
produced on the lower end of the esophagus, the car- 
dia and the fundus et corpus ventriculi. R'elatively 
low frequencies and intensities of stimulation cause 
pronounced contraction. Increase in frequency or 
strength beyond that of the excitatory stimulation, on 
the contrary, after producing first an initial contrac- 
tion, leads to relaxation during stimulation and strong 
after-contraction on cessation of stimulation. Repeti-
tion of the inhibitory stimulation during the after- 
contraction causes relaxation, and is followed again 
by contraction. These effects are produced most read- 
ily in the lower end of the esophagus. When this 
part of the gullet has been thrown into contraction by 
excitatory stimulation of the vagus, an increase either 
in frequency or strength of stimulation evokes relaxa- 
tion. Conversely, relaxation gives place to contrac- 
tion, when in a period of inhibitory stimulation either 
frequency or intensity is diminished. 

The fundamental difference in effect produced by 
the two types of stimulation is illustrated further by 
simultaneous stimulation of both vagi. I n  the case 
of the lower end of the esophagus, excitatory stimula- 
tion of one vagus may have little or no effect if re-
peated during the relaxation caused by simultaneous 
inhibitory stimulation of the other vagus. Moreover, 
the strong contraction produced by excitatory stimu- 
lation of one vagus may be reduced practically to 
nothing by simultaneous inhibitory stimulation of the 
opposite vagss. 

The above reactions are independent of the cardio- 
inhibitory action of the vagus. 

The change from contraction to relaxation on in-
crease in frequency or strength of vagal stimulation 
is analogous to the ?TTedensky effect,l and it may be 
explained on similar grounds. It may have impor- 
tant bearing on processes of inhibition 'in general. 
The reaction which occurs when stimulation of rela- 
tively high intensity or frequency is applied to the 
vagxs stands in close relationship to such phenomena 
as reversal of the action of the vagus on the heart,2 
and reflex rebound.8 It is quite typical also of re-
actions characterized by initial increase of activity 
of the effector on stimulation of its nerve, followed 
by decrease of activity during stimulation, and a sec- 
ond increase on cessation of stimulation. Such reac- 
tions are seen under certain conditions in the action 
of the ohorda tympani on the submaxillary gland,4 
the nervus erigens on the bladder,4 and the cervical 

1 Wedensky, hT., Arohiv. f. d. ges. Physiol., 1885, 
XXXVII, p. 69; Archives de  Physhl . ,  1891, XXIII, 
p. 687. 

2 Dale, Laidlaw and Symons, Journ. Physiol., 1910, 
XLI, p. 1. 

Sherrington, C. S., Proc. Roy ,  Soo., 1908, B, L X X X ,  
p. 	53. 

4 Langley, J. N., Journ. Physiol., 1911, XLIII, p. 125. 

sympathetic on the m, dilatator p ~ p i l l a e . ~  It is prob- 
able that the change from an excitatory to an in-
hibitory effect on increase in frequency or strength 
of stimulation of the vagus will throw light; on these 
imperfectly understood phenomena. 

A full account of this investigation will be pub- 
lished in the Americarz Jourlzal of Ph.ysiology. 

H. 0. VEACH 
HARVARD SCHOOLMEDICAL 

THE INDIANA ACADEMY O F  SCIENCI!: 
THE Indiana Academy of Science held its thirty- 

ninth annual meeting at DePauw University, Green- 
castle, Indiana, on December 6 to 8. The following 
program was presented : 

GENERALSESSION 
Brief Business Session. 
Presentation o f  Papers of General Interest. 
Causss of and remedies for t h e  inefficiency of loco-

motive whistles: ARTHURL. POLES. 
T h e  southern U t e  Ind ians  of Pine River Valley,  Colo- 

rado: ALBERTB. REAGAN. 
Variat ions among Indiana counties in the  death ra te :  

8. 8. STISHER. 
A plea against over-standardization in scientific educa- 

t ion:  E. G. AHIN IN. 
Presidential Address: Bacteriology and i t s  practical 

signifioance :CHARLESA. BERRENS. 

SECTIONALMEETINGS 
BOTASY-ZOOLOGY 

Does Al l ium vineale L. produce seeds in Ind4ana.l 
Reoent Indiana weeds; A weed survey of Indiana: 8.A .  
HANSEN. 

Indiana fungi :  J. 11.VAN HOOK. 
Plants  new or rare t o  Ind iana-XII :  CHAS. C. DEAX. 
Culture methods i n  the  production of potyembryony i n  

c e r t a h  ferns (Polypodiaceae) ;Behavior o f  f e r n  pro 
tkal l ia under prolonged oultiwation: D.M. MOTTIER. 

Plant  relations in B r a ~ o s  County, T e x a s :  ELMERGRANT 
CAI~PBELL. 

T h e  trees of Vanderburg County:  A, J. BIGNE:~. 
Some soil and water reactions i n  the  dunes region o f  

Porter County:  M. W. LYON, JR. 
Notes  on  grasses: PAUL WEATHERWAX. 
Indiana plant diseases, 1988: MAXW. CARDNER. 
Ni tra te  studies on  Pzcrdue rotation field nunlber 6 :  1 .  

L. BALDR~IN, R. 0.LIXDSES.W. J. NICHTER, 
Cultural met7zods w i t h  rusts:  E .  B. MAINS. 
Plants  of V h i t e  County-TI:  LOUISF. HEIYLICH. 
Notes  on  the  l i fe  history of t h e  snapdragon rust ,  Puc-

cinia dntirrhini: 	E .  B. MAINS. 
A n  ecological view of wet  waste land: BLASCHEMC-

AVOS. 
Preliminary notes o n  oompmative growth i n  grazed and 


ungrased woodlots at  Purdue:  BCRR N. PRENTICE. 


5 Dale, Laidlaw and Sgmons, Journ.  Physiol., 1910, 

XLI, p. 16. 
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Geology of t h e  coal measures of Indiana: W. N .  
LOGAN. 

A geologic and physiographic s tudy of the region. i n  
t h e  vicinity of Raccoon Creek ancl the  W a b a s h  Bizler, lo- 
cated principally in Parke Cownty, Indiana: GLENNG. 
BARTLE. 

Soil survey i n  Indiana: T .  M. BUSRNELL. 
A 	groundwater experiment a t  S o z ~ t h  Bend,  Indiana: 

W. M. TUCKER. 

A 	aew stat ion for Tipularia discolor ( P u r s h )  X u t t :  
RAY C. FREISNER. 

T h e  relations of vegetation t o  bird l i f e  in Texas:  
HARRYC. OBERHOLSER. 

A note on  t h e  functions of t h e  forceps of earwigs: W.  
P. MORGAN. 

A seven somite humaa embryo: F.PAYNE. 
A s tudy  of the  breeding habits of t h e  Bluegill,  Lepomis 

pollidus Ni tch i l l :  LOWELLT H E L ~ E L LCOGGESHALL. 
T h e  relation of size t o  age in some common freshwate? 

fishes: HOMERR. BOLEN. 
T h e  d&urnal oxygen pzhlse in Eagle ( W i n o n a )  Lake;  

An analysis of t h e  contribzbtion of Eyalel la t o  t h e  ecow 
olny of a lake; T h e  ntorphometry of Eagle ( W i n o n a )  
Lake:  WILL SCOTT. 

N e w  intra-state records of Indiana mammals:  hf. W. 
LPON,JR. 

W h a t  i s  the  Indiana state  normal school doing t o  pro- 
mote public health? R. A. GANTZ. 

Re-vegetation; Hidszcmmer growth; Studies on  pollen 
-IT; Protoplasmic s treaming: I?. M. ANDREW#. 

A Rayleigh dislc of new desigqt and increased pitch 
range; A proposed phonometer based o n  a new principle; 
T h e  inadequacy of resonance theories applied t o  horns; 

T h e  Fall Creek-Bell Greek Valley,  Indiana; T h e  present 
s tatus o f  geography: FREDJ .  BREEZE. 

GENERALMEETING 
(Open to the public) 

Concert by DePauw University School of music; 
Orchestra and University Choir; Courtesy o f  Dean R. G. 
IvkCutchan, Conductor. 

Illustrated Lecture on the General Subject of Colloids: 
ATARTIN R.FISCHER. 

Bcience h t  t h e  government service: HARVEYW. WILES. 

At  the general meeting to which the public was in- 
vited on the evening of December 7, Dr. W. MiI. 
Blanchard, the chairman of the program committee, 
introduced a rather unusual but very popular depar- 
ture from the regular procedure a t  such meetings in  
having the DePauw orchestra and choir on the pro- 
gram. 

Dr. Wiley's talk was a strong plea for  the continu- 
ation of the Chemical Warfare Service, the aban- 
donment of which is a t  this time threatened as  an 
economic and humanitarian measure. The fallacy of 
this attitude, under present-day world conditions, was 
shown. 

Dr. Fischer7s talk was a clear, concise, non-technical 
presentation of the general principles of colloid 
chemistry and their application to applied chemistry 
and to plant and animal physiology. Such presenta- 
tions of highly technical subjects is all too often over- 
looked by scientific men and can not be too strongly 
recommended. 

The officers of this meeting vere :  

C. A. Behrens, Purdue University, president; F,Payne, 
Indiana University, vice-president; Flora Anderson, In-  
diana University, secretary; W. Rf. Blanchard, DePauw 
University, treasurer; J. J. Davis, Purdue University, 
editor. 

The following officers f o r  the year 1924 were 
elected: 

Further experiments on  spoke and disk wheels: ARTHUR 
L. FOLEY. 

W h y  t h e  logarithm i n  logarithmic deorement: R. R. 
RAXSEY. 

T h e  silent electric discl~arge and i t s  effects 0.n gases: 
R. H. GEORGEand K. A. OPLINGER. 

T h e  electrometric t i trat ion of boric acid in the  presence 
o f  polyphenols and of organic acids: &I. G. MELLOXand 
V. X. hIonn~s. 

Calczblating t h e  results of a volu?netric analysis: hI. G. 
MELLON. 

T h e  corrosion of lead cable sheath b y  Indinma soils; 
Some calcz~latio~zs of t h e  compositioa of liquid water:  
F.  	0. ANDEREGG. 

T h e  influeizce of certain factors on f h e  hydrogen ion 
concentration of m i l k :  	ELI DUNCOMBE. 

Some farm chemistry I have m e t :  R. H.  CARR. 
Electron~etric  t i trat ion of t h e  vegetable alkaloids: E .  

G. MAHIN and G. B. WILSOX. 
Tes t s  of new alloys for permanent magnets:  C. M. 

SLIITH. 
O.ra tlze c.erification of Lommel 's  theory of diffraction: 

ASON ON E. HUFFERD. 
Familiarizing chemistry students w i t h  the  gram-mo7ecu- 

lar c.olu?ne of gases: W. M .  BLANCHARD. 

GEOLOGY-GEOGRAPHY 

T h e  Lost River vegion and a g d d e  t o  i t s  s tudy;  T h e  
deepening and w i d e n k ~ g  of valleys: CLYDE A, ~IALOTT.C. C. Deam, Conservation Department, president; C. 

Notes on  a few Cretaceous species of Wes tern  America, 
ntost of them new t o  science; Indian frri~ernls; Whaling 
of the  Olympic Peninsula of TI.'cisllington; A T e s t  Coast 
Ind ian  honeymoon: ALBERTB. REAGAN. 

Data  on  t h e  use of Indiana dune sand for track eleva- 
t.lon i n  Chicago: 8. 8. VISHER. 

M. Smitli7 Purdue University, vice-president; Flora An- 
derson, Indiana University, secretary; W. M. Blanchard, 
DePauw University, treasurer; J. J. Davis, Purdue Uni- 
versity, editor. 

HARRYF.DIETZ, 
Press  S e c r e t a r y  


