nx potent ial  for several milliseconds. 

While many points still remain to be settled, these 
experiments,  taken together,  provide a considerable 
weight of evidence for the following conclusionsX: 

(1) Each cochlea is connected by a neural pa thway to 
its mate.  

(2) This cochleo-cochlear pa thway  delivers impulses 
across the medulla and into the opposite cochlea in a 
t ime of the order of 1 msec. 

(3) The cochleo-cochlear pa thway  enables the neural 
events aroused in one ear to in teract  with, and to modiiy,  
the eighth nerve discharge aroused by an acoustic 
st imulus applied to the opposite ear. This s ta tement  
rests, of course, upon the assumption discussed earlier 
tha t  N x reflects the ac t iv i ty  a t  the first neuron in the 
audi tory pathway.  

Stimulus and recording conditions, while different for 
the experiments  of Figs. 1 and 2, were unchanged within 
a given experiment.  

The results and the exper imental  controls allow us, 
therefore, to reject  three a l ternat ive  explanations of the  
observed phenomena:  

(1) The contralateral  potent ia l  cannot  be due to 
acoustic " leakage"  of the contralateral  stimulus around 
the head to the ipsilateral ear. If  such cross-hearing were 
the explanation,  there  would still have been responses 
niter the contralateral  ear had been cooled or destroyed 
(Figs. 2 E and 1F). Fur thermore ,  in each experiment  the 
threshold for cross-hearing was found to  be substant ial ly 
above the in tensi ty  tha t  was used for the effective 
contralateral  click. 

(2) The contralateral  potent ia l  can hardly be due to 
electrical spread of a potent ia l  generated on the other 

1 Noteaddedinproof. Conclusions one and two may be attenuated 
by certain recent observations. Preliminary experiments indicate 
that the contralateral potential may still be recorded after trans- 
section of the ipsilateral auditory nerve. It is, however, abolished 
when the contralateral auditory nerve is cut. We await histological 
confirmation of the completeness of our nerve sections. 

side of the head. Such spread would be essentially 
instantaneous;  however, the contralaterat  potent ia l  
occurs after ac t iv i ty  has almost  ceased in the  ear to 
which the stimulus was delivered (compare Figs. 2A 
and 2D). 

(3) Finally,  simple algebraic summat ion of the 
potentials shown in Figs. 1 A and C, does not  explain the 
depression of N 1 shown in Fig. l B .  

The anatomical  possibilities for a cochleo-eochlear 
pa thway  require brief mention. So far as is known, the 
efferents necessary to support  the concept of a cochleo- 
cochlear pa thway  are not  described as such by ana- 
tomists. Neurons passing to the cochlea have, however, 
been reported to exist, and recently the details of an 
efferent t rac t  passing from the (contralateral) superior 
olive to the cochlea via the bundle of Oort  have been 
admirably  elucidated by 1RASSIUSSENL These efferents 
take up a position within the cod/ lea  identical  with tha t  
of the internal  spiral fibers (hitherto considered afferent 
in function), and some or perhaps all of them pass out 
to  the region of the hair  cells. 

Whether  this olivo-cochteXr t rac t  of IRASMUSSEN is 
part  of the cochleo-coehlear pa thway  required by the 
physiological evidence is, of course, nei ther  supported 
nor denied by any of the information at hand. I t  is 
mentioned here merely to i l lustrate tha t  a neural con- 
nection between the ears is by no means to be ruled out 
on anatomical  grounds. The actual  pa thway  involved, it 
should be pointed out, will meet  the requirement  of a 
minimum neural conduction t ime of the order of 1 msec. 

Zusarnmen/assung 

1. VVird eine Elektrode an das runde Fenster  der 
Katzenschnecke gelegt und wird ein Knack entweder 
dem rechten oder dem linken Ohre zugeleitet, so werden 
in jedem Falle registrierbare elektrische Potent iale  her- 
vorgerufen. Ein Knack, der dem in Bezug auf die 
Registrierelektrode ipsilateralen Ohr zugeleitet wird, 
gibt den bekannten Komplex yon Mikrophon- und 
Nervenpotent ialen.  Kontrala terale  Knacke verursachen 
Potentiale,  die zeitlich etwas nachhinken und auch 
kleiner sind. 

2, Das durch kontralaterale  Knacke hervorgerufene 
Potent ia l  verschwindet dauernd, wenn die kontralaterale 
Schnecke zerst6rt ist. Es 15,Bt sich durch voriiber- 
gehende Abkiihlung der kontralateralen Schnecke re- 
versibel herabsetzen. Diese Mal3nahme reduziert  auch 
die Ent ladungen im kontralateralen achten Kerr .  Aus 
diesen and verwandten Beobachtungen l~Ll3t sich folgern, 
dab zwischen dem einen und dem andern Ohr eine 
Nervenverbindung besteht  (cochleo-cochleare Bahn). 

3. Eine Funkt ion  der cochleo-cochlearen ]3ahn wird 
er6rtert.  Ein  vorausgegangener Knack, der dem kontra- 
lateralen Ohr appliziert  wird, setzt  die yon einem 
ipsilateralen Knack zu erwartenden nerv6sen Vorg~nge 
herab, 

4. Die in ]3etracht kommenden Zeitverh/iltnisse 
machen eine minimale cochleo-cochleare l~berleitungs- 
zeit yon der Gr6Benordnung yon 1 msek. wahrscheinlich. 

1 G.L. RASMUSSEN, J. Comp. Neurol. 8g, 141 (1946); Anat. Roe. 
106, 69 (1950). 


