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. _
' ' ustrated in

sio n. The physiologic di e ence between night a d day vision s ll

Fig. 1. Fu dame t l visual sear on t e perception of stimul of zu emely short

d at on and the im ed ately succeeding ones and t e re at on to t e sual standards

are ind cated, as wel as tes me hods for pilot selec ion. Proper ra ng a ter such

' selec ion is necessar on a periodic b sis. In addition to vision, he ri g must not be

np i ed and fu da entsl re e on t e e e t of so ic and superso ic noise and

v bradon on t e aud t t e hold and t e er as a whole certai l hould be Inst -

gated. evelopment of a o c ng dev ces di nshes the need for t e selection

and mainteaaace of nd viduals ia erfe p ys l condition, t ereby s ft ng t e
emp asis to ment paci . e se of auto a ic ann nc ators for anno ng alti-
tude, air speed and.other g t infor ation dire t y to t e crew deserves intensive

ve ti tion. one sig a s at ached to the gy o re tion indicator are a compara-

v y easy p blem.
Deviations from a c ght fl i g coarse at hig6 speeds, or ac ab tic fl ying, w

• ec on bu an bein st eproduce accele a o s o m d hic have a s ufi a

eq y por a t as e me h a stresse oa t e plane itse f. A suit designed for

protection a a s ac ele ati on n t e ire tion foot-head, or posit ve g, as been
developed and it l i dons lre ha e n ated. Muc of the research pert ain-
i g to development of t s a t -g s t as been of a p actic n re. A gre at deal of '

damental research a s to be ed out on ans and anima s, Some of t e

p oble s are indi a ed below.
F da ental phl olo c stud a e n to elucidate f rther the mechan sms

i h underlie t e re pons of h an bei gs a d a mals to exposu e to acceleration

on cent ifug and ia ght. '

For use in bio-assaya of g tole nce, investi ators need an objective end-point

w can apply to aaimals as we a to an. D rect rec rdings of a te ial blood pre -

s re, photoelec ric ecord ngs of pu se f o di erent parts of t e ead, and the

et nogra , s o ld be e plored. One of tbe chief purposes of this study will be to

e abli sh a method to be sed in pp n the eff ects of accele tion on ani als.

Once this method l as be n establi shed it wi be po sible, by re oving var-
io s re ez conu ol mech sms and ascertaining t e eff ect of su e o l on g

tolerance, to tudy on a a s he o rce of refl exes responsible for vas a com-

pe ation in e prese ce of incr ssed positi ve g. Such studies shonld include de-

nervation of t e ca oti d s n s, in pt on of t e vagal and s mpat etic nervous

s pply to t e bea , ad al y and va ious combinat ons of t se p ocedures. '
i

o m e stud es o f t is tu ba e been carried o ut in Ger aa y and J apan.

Co ple e stud es s ould be ade on the e ect of positive g of a duradon of

i , 2, 3, 4 and S c. Su h s w l pro ide informat on ss to e ini time

r ed for bl lco t to be p oda a d as to the blackout level of man at ea of

t ese intervals of time. Ma ing e q t ns may e one et od of eluding ded

mi s les. S udies o t s ort req e e of a cen ri uge in whi it is possible to attain

appre able level of po ve in one se ond or less. (The new supe t u e now on

o rder fo r the Air 1 ate l Co aa d centri uge provides t e means fo r a ieving

accelerat o n in t s t e .
) u t ati o ns o f t e prese t centri ge at ri ht Field are

aho w n i Figs. 2, 3 a d 4 . A t cs ec rd is repro duced in Fig. S. It w as a surpr e

6
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A erican,
Briti sh and German experience as show n

used fo r sel e t o n o f

ti cal air eva uatio n of c s lties, w here pr 5
tbo ut e ic ent and su cient o xy-

cases, the aximal s fe altitude o f g ht s 3

gen equipment and even t en ce in cases ought to 6ave available emergency oxygen

e uipment. For loag-ra ge ght in pressurized aircraft, the cabin pressu e except

for sele ted patients must be ited to correspond with thls
abia

e
ht must

l
be

research, based on cli nical observation of patients in pressur zed c g

carried out in order to establis met ods of sele tio
f cb n

a
ressu e

rgenc easures

in the event of e plo sive decompress on and loss P

A COMPARISON

In the early days o f the w ar,
G ermans pio neered in large-scale air evacuatio n.

Mo st o f the ex pe ience g ned 6as been available to the U nited

ess la d beh d ana ,
fo r sever ] y rs. In the later stag es of th

ho se o f the
m

e
p
m ns.

T here w ere less tha
at this time , American advances su pass

fi ve thousand pa ents e ac ted by the Japanese Air Force from 19
ust two

4
auents.

one of the argo aircr had litter retaining equ pment and that for p

p Y C N O L 0 6 1t A L R E S E A R C M

A oint w ich c nnot be overemphasized is that of integ on of psychological
P

research w ith desig n o f equ pment, selectio n o f perso nnel i
w o ar

e
to

f
be sele ted

N ew equipment must be designed w it6 a view to the nd vtd

and trained to use it.
As so o n as desig ns have been accepted

, mo reo ver,
are

t
o se

t
the

initiated for im pro ing the selec io n and training °
eco me standard pro cedures fo r

eq ipment, so that by the tim e the equ p ent has b

selection and t ining also will be s aadard. Research on all of these p 1
F rce

s

be coord nated wi , and should be planned in cooperat on w th, A y

o cers in e ch spe al 5eld. Insofar as possible the test situadon n
a

s
se

p
mentd re

e

the fl ying situa ion and involve a total bodily response rather tha g

sponse.

SELECTION OF AIRCREWS

The feasibili ty and value of selection of aircrew personn
d

, P
n the war

ts
he

the basis of a group of aptitude tests, has been demonstrate

Army r Fo rces sho uld undert ke a co ntinuo us pro g of res
o llo w n o be e

fo r selec io n fo r ili tary specialtie s, in o rder to acco mplish the f g l

bo mbard ers, navigato rs,
1. Replace selec on tests rrently used for pilots,

nners, radar operators and fli ght eng neers with alternative group
f tet s invo

l
in

prove che predi tive effi ciency of t e groups c rently in use. T e us

discrim nation would be helpful.

THIS PAGE DECLASSIFIED IAW EO 12958



THIS PAGE DECLASSIFIED IAW EO 12958

, ;
.

. .
 

1 - . . -

-
.

I .
. _

I

, ,

ry
'

.

.

1 -
. . - -. -,

_
1

,

- . x _

l
-

_

_ -
f - _

1

- -

k

..

_ . ._ . . ' .
l

_ _

_

_ _ . . - .

. .: '
. . .

_ _

: . _ _ - __ - . . -
-
. - . '

.

Y
-

_ .
' - .. . . . .

.

- . -

,
_

-

- , = -
- -

. ' -

_ -- _
- . - . .q I

_
j - - -

. .

I
= 1. :

% J
.

. .
• ` •

.
4

-
Y'

_ _ ,

"
. _

. . . ! Y
_ r .

_
-

'
-

-
- - -

' r -
-

r
:

_ _
'+

. _

I
I

:
/

. . -

_ .

r
_

_
S __

-

-

r
E

• . . . . . . .

.

. .

'''

-

_ -

' - - . -
I

-
_ _

-

,
I I - 1' " ' __

-: : - - -
i ` " - ' -rr

r .

•' ' ; =

; ' . _..
- - .

- ., -- =
;:_ _ - - _:-
- l

-

_
l

.
.. -- . -=_.; - . • --- . - '; _ - ,-- . . -

_ . .. - r
- - --_ _

•
.

_

.

1
_

I • .
r I I

I r l l

-

-
. t J

- 1

. .- 6 - - - - . . - -- -

': '
,_ _ --

l l .
. .. _ -

...-
'•_ ! _ _
', _

:r i

- _
1 •̀ - _

_
_

` -r

,• ` . , ,- r

. - .
- ' -

_ . -
. ` u -

9"
.J  .• •  

_ a _
  i

1 -

_

THIS PAGE DECLASSIFIED



THIS PAGE DECLASSIFIED IAW EO 12958

;

1, e li e has been done to evaluate the eff e tiveness Qf h
o osed for

t
orry P P

ment T rainer and the value o f vario us chan
f
s
the D e m

a
el trainer by the Curtiss-

inco rpo rated in, that trainer. elo pment
y ro und

ri ht Co rpo ratio n has raised the basi c questio n o f n heinew
l
i
ich the

n
pilo

g
mo vesg

in stru ent trainer i s as e e t ive as the
this and

s
im

f
la

r
pro blem s requires the develo p-

abo ut in tw o dimensio ns. Rese rch o n

f uantitative indices o f pro ciency in actual instrum ent ight
,e

t
he S mem ent o q y

tio n o f traine characte stics in term s o f such me
n o f the

e
o

t
t mal training pro cedures

appro ach is app able to the exact u r
ine

t
rs.

p

and schedules to be used w th gro

2.
Many questio ns reg arding pro cedures fo r training ea P la t

i
r

her
l
level of po -

ed. Fo r exam ple, it is not kno w n w hethh mibe p e i
training o n re lative ly slo w

fi ciency in co m bat t pe aircr t w hen t y g

and sim le air ft , o r w hen they are givcn an equivalent num ber o f hours in a type

P
inin aircra t w hich clo se ly sim ulates the co bat aircraft,

e
t sta

t
es

f
tr in-of t g

nu ber o f hours of training o n d ff erent types of af
these

r
ro blems a d many sim ilar

ing is no t kno w n. P sycholo gical invesu gau o n o p

ms would m e use of the principles and techniques which Ps
ar and dissi larproble

develo ped fro m study of hum an learning , ransfer o f learning to s m

tasks, and fo rg etting .

ch studies as tho se o utlined abo ve sho uld be applied to all o c upet e
s o f

c
o-Su

ties of aircrew members to determine, on the a
nin

of
ro

c
dur

ea
mtes of forgetting,

fi cien y, the eff ect of g ound tr ning a ds, a r tr g p

frequency and duc tio n o f refresher training , etc.

E UIPMENT DESIGN

o nsideratio n o f desig n o f equipm nt sho ul d include no t o nlu
use t o thatC

equipm ent itsel but also its adapt tio n to the h a°
e su

1

.
T he German Air Fo rce

maximal effic ien in its co ntro l nd o perat o n m y

Ro al ir Fo rce bo th establi shed research pro je ts during th
ant area oand the y

sycho o g ical pro blems w th relatio n to desig n o f
een , navigatio n tables and o therP

research co ncerns the desig n o f instrum ents, radar s

o that inter retatio n of info rmatio a derived fro m these instru
o
f

t is
a

e o fd splays s P

as accurate and as rapi ly secured as possible. Two spec fi c examples t P

problem are the foll owing:

W o rk alre dy has been ia itiated by the Ar y r Fo rces Sch

o
f

e e ic
a
enc1.

M edicine o n evaluat o n o f vario us types ou ht nht a
as c pro blems o n the ability

w ith w hich they n e used dur g str g

mbo lic inst uments are invo lved.
Is it better,

fro m the po in a f v
io nto nterpret sy

the student pilot as well as from that of the experience e
ai

rt
lane? Is

m
bett

e
for the

of the attitude ind cator to represent the hor zon or p

e nt the sitio n o f the plane o r to ind cate the necessa y e
ind -indicato r to repre o

tive mo vement to re n the plane to straig ht and leve l g ht? D iff erent att tu

' use re resent ff erent assu ptio ns regarding the answ ers
h d er-cato rs no w n P

uestions. The need is for quan i at ve measurement o i lo t ance w
9
ent types o f inst u nen under co tro ll ed exper me

68
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I

RE EA RCM I N L1 I L E 1E1N E R N E I STRY

The fi rst inve ga on under the auspices of a iat oa medicine
e ha ex

l
anded

i I concerned select oa aad care of e yer. Although av aaon med P

to enco mpas s co nsider t o n o f rso n l pment, o gen eq pment and fac o rs

' ' aft desi , t c c pe o f selectio n and e still re in t eir o g nal

n a
rt ance. A n w dd t on to aero medical res arch within che pa t few ye rs

P°
n aviation dend

NEUROPSY IATRC OHSIDERATIONS

et- ro ll ed or o et-p opell ed
N europs h a ic q fi oas for ng j P e

ig -speed a cra robabl w be e same as for fl ng p sent day cra t yet means

of selectin$ me ho emot onall y stable (who w not break down nderthe s ess

of handli ng ast ' or der combat cond
n v

)
an o

r

.im ant aince fl yer e b ng entras ed th more e p

snd are being v a g e er respon bi ty.

No rese r o de o rt for selection of personnel and for t eat ent '

. . s chiatric cas e has been accom-
and dis o on of t ose who be ome nen y

li shed up to the pre ent ti d e d ti es in coordin tion nd
eds

t
o be madeP

genc of the w r. s is a long-raa$e p blem and S e ° g
proje t.

toward its solntio . Four ye 's ha e now been lost

Consider g he ' at hasis th t ermans in he past ave pl
n

s n PS
I

il '

try, and the fa that the p oneered the 5eld their develof
date

t
b mericans. Deluded

few. T e r methods of treatment are cons dered out o y

the bel t st they we e sn e eII ' 'e Germans recogn ed ao weaknesses in
e tby

pilots. he app eat was that of stern suppression, so that the pa

cou d not a us p ble s• i d n8 no other outlet, a gr t n bee f
to o nce l

psychiat c pr bl s co m t au c de. Apparently the Germans tn

eir psych atr c a nal es, sa n$ in one breat that hey had none and say ng, in

the ne , t at the ou d n et enongh PsYchiatrists.

h•s ed a p anes p odnce me a ic l vibrati ons of a frequenc ee
2
6 2ica

g Pe
aff e t the fl yer, e Ger n overed supersonic vib tions 'in the M

eeds u to 9S0 , of magai des great enou h to cause physiolo al
to

•
sp P

'he j bomb (V-1) s fo d to create a noise level of I B0240 phons. V a r

ener of th s level p duced loss of patell ar re eges and changes in Sh
the atellarg

aervo s syste . If s pat e c nerves were ut along
•

1 $
s de at 3 or 4 m ;

refl e es were not los . Injec ons of pro ne cou d be ns i
from the so ce o on i e ea s protec ed by lu inu e wardens, produced

" , d u t b athing, and double
pe iar sensau oas ( st o p ts "went t sleep )

N o ps chic damage was attributed to I
i ages res lt g rom b au ons of the h d.

nperso ic w s nce e r do not reg ister ia co ns o usness.

76

_
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' - - - ' ' ' d on a lon
- , m acc de ts s ou d e g'

, op d , be ed o t in its
, , ` o i s, th s dy sho d

,
bas s. l l o ' - - problem h s been st d b P ysic ana

,• ' s c n to t:do g the war.
' ,,

: - o d o er, ._ -_- . - noth g 'I
6

 
_

_ • -
+
lis A ,, ,-

•, •
_ - -

d g long_rang ght e o , ons were
perience a

-
-

- -, , o adm a ster c aid to a fe ew member.
  ero s oa wl

- ,t re sc tat oa rom o cygen s s e ,
.

' e d ent of
- . : l . • t nin ofb n cets, c s for B

,e p a a. _ e s of injurie e d w t cha gea.,_ . :d t
. me be . . : .' ` • ` _ e q ea , and to ta e new tra ning

_
' aft d s g

- • o peacea e.,
.

d md p ,_- ' I
' NS

- ' : 3 R TQRY
--- _ _

-
-' ' aad act ties a r force inc ease

.N e o - _
c a ng

;
. at s e ceed ng t ose fouud

. my Ser i e
sp e d - _ .o s. A compre6en ve si d made b Dr.- : :

_ aes snd o _ e Rese ch dls o ese a ts ad
Mac e d `

1• ' - . _ -
a b ted t e , : : o ' c wd ag o s de t n cl

e e o: . - s r to be coasidered s t e co
` i al Tra

_ _' = : I long-ra ge bomb rs. Ot r ac ors to be
- r s s or o •' nt i f cdb p o d p a n.aad p s
, _ -

dered are
_._ - } ' do d ude of it : nes wi l ezag-

_
ss Ii mi a ` t ons, sn ss•

. „ . , 1a add t t Y
_ t e o .-

e :. . _. - .
• ;:n

er nnel, bo ms p i treat e t o
e e cer a -

-. -
_ ,-

o c a y, e Ar y i Fo ces sho ld nde
d per n

="
_

.' a lo g- ao - -
.

ard reduc on of res rator se e.
" 'd olo c as e ts.' .

d e a c ors, s
. •ons nd d e

' ese e b ' s
_

s of a il a PoP

• nt of m .
contents of l s s m a d bar sc • In

- _
' t m t be oug t'. ese m t sho ld -

,
' a d ion. . , - ' peut c and a b olt as map ap e r
- . c de a l

_
e

_
r - • ._ - e '•

_ - - __
,
" { I ,

- - _ - ,
d des en , s c as oc c vercical roc et

o the ears
- ` or .

-
- .

al r st dy of t e a b t '
,_ e O

- _ pre e t ro su aad o ent of trai -
' s ' - -___ _ the to adapt to a d of altit de.

i ;proce s; •
_

= ..- _ .. -
P

, ` • .. ' _- ` : ,
uentl d st bs fun t oa o :temporcoma d -

alpos
. .r g is steao of he ea ach aa t be aad

1 oin . _- of t i conditi oa has not ee ed r

_ . ` ' ois tn cate
, , _ • ' mp on of the U e ` ol

- - d es ( : _
- .. ' _' ' w t t e a d of t e B e d - lto cephalom-
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_ _-
_

. ent can be st l ) ; es rch to
of pilots b sms l s d the ph a req e

iat on phy iolo a p oio i n nnes to re eal new infor ation about

• remeats; v l d tioa studies, oace underway,
th fl yer and to s p ys re °

point t e sp t r sions n physi al req ements, and t e de
h
e

lo ex
f

ne tec niqnes or s r e ts fo r per or ing both PhYsi and p yc i

s at on .

_
In con tio n e ophth olo po o of the exa nation, experi-

m wo r on the on of techniques of exa ation must be
anse r-

be foll owed b p lon d a ds ° n es. Ce a ques ons are y

tbe r y Fo es ia derive ma i l benefi t f om ng personne . The most

po t at s a e cie y s needed for a man to fl y

E re ly rapid asc a d de cen s of newer aircra and t e development of

n gs a d ' o a ions equipment will infl uence physical req re-

ts for t e ear, ose and t o t examination. ali dation will be pushed a step
m
or ard by the development of group tesdng by audio eter a d by ot er tests.

For the gen a med Port ° n ° f the examina on, data al eady on hand should

add a great dea of nfo a on as to the a t l alue of physi a m
so that eah will

A oacerted e$v u d e ade integrate all the requ rem

ven its proper w ht in he physi l evalua ion of a fl yer. Along those same

li nes, a progr shon d be s u determ e the loag-term eff ec of ying on the

ene healt of the indi dnal. It is believed that this w ll show that 8yi
determine' g

no lon • nge progmm has been insti ted to
. eff ect oa h a t b t, Y S

his• I' e y Forces o ers oppo c ni for carryin out such investigative work.

For the psy holo g por on of the req r ments, see the sectioa on Psychologi-

c Research.
P ysical req r ments for fl ng in t e German A r Force were sim ar to those of

tbe A m r Forces t e ezcept on that the Germans were more li be l
N o

g
ro-y p

t e medi l eaam ner ore l ay in accep ng or rejecting the cand ce• r

g of valida on ad been ed out and German Air Force req rements were

purelq e p r ca •

CARE OF THE LY R

The experien e of in ed c o icers in t ctical its duri g orld ar II has result-

ed in acqu reme of muc infot ation abo care of fl yers. Ma y arli er coaceptions

of what makes for $ ency were found to be erroneous. he
o

r
t

h
factors

tion of an i forc d t e operat onal si uation were found to b p

in decermia ng e p oper re of the 8yer.
1'he ever- ha g it at on alls for coatinuous analysis of che med cal problems

the fl er i a t a op ratio . e eld is one for combined research and clinical
y

p ice.
First an mpo t fi eld of research is continuous statistical analysis of all nau

h
e

' i e n the variou theaters, his projec was u derw d 8
-of loss of y g t o ug h not pe u

w ar and d d n h to fo cus at e o n o n medical pro blem s w hich,

r Forces, are mote serious when they involve yers. As an example,
li ar to the
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_ ce of a _

. c s s 1ee . ,'- = . ely -- xt o ld p o e
' - __ ,

- e ne in fie d ra ::
. _ e pr a - _

L . _ _ -
ea c e e d g ades l

`
_ of o icer a th r y accord-' • _̀ • od o ld_ ; _ . gt : s io f

> . _ _,
: e the m it e dy has been, _ . . _e e o c se r p on for thes of `

- c >
, _

neeeasa t e os ho o gh y he
" ° _ - o ce a o e o the pso'r _ - -_ - '-

p r
- -' _ - -.• - • . _ .

y - . _ _
1 1

- . .

I ]
_ l _ _ ' _

-
_

I

_ [ '
/ - I '

_ - _ _ . _
_ _ I

1
_ _ _ . _ _ _

I
[ _

_
-
_

_
- .

- , • - - 1 1
-

f = -_ . , 1_ 1 - _ .
_

_
- •

- _ : -
_ _

THIS PAGE DECLASSIFIED IAW EO 1295



•
•

. _
_ . _ • Ir

` 1 ,   - _ - r _ r_:.
.. _ , .

I
I . ' ' 9

. -
. _ _ r , _

-
_

I- r +r fff r
I

IJ - ' N 1 .. . . .
+

'
_ t n .

L .
. - . ' . : :

_ _ . , . r
r r .. . -

_ _ . .. . ... _
_

, - . . _- -._ _ . -e
r. . . l . . _

r - ` i . r, :
'

a r
-

1
_ .. 'i r

T .,
= ' ' v .

, ' r '
. . . . . . - ..

r

. .. - r
. . . . .

- `
• .

!
_

. . • .
_

ir " ` l r .
t _

- . - -
r

.
-

- V _
i . - . ..

, •
- •

_ . . . -

_ . I . . . + ,. i

'

_ -
'

-
r

-
" r r r .

_ - . .
I . Y

.
•

. .-
- - - - .. .

. . _.. . •. . . " - - ,
I .111 p

-
. . . . -_ .

r ,. r r
li l - t . . .

.

. , 1 r +
1

_ . .,. • _ . . '
I, -• f

r '
I

: u r - : _ ' ' rl . . _
l
} . y _, r . r ° • t: X 1 f. _. _ .

r ) - r _= rt

. . _ .
'

r - , . r r c y
r f .

- - . . - I
.

"
. . . ,. I

I
I .

i
.

' '
. 1 _

:' : p c r .
+

- - r

I _
) i r

i I

.
. - . r ' 1 .

' f
I

,
" e ' - :

_
- , c -

,
r t r

_
+ >. , •

I
_ I

r , i
i .- r

- r

-   l . - . • . t r.
' ' - -- -I

. - . .
; - -

' - -
p . a : . . . . - .

. . - ' . ' r
.

' - r ,. . . . r - . . ,_ . - I•' I :
. . . - - . .

_
i

" 0
.

c - I I I
. ,

1
. . . .. _

. . . . . . r

.
_ _ .

If
l

4 C 7 ' I .; _
I _ . . r•

_
I I I ' . •

' • J e d r : 1
.

. . . .
.

r
,•. _

r r ' . -
. p . e . . .

- - -
I . _ _ r _ . .

c . . .- • - }
,

. > r
l
• ' ' ' ' - - c . - - ' - _

-
-

. . , I
j

.
. .

J . t ''
+

n -
, .

l l l : ' f
+

,..r . . . , :

_ . - . .' . .
h .' I

a 1 M " I I
. . - r

t
__. + + .

l e ; . 1 r l e '
. _

'

_ l _
. , I - l :• r . + + U ) r

t~
' + r . . . - r ' '

' 1 r
_

+ " Y ' n '
.

L - -
I .. . r - - - r

- - . _ _• t t r t „ u . _
i

_ .,. "
. _ : .. I - - I .

. _ - I .
' lr ' . , n • " -r

.
! I .

f _ ) i . r

r

r c
;

I I • - . . . I

c

r "
-

_
. - c J r ( . . - I

- I ' <
. - I 1 :

.
l

_
I

.

. . . a• . .
'

. -
+ " I I _ . I

. . .

. . . r 4 ' 9 A r >
_ •

J

_

I
1

-
•

. . - -"
r

I I
r

I - 1 i
y

)n
.
r
-
j , -

- '

_
i I

.
L

. . p .
' + + .

' . p
. . c .

t '
. .

_
r

I

-
.

- u r r r
-, r .

I . .
•

r . _ •
. . .

1 '
I r " . . . r. 1 t - . . . . . r .. . _ _.

.

_

•

•

: . ' - ' " . '
. I

r

_ _ _

p k

.
,

. . 1
,

,

1

,. r - t r l + t e c
'

y
_ v '

' 1 i
-
` .

'
. , ._ . . -

.
' • :a . _ - - I

- _ .
_ • - - -

, _ - : _
,_.. _ _ _ - - _ .rr .r w

-
' I

.
_ . . ' . .

l
. . - . . . . . _ .1 _ .- - ...-

I • . : r .
i . )

. r . . _ ; ' : .
• _

• . r r - . _ . . . u-

'
r_ . •

r
. Y • • '

.. . . ._ _l . c \ u . 1 r
M

y . . . _
I .. • , • r' I

. ' _ - - I

.
;

. .
- ' .

1

. . ..

r

_ -
l r r

__ . - . -
.

I
 

. .. - - !
. .

I
. + . Y . . . .

' 3 .

c {
. - . . . . . .. -

•

I I :.
i

t
.

/
. . .I _ '

' _
+

f
l : + ' - , 6 r ; _ _ . r

I
, 1 • - . +. _{ • .. -- - I ' - : r . - . _ . , . ,.. .

. I '_
r

, , . y_ r r . . .   I. •
.

. • ,
t • • t _ , .

r
. r

t
r y r

. . ,

r •

I
. :.

+ r . , I I

_ r e , F • h r + y i - I
I .

- . r + r: I .
_ . . . . _ . .

1 r
.

r
_
; . -

- . `

. c + . . • r I I . '
„

I r . ..

• . - :,
1 L

: -
.

F _ , -
C ;

_ .. . . .. . . . . . . ' - , } • . I, = ' - _
. ' _ _. . ' . , r

_ r - ; - I ..' " 4
_ • - - -   - , II
-

u
. . . . . • r

I I

_ - . . I I I
L '

.
I l

' _ -
. ...

'

.,
4 II

, . •

t

.. _
' r _ _ __

I

I : : e ' v •
•
• " ' - ` - ' 1 r

- r I I 1
_

.
_

.

. .
!

.
-

I
t : :

_
i .

;
: - _

r
I . I • :

I

  I_ _ _ I.
•

' r, ,. .
Y •

• - _ - I '
'

. . I . r . I . : l : 4 r . r a r
• . f '

. - I I
_ _

-
_
- I - .

_ II ' ', r'
-

.' I I
I
I. . ; rj I _"r r r . r •r- . •. r ,. ; ., , , _ ! .

_ _
, , . -

: I
- _

'
-u , t r , ` l

M-r ' ' -
. . - <, _ , , - I

. .
. r r

.. . . - _
r : _r

_
I

. .
_

_ . .
r .

•
!

-
_ J I

.

J •
" •

-
' . . . _

. .. . _
.

r

-
_

I

.

. • . r .
' . . . _ - r ' 4 1 M 1 -

"
. . .

l

'
•

• .. . +r
( ' c . • - ,

l
r

•. r: . -
_ ' . - ! '

-..
;

, , I r
I ' .

t
T- _

1
- - " 3̀ II

. .
__ " +

> . f I c ' c r i l
o _

' - - - _ r . V . . . . - _
'

. . - . .1, _., . - .. - -
.. , . .. -. . . . : 'e

. . . I . : . . - •- . . I ' . . . . . - . I - - '
__ . .

y '
- - -

.

_ . I_ _ _ _
T

. .
- .I ! F _ I .- r ' T 'r ; . • ' + . • - r - I

- . • r
"

, -
. . .

'
. -.-

- - - . . . _ _
I I

' l . . , . l ` " r . . _ . I _ -
r

_ .. .= "
_ • . 'I -- - I . .. . I • 0. I

. . . . . . -
t

. .I . ' - 1 .. .- .r l
. .

; t ' i
I -

. Ir r I _ I I1 '
, , ,r .

- . r
' ,

r
, i i ' ' u r

r r
'

. . : r . .
- . .

- :-.-
_ , - .` . _ I, > - -

• '̀. _ I
' .

` :1-. ' I . I
J l M

I
I I I

I
I I

I
_

'
• . _

. • "
. _

I . r I 1
.Y

. • I . - I - I• .I ,

_
•

_ . • _ - _ _ - _ . . . _ _ _ +

  / I
r

_ . _
> = _



THIS PAGE DECLASSIFIED IAW EO 12958

person a o whose pabilities information was incom lete ithe success of such a pro g ra wo u d depend 1ar
p n many instances andse e ed

. T ha 3elec io n can be do ne w ell is evi
d

en
y o n ho w carefullw ho are s ucce ss l ced by he num be f d

II
idu ls

y ho sen fo r fell o wships and scho larships, In a
some of ese individuals did not develop as researcble individuals to the milita personnel, they would b

even if
scienti c m 'y service, since they wou d be well indocttinated

lua.e od, which is applicable to theSuch a syste m ig ht be e tended to reserve o
ice o f edi cine in any o its phases

e
they wo uld serve w ith the armed forces fo r a i

rs' to o , with the understandin thatthei r training , g en um ber o f y ears i ex chan fo rThe second method under the second
g

commissioned perso el in civilian laborato
ssibs ity (sponsoring the traininrently in use in e r ) pat erned a er he met od u

ofMateriei Co mm and
. In tha co m and, !ar e r

eng ine ers are g ve a e ended co urs e o f traininwill then se e at l east t o
$ g o ups of g raduate

y rs with he ir
' w ith the unders anding tha theym em bers of these class es are selecced severa n vi

1 Co m a° d
' From a nonstitutio ns fo r g e to p 'po stg d te inin

dual s w ho are sent to civili an n.o f Phi lo so h g ' 1° any i stances l eadi to the degree of D o c
P Y n E gineeri g. Their educa ion is sponsored 'nu ber of years of se vice. O co p letio n o f their

r

_

n return fo r a statedn the A r Mater el Co educa io , they are then em lo edm aa d in acco rdance with their t a nin
p ym etho d and syste of po stg duate educatio n i s esele ing and train n

• Such a screeningqually appli cable to heg m e l esearch perso nnel, e speci lly in view of t
pr ble o festabli shed in the r M ate el Com mand

,
he precedenT he hird po ssi bili ty na ed in the lis which athat of t ining research per nnel in mili a la

ppeared in aof the staff of he li ratories. If e ers

Previous parag ap ,r boratories, hinges on the cabe feasib e to P onne! are of the highe caliber, then
p

t
a

s o
t

d
c in others; if they are not of the highest raliber

assure o nly edio cr ty ' et . , t en the system w o uldin erferes wi h t e i tro du o f n
e

w
b ve real disadvantag e o f this s stem iso f tr ,n g described

1OOd nto the labo ra o es w hereas the m etho d
der bo th m eth ds of the seco ndnew poi ts of view because the personnel would be trai

ssibility wou d introduceatories. There is no reason, 6owever wh ned in severai di erent labor-a d third poss bi t es co d not be institut
the mechods suggested in bo h the secunder either system shou d be e uall

ed' he selec ion of individuals to be trainedso nnel ,
9 y ri id and sho uld be le t to pro essio nal per-Sho uld the third ssi bility be inallwo u d be well to attempt to ve the

y decided o as the o st desi bl e, then itt p erso nnel so me so r of acade c reco niti
do ubtful t at the s e i ce labo t ri es w o d be a -H o w e er, if the lab rato ries ,ere asso ciared wit

credited to
g ° ° ' It is

it mig ht be po ssi bl e fo r the universiti
h universiti es the fo u t o s

s
i

g rees.
o w , In thi s w a es to rec g n ize the training as y uiv le t

b

o s
y, o a an ex chang e basi s, the individual mig ht o btain h '

degree from an accredited universi y, s advancedT he asso ciat o n o f an rmy Air Fo rces m edicaversity wo d a e memb rs of the facul t
1 research laboratos tants and y of the universi y available for us e as o n-

pco fesso rs co uld ac in this capaci itho ut o ig g o n a ive duty. T he1t
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.

.I N D O CT R I N AT I O , EQ I P M E T , N T R I T I O N
A N D A I TATI O N

D urin the past ar, o ne of the g reac services perfo rm ed by the fl ig ht surg eo nand aviatio n physio lo g i st fo r fl ig ht crew s w as presentatio n o f the indo ctrinatio n pro -g ram thro ugh the altitude training units . German fl ig h surg eo ns have been un nim o usin their o pinio n t at the averag e Am erican fl ye r had kno w ledg e o f aviat o n edicinethat w as far superio r to that po ssessed by so e o f thei r physi a . O rig inally, t i spro g ram specialized in the use o f o g en and em phasized the po ssible incidence o fbends at alcitudes abo ve 30 ,0 0 0 k
. As time pro g ress ed , the pro g ram extended to in -clude o ther subjects, suc as : care of perso nal 8ying clo thing ; protec io n ag ainst heatand co ld ; use of par chutes; use o f air-sea rescue equipment; survival o n the sea, in thejung le and in the ar ti c; use of e-fi g hting equipment and use o f radio interco m uni-catio n equipm ent at altitude. Sim ultaneo usly, the indo rinatio n pro g ram w as a co n-stant so urce o f info rmatio n o n requirem ent s of the desig n fo r, and o n the eff ectivenesso f

, fl ying equipment fo r the Air Materiel Co m mand. In the po stw ar perio d , indo trin-atio nal pro cedures sho u d be co ntinued o n a reduced scale t ro ug ho ut the Army AirFo rces so that the Bying personne! will be acquainted
, by actual use, with new equip -ent as it is develo ped; fo r instance, the eje io n seat.

HOSPITAL AND DISPENSARY EQUIPMENT
he Arm y Air Fo rces ho sp it l a d di spensary equipment fo r 5eld use must bereo rg anized and fu er developed

. D evelo pment w ill include the planning o f ho usingfacilities fo r fi eld i stallatio ns o f bo t6 ho spital and di spensary, so that a unit can betranspo rted by air and set up w ith the le st practicable delay. Al so , w o rk must be do neo n m edical eld e uipm ent and supplies suc6 as chests, m edical and surg ical wardequipment, adm inistrative facili tie s, l abo ratory facilities and dea tal equipm ent. Firstaid kits and o ther individua airplane am bulance o r rescue kits w ich are pecu iar tothe Army Air Fo rces m ust be the o bjec o f co ntinued develo pm ent. A o bile dentalunit is represented in Fig . 4 8.

NUTRITION

Adequate nutritio is a well reco g nized essential fo r g o o d healt and m o rale andhence is impo an fo r t e precise perfo rma ce req ired in m ilitary fl ying. Both thenutri tio nal value and the tastefu! prese ntatio n o f the fo o d are im po rtant. T hese fac o rsust be co nsidered fo r re ar meal s as w ell as for lunches served w hile in ig ht. T heArmy Air Fo rces sho u d co nsider: ( 1) so urce of fo o dstuff s (including ydro po nics) ;(2 ) preparatio n o f fo o dstu s , co nsidering nutritio n, therape uti cs and palatability;( 3 ) feeding of perso ns w hile in ht; (4 ) special di etary co nsider tio s in aviatio n;( S) em erg en so urces and preparatio n o f fo o d .

l O
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tio ed previou ly) ; a d ° ita on easures for vetinental pa9seng r aircra ,
ry large contin tal and intercon•The brief me req red for transoceanic fl i ts maUnited States of individ ls harbor n commu ca

kes possible the arrival in theincubation st ge a d of i se s capable of t
ble diseases in the asymptomatic,pro blem app cable to e Arm s l° g se e. Research on thisiaternationa! a

Y Air Forces sho ld be coordinated with federal a
e es respo sible fo re u ations a d law s o a w or _

ndo f quarantine. T ystem of quaran ne cou d well be based o a stem o
e syscemintelli ence, nse of an intet ational travel-lotravell er and reco g ni tio n of t e de5nite

g a° d imm
y f di seaseatio n reco rd fo r eachimm u izatio n,

protec io n a$ o rded by m o der etho ds v fT he adven of D D T as ocides from ai c
e° ed a wide fi eld for disse ination of power ul inse '_

is c s for combined iaves i a o° s b aero
1entomolo ists, nitar e gi rs a d medical me . Resear

y at cal e gineers,for iavesti a ° s of sinsec i ation of aircra , ca
ch al ° $ t is ne also callsp s tes and perm anent install at o ns.

1
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'
I
I
I

,
_ , .

Pc = b be e d ompress on in p
pa •• ns s e s er deco pression psi

. -nd
0.9 1 = Vs pre of ater at body tempe ature, 9 .b°F in psi.

I ard ar, ra d ia t e above series of c er ents t at for
ery r pid or i

,
d press ons (approx. 0.4 1 sec or le s) a re ative gas

e c a sion of 2.3 p t e a lerance. the ume of decompre •
s on ncrease , e L p sso of expan ng a es has time to be absorbed `

parti lly b neighbo ti es and t e ase can escape f o t e bod ; th the
' ma m tole an B d n s In Fig . 2, the a mum tolerance decom-

p e ion ond d ons, o er ed r h an subje t , have be n plott d in.ter a of RGE

s ad e time o de o pr.ess on, t. A st ight l e, drawn bet een e topmos series
periment , is d bed b t e e a on

RGB ( s) = 2.1 - - i ?.0 t (2)

T s e de6n "t e o e l ne decompression con tions be ween the one of safe- -
t , deter ined b a q e la at ience, and a one o ce a n , in which

e p ri enta dsta e her a e l or are nknown. T e l e descr bed by eq acion
' " - (2) s be cons d d

. t e s is t e g neer a maxi um desi n l it for tolerable
de ompression th t ud a ' of s fety s ent for i itar operations.

' It sho ld be added s po t t t e p obabi ty well e sts t a ce taia conditions
' above this line are t ble; l o e er, e present limit is proposed ntil new data

re ava lable for w c ne d si ne can be dr wn.
F Fliegner' ado for tl e 8o of air from an ori ice, it caa be shown

t t t e t e of de o io , t, se onds, may be desc ibed with i ient acc ary
by the eq ation:

t = 0.22 c/ A) - (Pc - Pa)/ Pa,
(3)

here
Vc = Vol e of pre ized c bin in c t

. G o s se t ons! a ea o hole au ed by stru tu l ailn e in sq in.
and

Pc and Pa ce aa befo n eq ation (i ) .
A ptel minary test of 1 is eq t on by a oal decompression in ht iadic tes that,
beca e of a possibl 0 " e coe nt less t an u ity, the obse ed imes of decom-
p ssion may be lo t calcu e a o. e. For the present sn lysis an equat on

, • g ving the p ob ble n dec mpression time for a g ven set of design actors
is desirable. •

Combin ng (2) 'an ( 3 e z m tolerable relative e ansio of internal

a es is g ven b t : o

RGE ( a ) = 2.i - 3 6 ( c/ A) (Pc - P a)/ Pa (4)

The cri erion of for n a rcr durin any decompression in a pressurized
' ' cabin aircra t is t at RGE (1 a c) cal ated by (4) fs gre er or eq l to RGE

' a calcnlated b ( 1) .
RG ated by ( i ) ex ceeds RGE (M a ) , dang ero us

,
10
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A c or that m st e . ea er o s consideradon while $ 'ng n pressure- abin
a c a is t e du a on f s co s o s esa for a pilot a ter d omp ession. Above
30,000 , the ti e o co sc o saess becomes increasingly le . S ill a d prac-
dce wi , therefore, be qui ed by the pilot to conne t his o cygen system. The allow-

I able time for emergeac action Is trated in Fig. 3. The cu es gi e h time of uae-
l ons o nes it n+dw t o t pr ous use o ox ge .On the basis of thes c es

i may be concluded t all crews of press e-cabi tac cal aircra t in co bat areas
aho ld se their o yg as for ights above 30,000 k.

Below 30,000 e oss of $ ag e enq as a res lt of s sudden de ompression
of he cabin is a mst es minu es rsther than seconds. Cu es ndi t ng these toler-

e li its are pres n d in Fig. 4. e ow 25,000 ft the l its a greatly wit i -
' di idu l tolera ce to an da and msy be considered in t e present c art s in cat n

s trend ather han a ba s for desiga or operation.

. Use of abin pre s at on se es to reduce he requ red oxygen pacit ra er
l n to e i i ate t e d for t e syste . Cargo and passenger airct a with pressure

c bi s, such a the Co lsdon { g ) and Strato Cruiser (C-97), ha e cont nuous
o s stems Eor boti t p sse gers and crews.

It wonld be s e fa s o po for designers and ginee s to plaa, for po t-
, wa o mer al use, pr u c b n a rcra t wit ont o gen sy te , when t e danger

from ano ia to p seager and airc e s at aldtndes abo e 10,000 t i rea zed. -
thoogh, for the crew,

d ce t om 0,000 to safe alt udes is somed es ossible
ith a e , occas o s arlse whea weather coadiu ons pre lude s dden lowering

. of alt tnde. Under h s ond do , the danger to crew and passe gers is serious.
n i portant a e r ot l p e su e- abin a cra t is that supple en a o gen

mus be a ai able at s t tudes e $ig s above 10,000 are m de. Present-type
condnuous ow o cyg n s te s, as are u ed in the C-69, wei v ly 22 lb and

' a e a weight pe alt app i ately 3-1/ 2 !b per passenger and ccew me ber. ,
• This weight pen lty y be redu ed b u e of igh-pressare sapply o gen or of

l id upply ozyge . A aew t p of emergen sys em wh c s showing considerable
pro ise experi en a is a c he ical o gen generator in supero ide or perch-
lorate. Wa -a ound o gen bott es for stew desses and crew bers will also be

cessary emergency . Fi ly, the weight penalty of o gen eq pment for co -
merc al ai cr ft as a e i s rance ia very.small compared to e pay load and ce tain-

' ly s all co pared to h 1200 lb now carried in transocean fl i ts for l e-raft and e-
. p o e c ve equipment. .

Use of o gen s p ed by t n o s-8ow s stems below 15,000 ft does not re-
_ quire any s ll or indo tt on o t e pas enger. Above 16,000 , it may be neces-

sa o have an o yg a : s d l or passeagers in pressure-cabin a c a mu t e
same as l i e-boat dr s a e held o hipboard. Emergen ies, aused by loss of cabin
p ssure abo e 2S,OO : ll req.o re q ck donn ng of ox gen e ipment b crew
snd passengers, the e ese re for se u cons ousness is approximately 4 in.A additio al emer o ide a ion above 5,000 k is the ossib ty that aero-
emboli sm may oc r o e pas n r ot crew member. As a gene al practice, p e

ew, in luding ste d ses, m s be thoroa hly indoctrin ted in low-pressu e
c a bers.

ll

. ,, .
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Aside fro m the eff ect o f ltitude o n nig ht and peripheral visio n no ted abo ve,
t ere are o ther co ns deratio ns for aintaining iso baric cabins at the 50 0 0 ft leve l o r
lo w er. Co mfo rt may be de i ed as he state in w hich o ne is unco nscio us o f adap-
tio n to 6 is enviro nment. D isco fort, o n the o ther hand, i plies co nscio usness o f the

acco mm o dative pro cesses w hich ar being made by the bo dy. D isco mfo rt ca a extend

al o to a level o f pain . Fro m the te perature view po int, a subject is com o ble w hen
he feels neither ho t no r co ld. W hen he is ho t o r co ld, he c n acco mmo date physio lo ic-
all y to his enviro nment b t su l l be un o mfo t ble . W hen acclimatiz t o n takes place ,
he is co mfo r ble since he is no long er co nscio us o f his acco mmo datio n. After e i s
ez po sed to the en iro n ent, ermanent physiolo g ical chang es take place which are
de ned as adaptatio n. H u an res o nse to altitude is parall el to t e res po nse to heat

and co ld . W heo a hu a , o se no r al eaviro nm ent i s sea l evel, is fl o n to 8 0 0 0 ft,
he must acco mo date to this level by chang es in respiratio n. H e i s co nscio us o f an
acco m o dative eff o r .

(T s is a co o n experience of air passeng ers fro the East

o r W est co asts w e t y debark fo r s u etch at Albuquerqu . ) Alt o ug h he i s no t

• neces rily yaaotic, he has a sensation of air st rvation when exercising. Passengers
do not ha e a sense of comfo aor complete freedom from this sensation above S000
t u til they are ac i atized. N or al eal hy people can accommodate to altitudes as

lug as 12,000 ft. On t e other, Haldane ha obser ed a osis at altitudes as low as
8000 ft in narmal subject accl at ed to sea level.

During t e recent ar there has bee a great deal of tr asoce n fl ying by the Air
Transport Com and, the Naval Air T ansport Service, and ta tical aircraft at altitudes
of from 8000 to 9000 wit out regu ar use of oxygen. At 6rst, the same aircrews
were used for t e complete transo eanic run wit out change. N ow crews are rotated

every e to 10 hr at interme iate stops, and givea 24 hr of rest b ore completing
anot er leg. Th s rotation p ce ss resulted in a great improvement in pilot e •

eory . A ter from 24 to 3 r of from 8000 to 900o•f fl ying with oc sional stops,
passengers often report e treme lassitude for several days on returuing to their busi-
nesses.

Altho u h at 80 0 0 ft a p ilo t c n act w itho ut handicap in an em erg en , lo ng e po -
surc o f fro m 8 to 12 leaves him , as a rule, sleepy, unable to co ncentrate, and w ith a

g ener l ck o f m otivad o n. In reali t , the 80 0 0•ft i so baric fo r pressure-c bin aircr t

w as pro po sed back in 19 34 w hen ig hts lo ng er than 4 hr w ere no t co ntem plated as

a ro utine. T he experience o f thi s w ar at ig ht levels of fro 8 0 0 0 to 9 0 0 0 ft fo r fro m
8 to 12 hr has dem o t ted that fo r pressure-c bin aircraft, co m o rt of passengers

nd effi ci enc of crew s dem ands the use, w herever po ssible, of iso bari o f 50 0 0 ft o r

.
lo w er.

In su mary , aviation is now lon pa t t e pioneerin stage in which co fort
of passengers and e e ry of crew were nor fa tors compared to performance
and speed and altitude records. Avistion e g ee ng has advanced so far t at the price,
in eight penal y and pe ormance, for safety and comfort is sma . lus is es eciall y
troe w en it is real ed at speeds of more than 300 mph and ht of from 8 to 12 hr
s e commonplace. Cab p ssu stion is the rst step taken by t e aviation industry
to include in t e structu al design of an aircraft a factor devoted enti ely to the safety
snd effi cieqry of ai e and the co fort of the passengers.

114
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a nu ber of stude ts at a basic school spoke, in turn, a li st of wo ds into a micro-
phone leading to 20 headst . At each headset was a fellow student who li stened
and tr ed to write down the words he heard. Si ulated airplane noise ed the room.T e loudness of the spea cers' voices was intentionally varied from we k to shouting .Appropriate in u ents recorded the loudness of voice. The fi g re shows the per-
cen ge of words s oken at ea h londness that were understood correct y. Two c r es
ate shown; one is or the T-17-B hand-held microphone and t e other is for the

- ANB-M-C1 ma k icrop one.
It is seen that t t e o lder •17-B icro pho ne intelli ibility i s relatively po o r

w ith t e w eaker vo ice. It im proves but decreases again as lo udnes s is rai sed to very '
h g h level s. T he a t w ere made d earer for training purpo ses w hen the o ptim um
point on t e curve was labell ed as a voice that is just not shouting (Ref. 8) . Other fa
so gest thst this ssme le. el sho d be used with the AN B-M-C1 hen at ltitude,lt ough, as the 6gure shows, this supe ior equipment requires no special eff ort at
g ound levels. Si i ar data are avai able on the intelligibili ty of various methods of
holding .the telephone, on rious message forms, and on met ods of call-up. In each
ase there are considerable di erences between alternative et ods. Resuhs are

now incorporated in do t ine and in a training course.
hst et od of us of an open s ght on antiairc a t ma ine guns will give the

bes cesults In 1945, a ter siz yea s of war, the question started heated argu ents.A par al answer based on f t may be furnished by aa experimental program of a
p je t now working it t e Ant aircraft Artiller Board. Because of e limitation
o n pecsonnel and e upment forced by the war the answer will be far from 6nal.N e er heless t e progra should subst tute fa for heated argument.

The developmen of optimum operating procedures for m' 'tary equipment is
t s shown to be a snbje ame able to experimental research. Further ore, in this
fi eld as in he desig of equ pment, research personnel with an inte est in the human
fa or are f equentl able to make im ediate, nonexperiment l contributions based
on co mon sense, e pe ience, and the general prind pl s of psycholo . N merous
ezamples might be cited from the a tivit es of the war. The fi eld is one which should
p ve frui ful in t e postw r period.
TRAINING

With the develop ent of ade uate methods of in easuring hu an p ofi cien y it
becomes pos ible to ez eriment with t aining itself. It is. no longer necessar to
answer su h quest o s the followin on a basis of opinion: What is the best of a
nu ber of possible t aini g methoda? For how loag should men be trained? Is a
pa ti lar tr ining aid seful or is its p oduc ion and use a waste of time and money?
The quesdons ca b snswered by e eriment.

Fig ure 3 show s t e result of an ez perim ent co m paring hree et o ds o f training
anti airc a ners (d e to r t kers)

. T he three lines represeat the acc racy o f
t ac ing of eac o f three g o ups, tra ned by d erent m etho ds. As t i ng pro g resses
a the c r es fall. T he ti e o ff targ et (by o re than 2 mils ) is decreasin . All m etho ds
a e successful in imp o ng pe o rmance but use o f a parti cular che c-sig ht in a par-
tic ar w y gives the grea est pro vem ent. Standard A rmy trai ing g ives the least
i p o vem ent R . ) .

l 6
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_ , - - -

1 ,

- ome age e e ed to se biographical infor a ion ( u tion, sport ,
oc pations, hobbies, t .) to su plement test scores in ass gnme t and classi ca-

on. Biograph a i or at on has o e major advanta e over est scores. It covers
a wider range of i fot madon in a short t me. Bat its d sadvantages o t eigh the one
ad antage. he i or don i quslitat e instead of qu ntitat ve and is there ore har-

- der to use in sta dard ed forms d p cedures. The young me most preferred for
•for l tary ser ice re d s a l opportunity for the varied e perience which would
b va uable as a ba s s classi catio Bec nse o these disadvanta es of bio r phica

ta, aptitude tests•a e ely to e a as the prin ip l basis for as t on. The best
s tem will make it p ss ble o pplement est data with whate er other accurate
in o ation is avs a .

. 'he development of ilita apdtude tests is still rel tively ne . Muc remains to
be done if the Ar y o e ter the ne war wit a system whic will then be adequate.I In 1939 hen psy olo sts o ered their services to he Off ce of Adjutant Gen-
eta in elat on o l s i i ati t ey were told t at t e r y had its system al
p epared. en the s ed the u re of the system they were told that the Army

_
A pha intell ig nce te t de eloped in 1 17 was its foundati on. When the asked who

o ld snper se he a nistradoo of the syste they were told that psychologist

. e erve offi cers wo d do o. T e e Ar y and Reser es conta ned •fe an a
ore of qual ed psycholog st , d he syste w ich was contemplated was a pri ,-

= tive and outdated as th airpla e of t e r of 1914-19 1B. In consequence, se eral
ears were lost wh le a new m l ta p system was devised. A similar failure to develop

h the ti es w ll be. e table a r t s war u less researc is continued.
. Three ajor p o e the fi eld of c assifi tion can no be foreseen for con-

tinued study by the A y. e tr t s not a research problem b t it is one in which
= the researc ms a td ise and a sist. It is to se u e t e successf l use of owledge

a a lable. Cla s adon-tests a e av lable now for many Ar y oc pations. More
; are being cons rac ed nd e al a ed hoa h the war is over. However, only a small

fr tion have bem actaally r al - O y in the classifi tion of aviation adets in Ar y

_ a d N avy 6as psycho i sl d t been adequatel nsed. l sewhere classi ca on is
po ad c and unce t i i its e$e ts. In many cases basic data are .ored in origi al

- lassi cation. In iy ases when o iginal class fic tion s properly made, tr nsfers
o u srbitra ly a d ot inor r asons. hen transfers oc ar s a result of major
cha ges of pla , as wh large numbers of in a tr en are suddenly needed, the situa-
tion is u der t dable d re sonable. When it results fro lac of an adequate ad-
mi istrative s tem l u e c n only be ascribed to the ine itable, widespread ig-

- ao a ce of the possi l es a relad ely new ield. The Army has devoted an im ense
mon t of time aad ner to t e d elopment of a supply syste wh c at e pts

' to de ver the right s p e to e ri ght place at the right ime. A si lar eff or should

, . be made for manp .

- A second proble : e ess tate ther research, t ough some of th s n o ly be car- '
ried out u der wsr on t o s. is is to study the usefo ness of d erent classifi cation ,

~ pto edures in the g o of s ll n co bat. A great many tests a e been proven
o be e in pred success i r y s ools. This t pe of predic oa is i port nt,

for successf l o p o of special ool programs is a necessary step on the road
_ • .= . _ a

.
,
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•' P / R 1 YCMOL i 1C L RE E R M IN TME •
.

• - RM A1R ORCE ''

_
In the li ght o t ime e ord, the valne of psychologic l research to the

_ m r Forces i p o. ' i not to say at a such esearc has been al able
• s saccessf . ' e a e: ot been recorded in this s vey. 'he auses of il- -'

_ re have, for e t, b e c of svme one of he condldons of the suc-
e s of P oject N-i :1 aed abo e. Whea t ere is a aeed, . hen work is done '

-' ' a t e right ti e a '
, eo se assistaace is capable and a ive, whea the

- e rch ta is q d ez er e ced in ilitary resea c , s lu es are r re.
- • There is one a a o ' ' of s cess ul research which has been noted

• y p chologists a o o the 5e vi es. Paychological resear ps shoald
; be espon ible prim a agency for sc eati c re ea h. he interes s in
- - an agea sho ep se p olog ts. If ps cholo a are scatt ered

_ _ • t ough the v c s, : l a a ta ed, a few at a ti e, to this, th t, aad e other
_ ad a s rati e, ac e c, e g ne r ng, or medical u it, the soo lose t e r p ofes-

- s o al stat as ps sts a d n of their spec fi c coatr b ioa is lost. This is
ot y a t e d e ose aad ontiauous cooperadon between ps

• olo sts snd suc or t oee.
it pre ent such groups f om b ring psyc olo sts

na tech ic ans ju : olo l r .en neers, msthemati ian ; d ph siolo ists
•. • as technic aas. It i w : e , to p i t o t that psycholo is a sub e in its o n ri t
. a d that snbject m o e to develop and to assist t e S r ices if it is lef
' pr ar ly i t e ha ds .

f those o ow it best.

_
It is ther ore r end®d a ps cholo ical resear b g o p be established

' ' a a more gener l sd g np se p o r o po ar e ch and developmeat
wo for F s nc a ro p ght be es abli shed in a ge eral scieat c
esearch corps s . o s ed, or in a civ an resea ch a enc sn as

_e Re a h Bo : tion Se ti y. aither ype of orga •n zatioa see s fi ted ,
' s tt a and hold perso l. It is to be remembe d, ho ever, tha

purpose o pos ' ' es a ch is on a tl to car y on sou d e perimental ;

-
o . It has al o tha . po e e t g as a y s ientists in ' 'ta Proble s as

- . pos ble. Only a d t l r anizat O obtain a reasvnable nu ber of profess on
eo.

,_- Ia such a ea a a o he p cholo ical sectioa wo ld rr on tudies
- ( i ) the desi o a e o p t ter s o perso el aeeda, 2) operating pro-

r , (3) tt n" , od a d ices, and (4) lass ation. '
_, .

.,
. . -. ,

- .

' '
. __
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