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Attaohed 11, a report ent i t led   S tudies  in Motion S$ak- -- Series 4, embodying two reporte ami a 'note on q e m h  
o o n d b t e d  by ff. R. Wendt, and a h i n i e t e r e d  by Weelayan W v s r -  
s i t y .  This repart i a  aubmittad by t ho  Committee ou Selbotion 
and T r a i n i n g  o f  Airoraft  P i l o t s  Pntb  the reconmwtndation tha t  it 
be inoluded in the aerieir'of T s o h n i o d  Reporbe issued  by the 
Divieiotr of Reaearoh, Civil  Aeromutios  Adminiatration. 
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imeetigatiqns on motion aiokneaa, administored by Wealsppn 
Inoluded i n  this report are three studLee from a eerioe of  

University under a m t - i n - a i d  from t h e  O o d t t e e  on Seleot ion 
and Training of  Airoraft Pi lo ts .  Thane studien were deelgned 

hypothesea in t h e  area of motion siokness. 
for t h e  preliminary and exploratory investigntion of poetulatud 

lU11, Jr. (Wssleynn Univereity), Dr. Stanley J. Alexander 
.[Portlami, Conneotiout), W(rc John S.  Helmick, Mr. C. F.. Taylor, 
J r . ,  and 'Mr. George Everett,  raoearoh aoeietante at t h e  tiue 
these studies were car r ied  o u t ,  end t o  Dr. D. B. Undsley 
(Brom University),  and h i s   S t a f f  e.t t h e  Ekma Pendleton Bradley 
Home, E. Providenae, R. I., who a l l  helped to  nnka ' theee re- 
abarohes  possible. A portlon of the work on t h e  first s t u d y ~ r a r ,  
a u p p r t e d  by f i d e  o f  the ,  1Saticnsl Youth Adnfnlstration. 

Aoknowledgwn% are made by the author t o  Dr. Chester J. 
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the  oollege  student  population,  soleoted  to  roprenent  those moat SueOeptiblO 
and thooe  least  sueoeptible t o  motion ~ i o g n e e e .  Complete ve r i f loa t ion  of 
the  hypothema would have  been a t ta ined  if no subjeot in the  non-eusoeptible 
group showed ne muoh react ion as any subjeot in t h e  suaoeptible group. Thie 
m t o w  i s ,  however, U d t e d  by t h e   r e l i a b i l i t y  a d  v a l l d i t y  of t he  method 
of  seleotion of eusoeptibles and non-uuaoeptiblea,  by the r e l i a b i l i t y  and . 
v a l i d i t y  o f  the  method of d e t e r m i r w  aymptome, and by t h e   v a l i d i t y  of t h e  
drug mohsdule for t h e  present purpceos. 

The expertnone was designed t o  oospara the   react ions of extremes from 

t i b i l i t y   t o  the  nauseating effecte  of motion done w i t h  the  support  of grants- 
in-aid $rom the  Nations1 Reclearoh Co'unoit Comaittee on Seleotioh and Trairdw 
Of Airomfi P i l o t s  and 8dminietopad  by Weehpn OniYemity. A major port ion 

Youth Administration. Mr. b o r n e  Everet t   ass is ted i n  the  oonduot of  the in- 
of the  work of  the study here  reported m e  supported  by  hmdo of the  Fiattonal 

veati@ion, . 

is  one OP n seAee of inveet igat ione  into the nature of suaoep- 

a d a t i o n ,  see8 Wendt, 0. R. Motion sioknee~ i n  aviatloq. M.R.C. D i d e l o n  of  . .  
Anthro~olosv and Pslroholom.  Comnlttee on Seleotion  and T r a i n l a s  of Mroraf t  
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B edr i so  doeace.. On e i t h r  d u ~  2 or day 3 ssoh eubjeot  reoeived 1- 
of b e s d r i n e   s u l p h a t e   p o r  30 L b h o f  body weight, i , e , , s  150-lb, subjbot 
o d v e d  5 mgm. A m i l k  .eugap pl.ocabo wns given on t h e  alternate day. A 2,s. m g ~  
dose of benzedrine was @van on clay 1. t o  de te s t  any subjects  w i t h  extrem semi- 
t i v i t y  t o   t h e  drug" (It ohould ha n ~ t 3 d  tht  5 - l e  a s3 l l  dose for th. 
apemge oubjeot  ani pooaibly belorn tl;n threaholci far iden t i f i ab le  e&jeotivm 
e f feo tnv l  1 

m e  oubjeote  were t o l d  t h o y  'writ get t ing  two differctst "drugso" Tbe drug 

41 t h e  120  ueotionnaires of t h e  non~ouecept ibles  a11 but 6 reported "no idon," 
s f feo t   ques t ionnai re   reqdred  theGz 'io repor t  what they t h o u a t   t h e y  had taken. 

"don't knorr. B or Nnonp.' In t he -  114, qusdtionnairowof t h e  euaoeptibles a l l  but 

and 9 of  "etimulantr" eto. 
19 m i d  t h e  n o m e  . Thoro Dpre 1.6 rs[,jorta of  "eedative, '   %nrootio," otc. 

efloot wmetionmlrs. The questionnaire ( t e e  Appendix C; om- 
o b t e d  of 20 item requir ing a cheak of  20 activities vhioh  could be reported 
EO i nonassd ,  decreas'ed, or unohangod, 5 items of report .on conduot, u ld  4 
it+ of  !'reo repor t  on eymptonm. 

Prom item 1 t o  20 (exoluding item 16) two type8  of dah v8re o b t d n o d  

idioating any nhango Prom t h e   n o m 1  or usual statel and (2) a %mod* 
for t h i r   i m e a t l g a t i o n l   ( 1 )   t h e  t o t a l  number of a b n o d  itofm, i.o.,those 

moofo," bneed on the direotioq of the ohmgee, i a e 3  whether similar o r  o p m i t o  
t o  the  expofed  effeotm of ben:edrine. 

data are deeoribed i n  d e t a i l  i n  the appropriate E e O t i O n  Under " R e ~ u h . "  
Tho mthoda uaed for  snoring tke  q u e e t i o d m r  i n  orher t o   ob ta in  t h ~ m  
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evening Queetiolmaires), t h e  t o t a l a  for eaoh eubjeot,  snd t h e  group,aYerages. 
The designation,  b,   indimtes  the  beneedfine day. Subjeote are narked wlth,m 
double aeterisk t o  call a t ten t ion  t o  thoso who reported no symptoms on of  
the throe days. There were. four aon-eusouptiblgs,  but no 6UsOeptibles i n  thio 

drug or the placebo day (dayn 2 ar.d 3). There were 8 non-sueceptibles &nd . 
group. A single asterlek mrks thoao wt.0 reported nn symptom on e i t h e r  tha 

' three eusoeptibles in tiiie group, 

Impac t ion  of Tnble 1 o h o ~ n  t h u t  th3  ouoboptibles  reported  appro2&tely 
t h r e e  times 60 man7 nbuc:'.m1 lteroo a8 t h l  non-uuaoaptibles on eaoh of the  
three  days, t h e  a v a r q e  t0t.a'. itom psr  q u o s k i o n m i r e  - b c i a  4.87 for t h e  
s u a o e y t ~ b l e s  and 1,65 for t h r 1  nan-n~~soopt~bl~o. Gnlg one  non-s'zaceptible 
Orceeded the  avorace of  the  oussefl-ihlee, blrt there TWO fire eusqep.tible# 
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Sunooptiblee  tlon-aueceptible~ 

Deyl z05 mgm bspzedrins I 5 < 2 1  , 1.16 
Day 2 o r  3 plaaoebo 4.92 1.66 
%y 2 o r  3 benredrlne (full dose) 4 047 1.45 
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sublsot Bsnredriae Soore 
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a 5.0 
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a, 5.0 
b 0.0 
b 2.5 
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a 5.0 
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a 7.5 
a 7 9  
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b~ 7-5 
a 5.0 
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1. Beoane vsrjr ill t o  the point of vomiting 
2. boome queasy, palep  and feel very unaomfortnble 
3. Be s l i m l y  affnuted by the ride 
4. Be ohprplutoly u d f e c t o d ' b p  the ride 
X .  Could not -predict bemuse of laok of experienoe 
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mon devioes. 

gXl roooldian. and ma8 
of a four-ohannel Gx%ss inkwriter,  Records were takorl  during 8. l5 - to  20-ndnute 

urqment m t h 4 .  . The E60's were rodcrdad by meana 

period, while  the  eubjeot m e  raolinfnE on a act  w i t h  eyes cloaed in r a d -  

menta h i o h  might oawe ar?ifaota .  ' h e  obaemer a b o  dimoted  hypementi la t ion 
p r w e d k  whioh consisted  of +w minutas of over-breathing. 

' Qrk md sound proof room. A n  obacrver was preaent  and  signalled any move- 

Thrw meters of reooe wm t a b n  at random from the   to ta l   per iod   of  t l l s  EEG 
&m.lysia of W ' r  'ws oarried out aoaording t o  a atarldardired methcd. 

f o r  detailed curalyeiu. The frequenoy, amplitudesand pxzstlt-tims Of alp& 
and other   rhythm were w a s w e d  from each  ampl lo and averaged. 

RESULTS 

"rusoeptibl6o" er6uld grenter   doviat iow o f  tho (espmoiaUy presema 
of untwwl (Mbuuta of J-?/aso. ao t i . d ty   i n ,p re -oen t r a l  n d  f rontal  rs@onr and 
a teapod.. t o   h y p s n e n t i h t i o n )   t h a n  'aon-ruaoeptibles." TWr eqmotat ion =a 
no t   oonf imd ,   e i t he r  by t h e  results o f  inepeotion  of  the reooxd.de for obriom 
abno-ties or by measurernut of d n e  aspo te  ob the reoorde. We were thereby 
satiefied t h a t  the sxtrerm hypothesis  adoptad m e  incorreotI  abnormal EEQ% are 
not the  rule in   susoept i>les .  The present methods-&YL&€lWrutrated no valfdi ty  

The hypothoois rrhioh l e d   t o  t h i s  i nvbs t iga t im   se t ' up  the expeatat ion  that  

3Data of atudiob Qns under direotion of 0.. R. W6ndt f o r  the  C d t t e e  on 
Medioal Fierearoh of the Off loe  of Solentiflo 'Reroaroh a d  Development. 

http://reooxd.de
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(x) 'Have not had enough experienoe t o  know whether I would be affeoted. 
(1) Am now somewhat subjoat t o  siokness. Would probably vomit if the 

ride were long and rough. 
(2 )  Used t o  be subject t o  ~icknoss (a few years ago or as a ohi ld)  but 

not now eubjeat t o  it. 
(3) bva been smerrhnt 'subjeot t o  M U B B L L ~  but not t o  the point of vmriting. . , ,:*' 

~ 2 '  

(4) H ~ T O  never been .sffeead by ridmas 
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Cheok i n  the amrropY.ats 00- 



Lit t l e  or no experience 
w!u33 

Assign averagm mlue  
o f  nl1 other ohecks 
(1-4) t o  eaoh item 
chepked i n  X. 

ccml t  0 

" 1 
" 2  
" 4  

z&Le?A 
( x )  Amsign average value 

of all other oheoka 

oheoked i n  X. 
(1-3) t o  eaoh item 

(1) count 0 

0 ........ 0 
1 ........ 0 
2 ........ 0 

4 .  ....... 1 3 ........ 0 

5 ........ 2 
. 6 ........ 3 7 ........ 4 

8 ........ 5 
9 ........ 6 u t a .  
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The &&e on an U m f u l  S f f o r t  t o  Xnvestiants the ERfs& 
on V e e t j . b u w & & g ~ d  ,, ' k a u s e ~  sumzrizas two  limited 

invo.tJgations i n  Yrhioh tho effects of envlronmsntal t r q s r a t u r e  on 
motion-siokness rates wore &!!diad. hb jeo ts   se looted  on t h e  h e i r  
of motJon-aioknenn, hi story^ ihventory  scores were matoher and divided 
info tm groups of  1 6  subjeots eaoh. One group vas subjqotrd t o  a 
madifled f c m , o f  t h e  Dorous t i l t i n g  proosdurr at a room terq~eratrrro 
of TOOF. and the  other group was oubjeoted t o  t h e  @axno prodidure  a t  
n room%amprrature o f  9OOF. 'iAile t h e  nubjePt was l y i n g  supine and 
before baipe t i l t e d  upright, WE ear onnerl 1ws i r r iga ted  wi th  ioe  
tmter ,  ' h o v e r ,  only 2 o a ~ e s  of vomiting a d  4 OQBBB a i  aubjqotim 
nawea yere o k n i w d .  8lnoe it m a  mepouted  that   the  low sioknser 
r a t o  d@rt be a o0N)equenae of mlfunot ion of the . i r r i ga to r  n oheak 
'pxprimant at a room temperature of 8OOF. was run, using 9 of t h e  
men who had s h d  no apptoms of i l l n e s s ;  employing an. i r r i g a t o r  o f  
d i f f e r 6 g  deoign. Thio d w i o e  ineured massiva ' l r r i g8 t ion  of t h e  far 
end of the oamal. Two of t h e  subjeats r o d t e d ,  4 vere naumated, 
and 3 *e without nymptora b f  sioknsrr. 
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5. Gone before 3 h%uri 

6. Gone before 4 hrwe 

9. *ill persiet a .  timo of mailing t h i o  

. 


