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INTRODUCTIONWinking is  caused by the co n tractio n  o f  muscle f ib e r s  which run tra n sv e rse ly  across the e y e lid s  in  a curved co u rse. The muscles are attached firm ly  at the outer end inner corners of the e y es. The shortening o f the muscles s tra ig h te n s  th e ir  arched course and so b rin gs the two edges o f e y e -lid s  in to  contact w ith each o th e r.The eye-wink: operates as an in tra -o rg a n ic  a c t , (by in tr a -  organic I mean stim ulated from w ith in , or seem ingly so) as a c ra n ia l r e f le x , and as a volun tary rein fo rced  response. Thus we can study and compare these various " le v e ls "  o f  a c t iv i t y  in  a s in g le  mechanism, fo r  they a l l  have in  common a s in g le  f in a l  pathway.T elford  (1931) s ta te s  th a t; "problems, as the e f fe c t  o f emotions, mental a c t i v i t y ,  ?nd "a tte n tio n "  on the autonomic processes can e a s i ly  be studied by means o f  the changes in  the rates o f winking accompanying these various a c t i v i t i e s .  A ll  o f the t r a d it io n a l  problems on the r e f le x  le v e l ,  such aB summation o f s t im u li , t i e  r e la tio n s  o f r e f le x e s , re fra cto ry  and h yp erexcitab le  periods as w ell as in h ib it io n  and n egative adaptation can e a s ily  be ca rrie d  on. These to p ic s  lead into the problems o f le a r n in g . The wink r e f le x  is  r e a d ily  conditio n e d . Consequently i t  o ffe r s  op portun ities fo r  in v e s tig a tio n  o f problems concerning conditioned r e f le x e s , as w ell as the n egative aspects o f the le a n in g  p ro cess, such as the e lim in -
1
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at^ on of resp o n ses due to  n e g a t iv e  a d a p ta t io n , e x p e rim e n ta l ext i n c t i o n ,  and th e  v o lu n ta r y  in h i b i t i o n  o f  th e  r e f le x ?On th e  h ig h e s t  l e v e l ,  t h e  eye-w ink o p e ra te s  as a p o s it iv e  v o lu n ta r y  r e s p o n s e . Rate o f  w inking as w e ll as f a t ig u e  problem s can be in v e s t ig a t e d . The eye-w ink shows a l l  d e g re e s o f  c o n tr o l from  th e  in t r a - o r g a n ic  and r e f l e x  t o  th e  p u r e ly  v o lu n t a r y , end in v e s t ig a t io n s  o f  th e  r e la t io n s h ip s  e x i s t i n g  betw een th e  v a r io u s  " l e v e l s " ,  t h e i r  m utual r e la t io n s h ip s  and th e  f a c t o r s  in f lu e n c in g  each in  a s i n g l e  mechanism can e a s i l y  be made.
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3TATE11RUT OF PROBLEM

The eye-v. ink has "been used a g r e a t  d e a l in  th e  stu d y  o f  such p r o c e s s e s  as th e r e f l e x ,  th e  r e f r a c t o r y  p h a se , n e g a tiv e  a d a p ta t io n , and as "before m entioned, in v e s t ig a t io n  o f such problem s as th e  e f f e c t  o f  e m o tio n s, m ental a c t i v i t y ,  and " a t t e n t io n "  on th e  autonom ic p r o c e s s e s . S in c e  th e  eye-w ink has come to  h o ld  such a prom inent p la c e  as a means f o r  th e  in v e s t ig a t io n  o f  th e s e  p r o c e s s e s , and s in c e  th e eye-w ink mechanism i s  by no means c o n s ta n t in  i t s  b e h a v io r , i t  has been found d e s ir a b le  t o  make a s y s te m a tic  e x p lo r a t io n  o f  th e  eye-w ink under th r e e  d i f f e r e n t  l e v e l s ,  ( I n t r a - O r g a n ic , R e f le x , and Y o ltm t& ry ) . In  t h i s  s tu d y  th e  purpose i s  to  d is c o v e r  th e  ty p e s  o f  c o n tr o ls  (se n so ry  and a s s o c ia t iv e )  and f a c t o r s  in f lu e n c in g  th e  o p e r a tio n  o f  the eye-w ink resp on ses on each l e v e l .
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W I M  AS IKTRA-ORGANIC RESPONSE"The main c o n tr o l o f th e  e y e -b lin k s  seems to  be i n t r a -  o r g a n ic " .  (ponder and Kennedy, 1 9 £ 7 ). In  t h is  and i n  o th er r e s p e c ts  th e s e  a c t i v i t i e s  resem ble b r e a t h in g ."W hile r e f l e x  mechanisms d o u b tle s s  p la y  a m inor r o le  , l e s s  indeed th an  was fo rm e rly  supp osed, i t  is  ob vious t h a t ,  u nd er d i f f e r e n t  s o r ts  o f  s t i m u l i ,  th ey may m odify c o n s id e r a b ly  th e  r e g u l a r i t y  and r a t e  o f  b l in k i n g . B lin k in g  r a te  and r e g u la r i t y  a re  a l s o ,  as ponder and Kennedy have shown, fu n c t io n s  o f  em o tio n al c o n d it io n s " . ( P e te rse n  and A l l i s o n ,  1931 A p r i l  J r .  o f  hep. p s y . p . 1 4 4 ). In  t h i s  same a r t i c l e  on the c o n tr o ls  o f  the eye-w in k mechanism P e te rs e n  and A l l i s o n  r e p o rted  th e  fo l lo w in g ;  " I t  I s  seen t h a t  th e  mean in t e r b l in k  p e rio d  w h ile  th e  s u b je c t s  are  re a d in g  i s  1 3 .9 4  s e e . and th a t  when th e y  a re  c a n c e l l in g  l e t t e r s  i t  i s  2 6 .3 8  s e c .  D u rin g  d is t a n t  f i x a t i o n  t h i s  mean i s  21.06 s e c . ,  w h ile  w ith  n ear f i x a t i o n  i t  i s  o n ly  1 3 .1 8  s e c .  These d a ta  show v e ry  c l e a r l y  th a t  th e  b l in k in g  r a t e  i s  in flu e n c e d  by d i f f e r e n t  k in d s o f m ental a c t i v i t y  in  th e  s u b je c t s  and p ro b a b ly  a ls o  by d i f f e r ent d e g re e s o f  s t r a in  in  acco m o d atio n , by eye movements, e t c . ;  and th e y  agree in  th e  main w ith  th e  r e s u lt s  f  ;und by ponder and Kennedy, who have a ls o  shown t h a t  th e  in t e r - b l in k  p e rio d  i s  m arkedly in cr e a se d  under c e r t a in  c o n d it io n s  o f  em o tio n a l s t r e s s .  I t  i s  p o s s ib le  th a t  m o d if ic a t io n s  in  th e  b l in k in g  r a te  are  f a r  more s i g n i f i c a n t  o f  e m o tio n a l s t a t e s  th a n  a re  re co rd s o f  g a lv a n ic  ch a n g e s . T h is  problem needs in v e s t ig a t io n , and may prove t o  be a v a lu a b le  one in  c e r t a in  a p p lie s -
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t io n s  * She ease of g e t t in g  o n e 's  record unknown to  him i s  an im p ortan t c o n s id e r a t io n ” .She stu d y  by P e te rs e n  and A l l i s o n  a ls o  b r in g s  out th e  e f f e c t s  o f age and s e x  on the i n t e r - b l i n k  p e r io d . I t  is  p o in te d  out t h a t  th e  i n t e r - b l i n k  p e rio d  d e cre a se s  w ith  age and t h i s  i s  in  agreem ent w ith  th e  f in d in g s  o f ponder and Kennedy, t h a t  the in fa n t  makes no tr u e  b l in k  resp o n ses and t h a t  when th e s e  r e sp onses f i r s t  ap p ear th e y  o c c u r  v e r y  seld o m ,T e lfo r d  ( ly3 1 ) found th a t  re a d in g  r e ta r te d  t h e  norm al w in k . T h is  a ls o  i s  in  ag j oeraent w ith  t  he form er f i n d i n g s .
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RESULTSAPPARATUS Ai® PROCEDURE.The apparatus in  th is  experiment consisted  o f a p a ir  o f g la s s e s , w ith th e len ses removed, equipped with a wire con4 act sw itch which was attached to  the eye w ith a sm all p iece o f adhesive ta p e . The wire contact w? s so w ell balanced th at the su b ject soon became accustomed to  i t  and was not aware o f  i t  during the course of th e  experim ent. The sw itch was connected in  s e r ie s  w ith a recording armature so th a t a good record was made o f the wink on the blacked su rface  o f a kymograph. Another recording armature was connected in  s e r ie s  w ith a pendulum and t h is  recorded the t in e  in te r v a l in  seconds. The su b je cts  were students o f Psychology at the U n iv e rs ity  of worth Dakota.F ir s t  the stibjeots were seated com fortably and given a book to  read . They were given a few jainutes to  become accustomed to the. apparatus before the record was made. Second, the su b je cts  were given two place numbers to  m u ltip ly  m entally by two p lace  numbers. Third , the su b je cts  were engaged in ordinary co n v ersatio n . The duration of each part o f  the experiment was about two hundred seconds.



DATA AHD 1ST '’HP RET AT ION.Table I show the r e s u lts  from fo u r subj c ts  subjected to  th e  foregoin g experim ental c o n d itio n s . The responses are ,fin tr& - o rgan icMobtaine& w hile su b je cts  were given mental problems, reading and engaged in  ordinary co n versatio n ,
TABLE !_

§ubT A B C -------- 5--------
M o— N M tr~ N M cr N D— Nftead 32.1, S.45, “T3“■ ix w : 3.7 27, 4.13 1.67, 172" 5 *A 2.5 r a rl.A r  ■1 8 .C j 4.66, 18 3.16 1.2 , 105 1.26 1.04 265 1.1 .9 1723onv. 7 .5 . 1.52, 64. 7.96, 3 .1 , 62 2.10 1 .5  , 255 1 .6 , 1 .6 157Graph o f the means on the fo llo w in g page.B E L I■BILIEY DIF1F53RHCBS.Sub j A B C D

(jorntxjr&i DAf. fo:H
Diff.uffW . Diff. &o; ft

O; ft.
(To; ft Diff. trr.H

D; f f
Diff. fr~o> ft

u; i f  
rf'-tf-r r n : ,2 .6 , & ,6 ,10.7 > .7 .14.8 2 .8 .14 ,20.4 ,4 .4 , ” 723" 18.4RwCo., 24*5 2.4 ,10.4 5.9 1 ,4 . 4 .1 2 .1 , .15 ,12.8 ,3 .9 , ♦ 26 14.8?4A«fC 10.4 1 .1 9 .7 4 .8 1 .3 . 3 .8 , __iiL .12 , 7 .1 , .5 , *15 3 .3 ,M is the mean in te r -b lin k  period in  seconds. U is  the number o f  wink responses taken .The pooled r e s u lts  show th e  la r g e s t  in te r -b lin k  period fo r  the reading and the sh o rtest fo r  the mental a r ith m e tic . The in te r -b lin k  period fo r  the conversation was longer than fo r  the mental a rith m etic  and sh o rter than fo r  the read in g . Only one in d iv id u a l (A) showed a la r g e r  in te r -b lin k  period fo r  the mental arith m etic  than the conversation and t h is  in d iv id u a l



TABLE I

"In tra -o r g a n ic n responses while s u b je cts  are given mental problem s, read in g, and engaged in  ordinary con versatio n .

A
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showed le s s  s ig n  o f emotional s tre s s  when perform ing the mental o p eratio n s. I t  was a lso  observed th a t th is  id d iv id u a l could perform the m u ltip lic a tio n s  more e a s ily  than any o f the other s u b je c ts . There i s  a p o s s ib i l i t y  that the d if fe r e n c e , between the in te r -b lin k  periods of mental arith m etic  and co n versatio n , may be a measure o f th a t  persons a b i l i t y  to  carry  out mental p ro ce sse s . There is  at le a s t  an opportunity fo r  fu r th e r  study th a t may prove v alu ab le  in  the in v e s tig a tio n  o f the h igh er mental p ro cesses.
Table I I  g iv e s  the r e s u lts  fo r  a group o f  t h ir t y  s ix  subje c t s  under the same experim ental con dition s as those o f  ta b le  I I I  w ith the exception o f the recording d e v is e . In  th is  groupthe students counted each others b l in k s . This method is  not as accurate as the former but the d iffe re n c e  is  not s u f f ic ie n tto  e f fe c t  th e f i n a l  r e s u lt s . Petersen s ta te s  th a t t h is  method is  q uite  r e lia b le  and T elford (1931) found th at the in te r -  b lin k  period waa e ffe c te d  very s l i g h t ly  by the consciousness o f  being observed. TABLE II ,

S u b ja ctb Grou p o f 36 Subjects Grotip of l56
a— H Compared D i f f .

0, +-f •
F p i f f -M. A r ith . Read. 154.43 14.36

A A  A*}

,3.992.71 3636 Re. M. A r. Re. Conv. 40.0730.119.96
5.853.793.25,

6.96 , 7.94 .3.06 ,o a ir £ i~ the mean Iftimber o f winks* p er 5 Mlin . in'!U i s  the number of s u b je cts  used In the experim ent.The r e s u lts  of th is  experiment corroborate the fin d in g s  inthree o f  the fo u r  cases in  ta b le  T. This in d ic a te s  th a t i f



more su b je cts  were subjected to  the experim ental con dition s follow ed in  ta b le  I ,  most of them would g iv e  data to subs ta n tia te  the data from B, C , and D . The r e s u lts  in  ta b le  I I  are given in  terms o f b lin k s  per 5 min. instead o f in te r -b lin k  periods as in  ta b le  I . In  order to  compare tableB I  and I I  i t  i s  necessary to  compare the short in te r -b lin k  period o f tab le  I w ith the la rg e  number o f b lin k s  in  ta b le  I I  .The graph o f the means fo r  ta b le  I I  are on th e  next page.
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fflHK AS REPLKX

APPARATUS Aid) PROCEDURE.In  the study o f  th e r e f le x  the apparatus co n sisted  o f a heed re s t with a heavy p la te  g la s s , e ig h t inehes square, fasten ed  to  the fr o n t ; one rubber tipped wooden hammer th a t hinged from above the h ead rest, and the recording d e v ic e . The p la te  g la s s  was approxim ately three cm. in  fro n t o f the subje c t s  ©yes. The sm all wooden hammer, 25 cm. long and fastened 2 l / 2 cm. from th e end was regulated by hand. When re le a se d , i t  descended through an are o f 90 degrees and stru ck  the g la s s  on the le v e l w ith the su b je cts  eyes. This caused the su b ject to  wink. The recording deviae was as fo llo w s ; a sm all copper wfcre (s iz e  22) about 12 cm. lo n g , was fastened to the su b je cts  l e f t  eye by means of a sm all p iece o f adhesive ta p e . The wire was then th ru st through a loop o f wire about 6 cm. from the su b je cts  eye . This made a p e r fe c t ly  balanced le v e r  th a t was almost fre e  from f r i c t i o n .  The end o f  the wire opposite the eye was placed in a s lo tte d  c e llu lo id  s t r ip  attached to  a second le v e r . This second le v e r  was connected in  s e r ie s  w ith the secondary winding o f an in d uction  c o i l ,  the c o i l  being in  c ir c u it  w ith a kymograph. Thus the eye-wink was recorded on the blacked su rface of the kymograph paper by th e jump spark from the in d uction  c o l l .  The le v e rs  were so w ell b a lanced th a t th e su b ject was not conscious o f the transm itted movement of the eye-wink to  the le v e r s . The hammer was placed In  a c ir c u it  w ith a recording arm ature, and th is  produced a reoord o f the stim u li d ir e c t ly  below the record of the eye-
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wink. This arrangement of the two records made i t  p o ssib le  to d is tin g u is h  th e normal winks from the r e f le x  w inks. The subje c t  fix e d  h is  eyes on an objeot placed in  the f i e ld  of v is io n , so as to m aintain a constant postion o f the e y es, and t h is  made i t  p o ssib le  to  secure a f a i r l y  s tr a ig h t  b a s e -lin e  in  the record .
SAMPLE OP RECORD
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Table I I I  g iv e s the r e s u lts  from r e f le x  w inking. The subje c t s  were in stru cte d  to  remain p e r fe c t ly  p a ss iv e , try in g  n e ith e r  to  In h ib it  nor f a c i l i t a t e  the response.The s tim u li were given  at f iv e  d if fe r e n t  time in t e r v a ls , being 1/ b , 1 , E , 4 , and 6 s e c . r e s p e c tiv e ly . The su b ject was com fortably seated before the apparatus, h is  head placed in  the h e a d -re st, the recording device fastened to  h is  e y e lid , and in stru cted  to  keep h is  eyes fix e d  on an o b ject placed d ir e c t ly  in  the fr o n t lin e  o f v is io n .TABLE I I I
SuTJecTs, i • - « . ♦ * ♦In te r v a l in  s e c ./ M ; c r ' ft ' M <r~ - H 1 M ' (T ' ' ft M ’ t r ' fti1/2 5.25 1.88 ,141 ,1.36 ,3.97 !l87 ,2.55^ 3.43 1.63 ,4.48 1131 5.99 1.93 176 6.16, 2.41 ,137, 2.76, 6.40 ,222, 1.47 ,1.94 1162 .5.21 4.36 172 ,0.56 ,1.29 ,232, 5.77 2.59 ,127. 1.95 1,99 ,1164 7.52 ► 1 *99 ,114 6.83 1.66 ,129 4,92 2.13 , 98 4.03 ,2.64 1026 !7.63 >1.56 ,101 ,3*84 1.81 ,151► i

1.30 ,1.47 , 84, 3.86• ,5.42 , 99
A/ is no. r e s p o n s e s  AT, ig m e a n  a m p /'itu a /e  m m .RBLI ABILITY- BIFF EHBKOTSS

0 0 ! 1 tired A B C 3)
Diff. 0 7 * * Qj&L.

CToiff. D iff. 07/ff- Oiff■ O iff. rF .ft Oiff- Diff. 07; f-f. 'Oiff-NV * a 0,74 .212 ,3.49 2.19 ,.356 06.1 ,0.21 ,.487,,0 .43 0.16, .46. 0.361+2 0.78 ,.362, 2 .18, 5.60 .222 25.2 ,3.01 , ,490*6.12 0.47 .26. 1,882+4 2.30 .380, 6 .06, 6 .27, .169 37.1 ,0.86 ,.313 .2.76 ,2.08 .3 2 , 6,464+6 0.12 .242,1 0.48 5.09 ,.202 , 24.4 ,3.62 ,.269 ,1 3 .41 ,0.17 .59 , 0.29
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DISCUS3IOS.The r e s u lts  taken in d iv id u a lly  are too v a ria b le  to be of any s ig n ific a n c e  but the pooled r e s u lts  suggest th at the mean amplitudes o f  the winks a t the d if fe r e n t  in te r v a ls  are due la r g e ly  to  p ra c tic e  e f f e c t s .  For t h is  reason in d iv id u a ls  B and D, who showed the most pronounced d iffe r e n c e s , were se le cted  to  a ct as su b je cts  fo r  th e  second tim e. The r e s u lts  were so v a r ia b le  th a t the graph of the meanB resu lted  in  an u n in te ll i g i b l e  mass end have purposely been l e f t  o u t.Table IV in clu d es those two in d iv id u a ls  from ta b le  I I I  who showed the g r e a te st v a r i a b i l i t y .  In th is  study the time in t e r v a ls , instead of being given in  the order 1 , 4 , l/ 2 , 6 , and 2 s e c . ,  were g iven  in the order 1 , 4 , l/ 2 , 6 , 2 , 6 , 2 , l/ 2 , 4 , and 1 s e c . In t h is  way the 1 s e c ,( ta k in g  the 1 s e c . merely as an example) occurs f i r s t  fo r  one h a l f  o f the responses and la s t  in  order fo r  th e  second h a l f  o f the responses. In t h is  manner the e f fe c t  o f  p ra c tic e  should be e lim in a te d . TABLB IV
S u b je c ts . D BIn te r v a ls  in  s e c . M lr II M < r fi1/2 2.90 1.97, 150 3.26, 2.96 1941 3.16 2.81 248 3.95 3.14 1682 4.10 2.03 202 6.49 2.10 1744 5.25 2.09 139 10.08 2.85 1166 4 .68 1 .68 , 107 10.39 2.01 ,104
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r e l ia b il it y - d if f e r e n c e s
S u b jects I} BCompared D if f 0; H- 

Co-.tf,.. D i f f Oviff.l/2<fl 0.26, .239 1.07 0.69 .322 2.131*2 0.96 .239 3.94 2.65 .296 8.632*4 1.16 .236 4.87 3.69 .224 16.04*6 0.57 .238 2,40 .691 .257 2.69Graph o f means on next page.The in c o n s is te n cie s  have been elim inated by th e  changing o f the in te r v a l o rd e rs . The r e s u lts  show a co n siste n t decrease in  th e re fr a c to r y  period up to  the 6 s e c . in t e r v a l . This in d ic a te s  th a t the s ta te  o f decreased e x c i t a b i l i t y  has passed, or in  o th er words th a t the re fr a c to r y  period is  no lo n ger p re se n t. These r e s u lts  are now co n sisten t w ith the fin d in g s  of Telford and Andersen (1931).Table Y g iv e s  the r e s u lts  from new s u b je cts  under the same experim ental co n d itio n s as those in  ta b le  I Y . The same order of time in te r v a ls  are u sed , th e purpose being to  fin d  out whether or not the r e s u lts  o f  ta b le  IY  were v a lid  or whether the r e s u lts  obtained were in flu en ced  by th e previous p ra c tic e  o f in d iv id u a ls  B and D during the experiment previous
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SABLE ¥

Sub A B C D ETnFsec. M < r M c r s U er S It cr~ H M <r~ E ,
±-
z 2.8 5.1 155 3 .5 4 .8 156 1 ,0 2 .2 163 1 .4 1.9 172 2 .8 2 .1 172/ S .3 6 .4 172 6 .1 4 .8 211 1.6 3 .1 210 1 .7 2 .0 173 4 .3 1 .6 155
z 5 .2 4 .0 165 6 .4 3 .3 136 3 .1 3.1 156 2 .2 1 .8 134 2 .8 1 .7 155
4- 8 .4 5 .4 163 7 .6 2 .6 101 5 .3 2 .8 121 4.9 1.9 105 4.5 1 .8 117
6 9 .6 2 .5 103 8 .4 8 .0

____
92 7 .2 1 .2 100 4 ,7 1 .7 98 5,1 1 .9 102"CiiarF" o f means on n e S 'Mlpage. M is  m an amplitude in  mm.H i s  number o f responses.

BELIABILIff%- DIF F''JR1SI? CB

Sub. ______ h______ B 0 D ECom. Pif-f. fpjtl
Diff.
FVif-f Pitt; Jtpjff,

0;f f.
CLOiH. Dsff, /Tojtt

Piff.
CTbiH P if f

P,ff.
Fait*

0;tr.1g f l 2 .4 .62 3 .8 1 ,6 .50 3 .3 .6 .27 2.1 ,2 • 21 1 ,1 1 .6 .21 7 .51*2 .1 .58 .1 1 .2 .43 2.9 1 .6 .33 4 .6 .5 .22 2 .2 1 .6 .19 7.92*3 3 .1 .68 5 .5 1 .1 .38 3 .0 2 .2 ,36 6 •IB 2.7 .24 1 .1 1 .6 ♦SI 7.93<*4 1 .3 .80 1 ,6 .9 .33 2.9 1 .9 .28 6 .9 .2 .25 . .7 .6 .24 2.6
2hese r e s u lts  are co n sisten t w ith those o f ta b le  XV with the exception of the 6 se o . in t e r v a l . Instead o f  rerra in in g  on a le v e l  w ith the 4 se o . in te r v a l the amplitude went up, in d ic a tin g th a t the re fra c to ry  phase was s t i l l  p re se n t. However the r e s u lts  from ta b le  IV and V prove d e fin a te ly  th a t the re s tilts  in  ta b le  I I I  were due to  p ra c tic e  e f fe c t s  and s in ce  the r e s u lts
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o f IV and V were c o n s is te n t , the ca rry  over o f p r a c tic e  a f t e r  a c e r ta in  amount has been had, can be considered n e g l ig ib le .
WIKK VQLUnTABY BBIJHyORCKP RB3P0B8BOn the h ig h est " le v e l" ,  the eye-wink operates as a p o s it iv e  voluntary response. In  t h is  study the s u b je cts  were in stru cte d  to  wink every tim e the stim ulus was g iv e n . Che apparatus used was the same as th a t  used fo r  th e  r e f le x  so the eye-wink is  in  r e a l i t y  a v o lu n ta r ily  rein fo rced  response because th e subje c t  responds v o lu n ta r ily  to  an e x te rn a l stim u lu s .Telford and Andersen (1931) reported; "a  shortening o f  the r e fr a c to r y  period in  the v o lu n ta r ily  in h ib ite d  and rein fo rced  responses, as w e ll as a  second in crease  in  th e  average amplitude o f response fo llo w in g the d e c lin e  a f t e r  th e  supernormal p e r io d " .The same order o f time In te r v a ls  is  used in  ta b le  VI as In  ta b le s  IV and V . The s u b je cts  are g iven  the same in s tr u c tio n s  as in  th e  former study w ith the excep tion : in stead  of remaining p assive  the su b je ct is  requested to  wink every tim e th e  stim ulus is  g iv e n .
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SABSS I I
Su b jects A B Ci n f . ....S e c . M 0~ H H ( T V H 0 ~ B1/2 10,33 1,23 140 18.61 1.15 136 13.06 1.16 1281 9.02 2.11 108 17.54 1.61 115 10.36 1.95 1462 8.64 1.46 100 18.69 1.23 127 11.70 1.96 1804 8.93 1.68 103 18.34 1.17 108 9.00 2.85 1406 8.47 1.10 99 19.73 1.94 94 11.61 1.68 98U i s  no. s tim u li (responses) & i s  mean amp. in ran •

KEILI ABILITY* BIFFERgHCIS

Su b jects A B CCompared Diff. 0JB/UL
Diff.

Diff. .O/if. Oif t.
-(To/+ f. Diff.

O iff.
.l/2-rl .23 1.30 6.76 .34 .98 2.88 2191 .191 14.181*2 .28 .39 1.38 .18 1 .1 5 6.42 1.35 ,217 6.202*3 .22 .29 1 .3 3 .16 .37 2.36 2.71 .270 10.003f4 .20 .46 2.31 .17 1.40 8.20 2.61 .294 8.660

The pooled r e s u lts  o f  ta b le  VI show the g re a te st mean amplitude at the 1/£ se o . in te r v a l and th e next la rg e s t  at the 6 s e o . in t e r v a l , This suggests th a t th e response is  le a s t  e ffe c te d  by r e fr a c to r y  phase at these tim e in t e r v a ls .I t  is  p o ssib le  th a t the su b je ct accustoms h im se lf to  th e rhythm and th a t such and O lder o f  the time in te r v a ls  is  undesir^
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a b le . However, when we consider th a t the 1 s e e . in te r v a l was f i r s t  and the 4 s e c . next e to . we can see the e f fe c t  o f pract i c e .  Therefore i t  seemed d e sira b le  to  take a new s e r ie s  of readings w ith new su b je cts  and the order o f the tim e in te r v a ls  ch??nged, to  determine the e f fe c t  of e lim in a tin g  p ra c tic e  e f fe c t s  on the v o lu n ta ry -re in fo rce d  w inks. The e f fe c t  o f rhythm i s  not elim inated by the changed order of in t e r v a ls .
Table VII g iv e s  the r e s u lts  o f the v o lu n ta ry -rein fo rced  responses under th e  same experim ental co n d itio n s as ta b le  VI w ith the exception o f the time in t e r v a ls . Each round o f  the recording sheet was d ivided up in to  f iv e  se ctio n s  and each s e c tio n  was used fo r  recording a d if fe r e n t  time in t e r v a l .Thus th e  time in te r v a l became 1/5(1, 4 , 1/2, 6 , 2 J ,  1/5(6,2, 1/2, 4 , 1 ) , l/ 6 ( l/ 2 , 2 , 1 , 4 , 6 ) , l/ 5 (4 , 1 , 6 , 2 , 1/2), and 1/5(2, 6 , l/ 2 , 1 , 4 ) . TABLE VII

3ub. A ______________ s __________ __________ 22_______In t .
Be®. M r 8 M IT M <T H M r P M <r 3tl1/2 4.80 2 .2 143 5.72 2.6 143 9.18 2.76 211 6.26 1.12 159 8.01 .9 1641 5.09 1.9 148 5.30 1 .7 132 6.95 1.79 209 6.80 1.13 179 7.53 .9 1892 5.62 2 .0 112 5.14 2.1 97 7.47 2.58 189 5.93 1.13 130 7.78 .8 1S34 5.29 2.1 143 5.94 1 .7 115 7.81 2.15 159 6.01 1.10 153 7.8L .8 1446 6.58 2.1 100 6.76 1 .9 94 8.51 2.65 120 6.63 1.13 123 7.99 .9 125E  i s  mean amp. in  tm.  S i s  n o . stim uli. Graph o f means on next page.
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RBLI ABILITY- SIFPEREjjCBS

Sub. A B C 3J ECom. Qiff.
Qiff-

Gift-
Pi ft.

Qiff,
O'ff.

Di f-f. Hoif-h
Diff.
/T~o;f t Di f f.

Oif-f.

V x .29 .2 1.2 .41 .3 1.54 2 . 2 2 .14 15.4 .5 .12 3.82 .48 .10 4.68
H 2 .53 .2 2 .2 .17 .3 .65 .51 .22 2 .3 .1 .12 1.03 .25 .10 2.472*4 .33 .2 1 .3 .80 .3 3.03 .34 .28 1.20 .1 .13 .64 .03 .10 .324*6 1.29 .2 4.9 .82 .3 3.27 .71 .32 2.19 .6 .14 4.60 .18 .11 1.67

A graph o f the data now g iv e s  n early  a s tr a ig h t  l in e  bat w ith  a s l i g h t ly  h igh er mean fo r  the 1 / 2  and the 6 Bee. in t e r v a ls . The height o f the l/ 2  s e c . i s  s t i l l  su ggestive  o f the rhythm ical procedure in  g iv in g  the s t im u li . The re son mention i s  made o f the 1/2 s e c . and not the others i s  th a t in  a l l  the stu d ie s  o f  the r e f le x  the l/ 2  s e c . has been the sm allest response. Also in  th e  study by T elford  and Andersen the l/ 2  s e c . was the sm allest in  the r e f le x  and a lso  in  the v o lu n ta ry -rein fo rced  responses. I t  seems th at the only way to  remove t h is  undesirable e f f e c t ,  when u sin g  the v o lu n ta ry -rein fo rced  response to  study r e fr a c to r y  phase e t c . ,  i s  to  use paired s tim u li as used by Telford and Andersen (1931).



26

EFFECT OP BRBATHIHG OH T S  EYE-WIKK
She ap p aratu s used in  t h i s  stu d y  was th e  same as t h a t  u sed in  th e  r e f l e x  and v o lu n ta r y  resp on se s t u d y . However, in s te a d  o f  g iv in g  th e s t im u li  a t  s p e c i f i e d  i n t e r v a l s ,  th e  s t im u li  were g iv e n ; f i r s t ,  when th e  s u b je c t  had c o m p le te ly  e x h a le d ; se co n d , when the s u b je o t  had co m p le te ly  in h a le d ; t h i r d ,  when th e  subj e c t  l/2  e x h a le d ; f o u r t h , when th e  s u b je c t  had 1/2 in h a le d . A pneumograph was used in  ord er to  enable th e o p e ra to r  t o  g iv e  th e  s tim u lu s  a t  th e p ro p e r t i  e ,
T a b le  V IT I g iv e s  the r e s u lt s  o b tain ed  f o r  t h e  e f f e c t  o f  b r e a t h in g . TABLE V II I

Sub. A B C D EM H M M M I M N M NExh. 1 1 .0 1 .9 110 8 .0 .9 114 6 .7 2 .0 159 7 .7 2 .1 186 4 ,3 5 1 .9 117X
Wm. 1 0 .6 1 .4 113 8 .2 .9 130 8 .0 2 .3 136 7 .6 2 .2 101 4 .7 2 2 .2 931Sin . 1 0 .4 2 .0 111 7 .6 1 .1 133 7 .0 1 .9 100 7 .5 2 .3 130 4 .6 6 2 .2 125K:lh 1 0 .1 1 .9 118 8 .2 1 .6 133 7 .0 1 .9 150 7 ,5 2 .6 127 5 .0 1 2 .1 117

Graph of means on next page,
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Er
RELIABILITY-.DIF^I-IREHCES

Su b jects A B C 2) ECompared M f f . m T f "
iTpo-.t,

W f . W T T w rInh-rExh 2.84 1.445 2.060 .920 2.603X-+1/ 2 In 1.00 1.925 5.450 .825 1.34l/21n-hln .89 3.970 4,320 .328 .202x-fi/2Ex 1.29 3.670 .326 .032 1.29
The pooled r e s u lts  from ta b le  V I I I  show no e f fe c t  o f b reath in g on the eye-wink and from the d ata  a v a ila b le  i t  seems th a t the e f fe c t  of b reathin g can be considered negl i g i b l e  fo r  a l l  p r a c t ic a l  purposes when d e a lin g  with eye- wink r e a c tio n s .



EFFECT OF FIXATION OF VISION AHD CONTRACTING MUSCLESI t  i s  an accepted fa c t  th a t there are portions o f the eye th a t are b e tte r  adapted to  see i oving o b jects  than o th e rs . I t  i s  a lso  known th a t f ix a t io n  on d is ta n t  o b jects  r e s u lts  in  a longer in te r -b lin k  period than f ix a t io n  on an ob ject near th e  e y es. Petersen and A llis o n  (1931). The apparatus used in  th is  study is  the same as th a t used in  the former stu d ie s on the r e f le x  and v o lu n ta ry -rein fo rced  responses* The su b ject was in structed  to remain p a s s iv e , try in g  n e ith e r  to  in h ib it  nor f a c i l i t a t e  the response. The s tim u li were g iven  at 1 s e c . in t e r v a ls . F ir s t  th e  o b ject o f f ix a t io n  was placed in  fro n t and th ree fe e t  from th e in d iv id u a l. Then the o b ject was moved 46 degrees to  the r ig h t and three fe e t  d is t a n t . A fte r  consid e rab le  responses under these co n d itio n s the o b ject was placed 4 inches from the su b je cts  eyes. Last o f  a l l  the responses were recorded when the su b je ct was c lin c h in g  h is  f i s t .  During a l l  o f these changes the s u b je c t ’ s head remained in  the same p o s itio n ; the s h i f t  being made by the e y e s.The study cannot be considered con clu sive because only one su b ject was u sed . The study i s  merely su g g e stiv e .
Table IX  c o n sists  o f one in d iv id u a l under the above experim ental c o n d itio n s .



M L E  IZ

Su b ject A AM zT H CoraparedtrETTflFront P is t 8 .8 1 .2 185 J’nP'fSide 9.6Side P is t 6 .6 2.1 94 Sid/tClo. 7 .8Close Front 8 .4 .9 109 Clo^ Clin 1 .401. F is t 8.1 1.9 96 vx, p,*#cio 3 .5
I t  was found th a t  th e re  was a g r e a t  d i f f e r e n c e  in  th e  mean am p litu d es f o r  the fr o n t  d is t a n t  and th e  s id e  d is t a n t  f i x a t i o n ,  There i s  a ls o  a g r e a t  d i f f e r e n c e  "between th e  fr o n t  c lo s e  and the s id e  d i s t a n t .  T h is  in d ic a t e s  t h a t  th e r e  are p o r tio n s  o f  the eye t h a t  are more re sp o n siv e  t o  s t im u la t io n  th a n  o t h e r s . M ention has a lr e a d y  been made t h a t  P e te rs e n  and A l l i s o n  (1931} found a d i f f e r e n c e  in  th e  i n t e r - b l i n k  p e rio d  when a s u b je c t  i s  fo c u s in g  d is t a n t  and when fo c u s in g  c l o s e .  In  t h i s  stu d y  i t  i s  seen  th a t  th e  am p litu d e o f  th e  wink i s  a ls o  a f f e c t e d .  F ix a t io n  t o  th e  f r o n t ,  c lo s e  to  the e y e , i s  not su ch  d i f f e r e n t  from  fr o n t  c lo s e  w h ile  c l i n e  in g  th e f i s t .  The r e s u lt  i s  not s t a t i s t i c a l l y  r e l i a b l e  so  i t  cannot be d e f i n a t e l y  s a id  w hether or n ot th e  d i f f e r e n c e  i s  due t o  th e c l in c h in g  o f  th e  f i s t .  As has been su g g e ste d  b e f o r e , th e re  i s  an o p p o rtu n ity  f o r  f u r t h e r  stu d y  on the e f f e c t  o f the e m o t io n s ,e t c . ,  on th e  eye-w ink and t h i s  l a s t  e f f e c t  co u ld  w e ll be s tu d ie d  in  c o n n e c tio n  w ith  the e m o tio n s .
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Conditions su b jected  to
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SUMMARYStudying the eye-wink o f humane on the three " le v e ls "( In tr a -o r g a n ic , R e fle x , and Voluntary) i t  has been found;1 . M en tal-arith m etic  f a c i l i t a t e s  b lin k in g  w hile reading retard s b lin k in g .2 . She order o f  the time in te r v a ls  i s  a fa c to r  th a t determines the r e s u lts  from the r e f le x  wink. When p ra c tic e  e f fe c t s  are equated the r e s u lts  from the r e f le x  su b sta n tia te  the f in d in g s , on r e fr a c to r y  phase, by T elfo rd  and Andersen (1931)3 . The v o lu n ta ry -rein fo rced  response is  a ffe c te d  not only by th e order o f the time in te r v a ls  but a lso  by the rhythm o f the s tim u la tio n . Rhythm operates to  e lim in ate  re fra c to ry  phase in  v o lu n ta ry -rein fo rced  responses.4 . There i s  no measurable e f f e c t ,  o f b re a th in g , on the eye-w ink.5 . F ix a tio n  o f the eyes to  an o b je c t , placed in  a d i f fe re n t r e la t iv e  p o s itio n  to  the eyes, g iv e s  a d iffe r e n t  magnitude o f response.
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