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REPROWCEO AT THE NATIONAL ARCHIVES 

... -.- 
I 

PRECIS 

. 
To in lvr t iga to  tho  off'oots of prolongod aro t io  f l i gh t8  on night virual 
aouity during rubrequont ground aperatianr. 

SUMMARY AND CONCLUSIONS: 

Tho ni@t virugl roui ty  of 92 orow memberr of 9 WB-29 orowa has beon 
nwar~od with the  b d a k  night v i r i o n  t o r to r  i~mmdiatoly following 

and 8UbarotiOo 
uompamd uith %bat a t t a b o d  by the ram 8 U b a O O t  Pollowhag a reoovrry 
period of a t  l e r i t  36 houri. 
13 month8 rad tho orom ham h e n  exposed t o  oxtremr of l igh t ing  

pa& ioe and oloud undoroast in July. 
of the missions and vitamin A intuko has been reoordod as a park of 
a nu t r i t i ona l  survey reported in de ta i l  elsewhero. 

O O r p l e t i m  Of pr01mg.d w a t h o r  l W O O Z U l R i r 8 ~ W  f l i&l t8  h the V d i O  
%oh individual post-fli@t t o r t  800m ha6 b o a  

The atudy has enoomparrod a period af 

rmging m r  t h o  amti0 Bight in January t o  oantinuour ruJllight on 
Ob60rverr w r o  present on f ivo 

Tho resu l t r '  of 
t h i a  rtudy have lod t o  the following oonolulrionrr I 

1. L i g h t  oxposuro during prolonged polar f l i g h t s  st high a l t i t ude  
i r  m t  suf f lo lont ly  h f O n 8 0  a t  any season af t h e  year t o  produoe 
rignifioant offeo t r  on subrwquont night visual aouity. 

2. There i s  a d i s t b o t  polrsibil i ty t h a t  a p a r t i a l  s o o l r m t i u t f a r  
t o  a l t i tudo  ruffloiant t o  b r h g  about impro.rsrunt io night d a w 1  aouffy 
ray ooour duriag an oxporure of 15 t o  18 hour8 t o  li prorruro a l t i t ude  of 
8,000 t o  10,000 feat.  

3. %'he phyriologiorl and pryohologioal st;rsr~r r t tedant  upon 
prolonged night fl ight8 may bring about 8 sigaif loaat  and porhapr rOr%Ou8 
deoros8e night d rua l  aouity follOring extondod Ipirsimr. 

4. S i n w  thore  strerser are independant of e3[porure t o  high light 
in t en r i t l o r ,  thoy may be elpeoted t o  operate a t  a l l  l a t l h ~ d o s .  

It i 8  reooemmded that 8hort-term aool lmrt i ta t ion t e s t e  bo oonduetod h 
a deoomprorsian eambor. 
8hould bo hold at a pressure a l t i t ude  of at learnt 8,000 foot usdor normal 

Subjeotr with honn night rirual aoudty roorer  

a i g h t h 6  O o P r d i t i o L l l  for a o a a 3 t h U O U 8  period of a t  ba r f  18 hOUf80 Follorrlng - iii  
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dosooat and dark ndaptatSEnr thoy should bo rotarted t o  detarmho wbthrr 
l q r o v w *  In ground 10va1 nl@t virual aouity ha8 rorultad. 
rharrld bo troated rtrt ir f loa l ly  Q. the bars8 o f  oburger in lndlvldual 8000.08 
rathor than ohango In g r o q  11)- rooroo. 
t o  i s i u r o  that i l l d n a t i o n  rithln the &ambar noither .xoeedr aor f n l l r  
rhort of tha loval t o  rhioh tha 8UbJmUt8 aro aol.Prlly eapoaed. Porfti+, 
r o r u l t r  would iadlunto #a0 noad for a re4valuatian o f  dirootivar preroribing 

Tho rarulto 

Partloular =re lrhould bo t a h n  

tha UIO Of crxyC;a dUriPg night fli;gkt8. 
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REPROOUCEO AT THE NATIONAL ARCHIVES 

THEEFFECTOFPROLONGEDARCTICFLIGHT 
ON NIGHT VISUAL ACUITY 

IIITRODUCTION 

One of the Wor on~ironfnonta3 faotors  peoul iw t o  a ro t io  operations 

i o  the oxtruuo searanrl  vmrlatfon in length of day. 

perio&a of high l i g h t  intensity during tho 8unmor. In modern, long-range air 

operatianr it I s  oamumplaoe f o r  men t o  Calm off in darkners from a subarotio 

or teqerate sono a i r f i e ld ,  fly lang hours over b r i l l i a n t l y  l ighted snowa 

This r e s u l t s  in prolonged 

paok io0  and oloud bnka and land in ooarplete darkness on the other aide of 

the world. s h o e  it is known from the uork of &OM e t  a1.h 1946 (1) tbnt 

sxposuzwr to Ugh l ight  intanrities may have rsriourr, ounulaWva and prolonged 

offoot8 on rubsequent night v i rua l  thrsaholds, we thought it advisable t o  

invortigate the efieats of extended arotio f l i g h t 8  on the night visual aouity 

of banber orma. 

It may be sa id  a t  the outset  that m have f m d  that the effeat of light 

exporuro under aatual operating ocmditiuna may be ikpored. 

uMoh we are not in a posit ion t o  evaluate do affeot the night vfsusl  r au l ty  

of airorow membra. Strangely enough, e t a t i a t i o a l  aanlyrirr & a s  that the 

effeot is not a’lmyr adtldrio. 

Other fbotorr 

BACKoRouh’D . ‘I 

i 

The 68th 8t ra teg io  Bsoonasissaxwo Squadrcm, rtatianed at Eielron Air 

Foros BamI f l ier  two typer o f  weather reoanaairr~snoe mirrionr on alternak 

days. 

is flm northuard t o  the P O ~ O .  

The boa Dog is flora n s s t n v d  over the b r i n g  Sea and the Ptarmigan 

These mireiaus are norn in ~ ~ - 2 9 8 8  at an 
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a l t i t u d e  whish varier, smewhat but whioh usually requires preesurication 

t o  btuecw 8,000 amd 9,000 feet oabin altitude. The missions require 

have differunt rotatiom dater. Crem normally ooneist of! two pilot8,  weather 

0br,.rvwr flight engineer, radar operator, tm mvigators,  two soamers, 

(are of wbm ir ,  t he  orow ohief rad the ether the dropsonde operator) and t.rrr, 

radio qmratol~s. Ocoadcmally *ere are differences. For o x ~ ~ p p l e ~  one of 

the p i l o t 8  may be a qualifled weather observer JO whioh oa8e the o r s u w i l l  
I 

ham one le88 member. 

made in the  order in lrhioh the plaxrse beoome available. 

Airoraft assignments are  f o r  0108 misttion only aad are 
* 

&rah Sa generally high, and there is muoh group and individual pride 
* I  

in rooomplirb~wnt.  One engineer reoently aelebratsd his 50th flight over the  

pole with amriderable  attmticm by the  press and radio and aimilar aohieve- 

ments on the  pa r t  of cr8111, t b b  rquadron, hbividual plane8 and even sm5hea 

are duly noted, The squadron has an enviable &ety reoord, mntenanoe, 

2 

L 

pref l ight ing and b d e f i n g  are extremely thorough and t h e  organization 58 

oantinually seeking improvement8 in navigational prooedure, sa fe ty  pr ooedures 8 

energeney equipment, eta. The men feel t h a t  their work is important and 

appreoiatod and timy know t h a t  no stcmo would bo l e f t  unturned i n  the effort  

t o  f ind them ahould a ora& landing be nsoer8a1-y. The whole stmorphere i s  

one of quiet effloienoy, oonfidenoe and pride. Ue wre repeatedly arnamd a t  

the  lengths t o  uhioh the  organitation would go t o  support our study. It is 

not possible t o  imagine a more co-operative and interested s p i r i t  than that 

i n  whioh time, spaoe, f a a i l i t i e s  and personnel were made available for our 
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MEASUREMENTS AND OI3SSlVATIONS 

Nine ore-, oanprising 92 individuals, were tes ted  with ths lbdak 

The t e s t e  Night V i s i o n  Tester, Model 2, before and after the f l ights .  

may be c la s s i f i ed  as follows: 
I 

1. F i r s t  Pref l ight  Test. This was given before the flight and after 

In 23 oases if was t h o  thoroup;h ins tmot ion  in the  meohanios of the  teat .  

- only oontrol tes t  gives. 

2. Second Preflight Test. This mas given t h e  day following the  first 
c preflight test  t o  26 crew members. 

in tho soores of these men on t he  tvm preflight t e s t s  (see Table I), tha  

use of this aeoand test was dimontinuad. It seema safe t o  ~ssuxne that 

learning and increased familiarity with the  prooedure does not affgot the 

Sinoe there  ras no aignifioant dif'ferenoe 

orem already pref l igh t  teated had t o  be replaoed by new o r m  a t  the last  

minute. Xn these cases it was neoessary t o  administer the  a m t r o l  tes t  

a f i e r  CL euitable reoovery period, i. e.,at l ea s t  36 hours following the 

mission and pos t f l igh t  t e s t .  A pr ior i ,  if learning can be ruled out  as a 

factor affeating soores on suoceseive tests, there  is no rearron t o  distinguish 

between pref l igh t  and reoovered t e s t s  sinoe a reoovered t e s t  f o r  me roirsion 

oould 8ervb h many oases as a pref l igh t  t e s t  f o r  the  suooesding mission. 
. 

* Actually, b one oase involving 10 arew mernbera, a orerr was given one 

pref l igh t  and one "reoowred" test, It should be noted t h a t  these oontrol 

and for oonwnienae in further oaloulations, reoovered tes t  data on this 

c r e w  wre combined uith data from the seoond pmfllght test  of anothek O r e W  

(Deoember, Ptarmigan). 
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4, Post f l igh t  Test, This  was given in  every oase immediately upon 

aompletion of the mission. 

I n  the e a r l i e r  pa r t  of the study, t e s t ing  was carr ied out in a oompletely 

darksnod, mobile laboratory t r a i l e r .  The l a t e r  tes ts  were adminiatered in 

the careful ly  blacked-out squadron w a r  room, 

4 W n u t e  period w i t h  tb red goggles followed by 10 minutes in aomplete dark- 

laark adaptation ooneisted of a 

11888. The distance from the soreen of t he  t e s t e r  to the  faaes of the subjeots 

w a s  20 f ee t  and tb t e s t e r  lamp was ndjusted to  dr8w exactly 4 amperes. 

s l i g h t  noises emitted by the t e s t e r  *,.re masked by the  sound of an e lec t r io  

The 

I 

4 

fan. Subjeots -re aareful ly  instructed i n  the mechanics of t he  t e s t  and the 

very few who used aorrective lenses were asked t o  keep t h e m  on during the tes t .  

Sample data on the two crews tes ted in July a r e  presented in Table I and 

a summrry of a l l  t es t  data, including t h n t  presented i n  Table I, is given in 

Table XI. The maximum at ta inable  score is 40. It will be observed that the 

spread between t h e  highest and lowest soores on any one tes t  i e  very large 

(Table I). For this rea8011 and beoause the number of individuals involved 

is small, changes i n  the  mean score of the ent i re  group f'rom t e s t  t o  t e s t  are 

not very i l luminathg.  Small but signif icant  changes in t he  soore of a given 

individual a r e  apt  t o  be covered up by the muoh larger differences between 

d i f fe ren t  men. Therefore, although mean scores a re  reported in Table 11, the 

statistioal treatment was directsd toward t b  analysis  of changos in individual 

soores rather than changes I n . w a n  scores. Tnus, instead of comparing the 

avsrages of the r a w  soores achieved by a given crew on successive t e s t s ,  the 

averages of the differences i n  t h e  successive soores of individuals have been 

coinpared. 

usual manner. 

The standard error of  t h e  mean differences was computed in the 

It is  obvious that  *ere the standard e r ror  is almost as large a8 

the mean ohange i n  scores, the change i s  without signifioanoer On the other 

i 
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TABLE I 

Individual N i g h t  V i s u a l  Amity Soores * - July Ptarmigan Crews 

Preflight Prefliq;hf change Mean Po s t  f light Change 
BO. 10 Nom 2. (Leaning) fieflight 

31 

55 

26 

26 

32 

22 

20 

32 

10 

34 

36 

28 

37 

28 

23 

17 

29 

27 

30 

36 

21 

25 

56 

18 

17 

94 

10 

36 

39 

33 

31 

22 

27 

18 

28 

28 

-1 

0 

- 5  

-1 

+ 4  

- 4  

- 3  

+ 2  

0 

+ 2  

-3 

+S 

- 6  

- 6  

4-4 

+1 

-1 

+1 

30.5 

35.0 

2306 

2505 

340 0 

20. Q 

18.5 

330 O 

10.0 

35.0 

340 6 

30,s 

34.0 

250 0 

25.0 

17 O S  

28.5 

27 05 

39 

37 

28 

31 

38 

14 

23, 

38 

19 

3s 

m 

35 

39 

28 

32 

32 

34 

38 

+ 8 e 5  

+ 2.0 
+4.5 

+5eS 

+4.0 

- 6.0 
I- 4.5 

t 500 

+ 9 o Q  

0.0 

+ 20s 

+4* s 

+ S a 0  

+ 3.0 

+ 7 e O  

+ 14.5 

+Se 5 

t 10.5 

Kean n o 4  26.8 t0.72 f0.79** 27.1 32.1 +4e97fleOW* 

* Madmmrln Po88ible Soore 40 
** Standard Error (See Table IS) 

4sM#TaL 5 
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TA??JJS I1 

Sumnary of Results of Night Visual Acuity Tests 

6 

DOH DOG 

USsIONS 

November 

Jawry 

'TARMIGBN 
USSIONS 

Rovaraber 

January 

*Y 

July 

Deeember 

12 

9 

13 

11 

11 

18 

18 

PREKIGHT 
T B T  

-- 
-a 

28.9 

27.4, 26.8 
*** 

26.5, 26.6 

? MEAN Scol 
'BSCOVIERBD' 

TEST 

S 
POSTF'LIGE 
TEST 

3208 

26.2 

21.1 

24.4 

30.5 

32.0 

28e2 

MEAbl CHANGE 
* 

- 
BbadbRE 

** 

NS 

NS 

,, M +,where X = the ehange in  the soore of en individual; 

** 10s =not signifioantr 
Slg = Significant at  or b e l m  the 1% 10-1 

*** In 10 of these Qi%8088 the second control t e s t  was aetually 8 "reoovered" tee 
but sines there nas no significant differenoe between prefl ight  and reoovem 
scores, a l l  data on the seoond contro;l tt3st have been combined under "prefll 

hand, where the standard error i6 only a 8-11 frat3tiOtI O f  the Ohwe, the 

change is  almost oertainly a real one. 

in Table I1 i r  ei@fioarrt at or below the 1% 'JBvel* 

i s  less than one abnnoe in 100 thbt it i s  due t o  random variation only. 

Each change reported as signifioant 

In other words, there 
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Af'ter It had been determined t h a t  there was no signifioant difference between 

the r e o r e i  achieved in nwoenrive og l t ro l  t e s t s  on the same crew) t h e  r e s u l t s  

of thore t e s t e  were oombined t o  obtain t h e  "normal' individual 800reer 

Similarly, it wan found posnible t o  treat both orews tented in July a8 ono 

greup ami both of ths  haember crma a8 another, singh group. 

%oh of the five ptarmigan orems flying 3n %y, July and boembbr m8 

aooompaniod by two obaorvers Pram t h i s  laboratory. A l l  orew members gl 

these a i r r i a n u  wre under Qonnfant observation from the beginning of t he  

preflight d r o r a f t  oheok to the oaupletion of the  pos t f l i@t  night  vinion 

to r t .  

l igh t ing  aond i t~aus  a t  ea& amv position, oomposition and oonnumption of  

I '  i 

The observers' aoteq o m s t i t u t e  a ruuning aooQuIlt of al t i tude,  wa the r ,  

in-flight rations, ao t iv i ty  ani behavior of eaoh orew member,  eto. In most 
I 

oasen, one of the observers was bp airman, t he  other an offimre h n g  t he  

o f f i a r  observers w r e  pi lo ts ,  dootorb, physiologists, and a puyohologist. 

Very f r i end ly  relat ion8 existed between orew members  and observers at a l l  

times, par t i cu la r ly  ainoe the  observers had had ample upportunity t o  beoomr, 

aoquainted with t he  omw member8 before t h e  f l ights .  The observers as a 

group feel that the i r  prssenoe did not in any way alter the n o m 1  prooedurea 

of the missiona and that the missions in which they par t ic ipated were  valid 

samples of t he  a o t i d t i e a  of the  squadron. 
I 
1 .  

4 

Under normal o m d i t i m s ,  the hardest working crew meaibers are t h e  

I I navigatorr and the  radio operators. The navigators work constantly 

throughout the f l i g h t  with almost no opportunity t o  re lax  u n t i l  l andfa l l  

an the raturn t r i p .  

depending on the  individual, t he re  may be omeiderable norvow strain 

Moreover, t h e i r s  is probably the most oruoial job and) 

evident. The rad io  operators work  almost a8 steadily but without t h e  s t r a in  

of h o h g  %hat the fate of the mission and crew is en t i r e ly  in their hands. 
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The red of tbe or- membra spend muoh of the time oonvereing, reading, 

doting, eating, etc., in a very re1-d manner. 

i o  evident h any of the  crew mbmbera o w n  under r e l a t ive ly  trying oIr0ur~8tanoe~. 

For eumple, on one of ths missions a valve burned out in one engine on the 

V e r y  l i t t l e  overt apprehensim i 
I 
I 1 

I Way out. 

m o q t e d  by a l l  wlthout quastion and although the engineer ma busier than 

uitul, no one &owed any signa of worry. 

&loo the deoieion had been made t o  Oontinm the mirdon, it was 
1 

I 
I 

Geuerally speaking, -bin temperatures are  f a i r l y  oomfortable, although 
j 
n the heat is often unevenly dist r ibuted so that the f ee t  may be oold mhile it 

is hot a t  head level. Crowding is not exoeasive as compared wlth most other 

miJitary p11KU08, and it i n  sometimes possible f o r  one or tao arew members at 

a time t o  a t re toh out for naps. The f l i gh t8  beoomb boring but probably l e s s  

i 
I 

80 than raheduled UTS f l ights .  As previously stated, morale is exoellent 

and rolationlrhips betmen orew membrr are very friendly. 

are above avmrags in variety and t b r e  is alWay8 food t o  spare. 

QI t he  surfaoe there is l i t t l e  reason t o  believe t h a t  tbs stresee6 of the 

In-flight mealr 

fn &ox%, i 

lPi8sian are mrffbient t o  produoe adverBe physiologioal reaotions. However, 

it must be remmbered that every ora* member is w e l l  aware that  1y) fl ight in 

tho world is  made o m r  more inhospitable regiaai. It i s  d i f f lou l t  t o  as lor8 

i 
j 
I 

I the dogrso of s t r d n  t o  uhioh some of the men m y  be exposed prior  t o  the 

i &,8dOP& It i 8  k n m  that at least 8 O m B  Of thS H - 8  -0 nOt  hrpPy about 
I 

1 

I 
I 

, t h o - r i r h  involved. 

f l ight8 the day following a night spent on alert or ea duty off icer ,  or  after 

hsvlng had only four hours'sleep for  various p e r r m a l  reason8. 

Also, not inPFsquently a mazl pay undertake one of there 

L i g h t  k1ten8ifiss mre mearured at eaoh Oreu sta#oa at l e a s t  on00 every 

half-hour. Worton and General $lootrio expoaure mterr were used for  t h i r  

purpose. The meter was held a8 Clot30 an praotioable to the eyes of the  , 

8 - 
- National Archives, College Park, MD 

Review of 4 April 1996 and 8 May 1996 

Record Group 34 I 
Entry 44 
Box d l 0  



/ 

PROJECT NUMBER 22-12014001, REPORT NUMBER 1 
v 

subjeot and pointed in the direction in nhioh he was looking. Beadings during 

the May and Ju ly  t r i p s  varied a l l  the  way from barely meaaurable up t o  of% 

s a l e  on t he  bright side. 

negligible rea&~ga. 

During the  Deoember t r i p  most positians gave 

I n  v i e w  of the crudity of our meesurenrents and the 

apparent absenoe of e posit ive effeot  of the l ight exposure enoountered on 

the night v i sua l  aouity of m y  orem membew, there doer not 8em t o  bo muoh 

point in reporting the measurmenta in detai l .  The poaitians rank in approxi- 

m t e l y  the  fallowing order in l i gh t  intensi ty  t o  *io& t h e  or- members are 

exposed: 

and navigators (exoept lhile making f lxee on the IM), aad f'inallg the radio 

operatore. 

times of the year, exoept f o r  anrrl l  desk lamps. 

refleoted sunlight through the astrod- and the  nose rt certain times and 

spends a fair emouat of thw visual ly  oheoldng C h s  engines. 

rewive bright l i gh t  frcm a m  ride only and do not spend muoh time looking 

into the 8-0 Light is very atrang in the nose and oookplt  a t  a l l  times 

during the daylight hours, but the br ightes t  6ouroes other than the  sun i tsel f  

are the  oloudr above apd belowo 

pos i t ion  and hi8 dut ies  require him t o  etudy the  olouds and t o  reoord dato 

on paper *oh is frequently i n  direot  sunlight. The oub3eotim sensation 

is one of overal l  glare in t h e  exposed posit ions but not of par t icu lar ly  

intense light. The light is probably less than woad be moeived in t h e  

open on emu-aovered ground an R mnny day. 

Weather obserwr, pilots ,  saannere, f l i g h t  engineer, radar operator 

lphe navigator6 and radio operators work almost fn darkness a t  e l l  

The flfat engineer reoeivsr 

The 11oa~ls~rs 

The mather observer is  in the most exposed 

Tha aP.Jority of o r n  membra in q o s u d  poeitlone mar dark glaseer 

most of the t i m e ,  but there  are ex~eptluna. 

soarnor spent most of the re turn f r f p  readhg a book. bring this ti- 

the sun res on his side md s l igh t ly  behind him shirring direotly on hie 

On om miasicn, the r igh t  

- 9 
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book, whioh presented a blinding glare o f  white. !he observer ootrld barely 

reo tho p r i n t  in the  glare a l e  measuring the  l i g h t  intensity.  (Inatmuoh a8 

the  book presented only a small area, the d u e ,  zr1310 hi@, -8 not spootae- 

ular.) 

of the plane mhich -8 ref leot ing the  suri lib a adrror. 

From t h  t o  time the 8anne r  would glanae up at  the glistePing u h g  

For two and one- 

half hours by the olook, the 8oanner undermnt this exporure without g la r re r  

of any a d .  Finally, af'ter the  d m  had f a l l en  far enough behind 80 t h a t  tho 

book war i n  his shadow, he put on a parit. of mll, ten-cent atom type green 

glasses. 

score. 

dark glasserr only intermittently. 

addreas sytem *th two speakers, so that only the radio operators needed t o  

mar headsets. Many orew melabers caupldn  of meahaniaal disoonfort due t o  

wearing glaraer under headset8 and frequently tabe off the k. glarrsir t o  r e r t  

the ears and th bridge of the  nae.  

effe& of t h o  prearing of eunglasser on subsequsnt 

no doubt that the glasses are desirable t o  relieve eye rtrain and most men 

would not be without them, but apparently the in tens i ty  of ths l i gh t  t o  which 

crows are exposed on these flights is not great  enough t o  affeot  the night 

In t h e  ensuing test, t h i s  partioular man almost doubled hir preflight 

On the same missim, the other aoanner and m e  of the p i l o t s  wore 
E 

a i r  particular crew had devised a publio 
0 

I 

a 

a 

Q 

m 

111. were unable t o  deteot any s ignl f iour t  

dSian. There i r  

i . 1  

tk 

tt 
. I  

vision, even nithout glasses. 
mi 

No urew member used supplemental oxygen a t  any t i m s  on any of the five 
th 

fl  

ha 

misrions in whioh we partioipated. 

members of other crewa who regularly wear t h e i r  oxygen masks fo r  ab& ha l f  

an hour before Innding, a d  a t  our request but not without some oomplaints, 

oxygen was used by al l  orew members during t h e  l a a t  30 minutes before landiag 

However, we have tallmd t o  a number of 

ha1 
on a l l  November aad Jeauary missions. Aooording t o  these men, the use of 

Pur 
oxygen at t h i s  t ime has a very stimulating and invigorating effeot ,  and me 

8 
10 - 
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p i l o t  reported that he was aware of marked subjeotive improvement in h i s  

virion immediately after put t ing on his mask. 

oxygen masks, if aeon8 a l i t t l e  strange t h a t  so Imly would negleet t o  u8e 

since aJ1 orew members oarry 

them considering the evident sat isfaot ion of those who do. 

The nut r i t iona l  s t a tus  of these men ms t h e  subJect of another study, 

and w i l l  be reported in de ta i l  elsewhere. 

the  014n were reoeiving ia exoees of 6,000 XU of vitamin A per b y .  

is based on indir idual  food weighing8 over sewro’l days and represents OOE- 

However, it may be s a i d  here t h a t  

This figure 

sumption and not mere avai labi l i ty .  The dai ly  amrages range from 3,500 I U  t o  

21,500 XU fo r  a representative group of men, but the long-term zverage exceeds 

5,000 IU per day. 

DISCUSSIOM 

Heoht e t  al. found *at a single exposure of tyro or three hours t o  sunlight 

on tropic beaches delays t h e  onset o f  subsequent rod Asrk adapta t im by t en  

minute8 or more and increases by several hours the  t i m e  rsquired t o  reach the 

normal night tnaicm thresholci. 

oxporurer uo ownulat in  and individuals exposed t o  runlight b y  after day 

r i t h o u t  proteOt56n evdaa l . l y  suffer  an average deter iorat ion of 5 6  in night 

IAoreover, the effeate of repeated da i ly  

r S r d  rouity, range of viribil i ty,  oontrast dirorimination a& f’requenay of 

piokimg up a barely visible  target.  This effect does not disappear even af’ter 

10 day6 of proteotion from s \ml i@ta 

There i r  l i t t l e  doubt t ha t  similar effeote uould be experienced by men 

on molrcoorerod ground during late lrpring and awmr. Yoreovor, urder these 

oonditioir anow blindmsr may a l so  en8ue. However, it i s  obdour f r o r  Tablo 

I1 that mea a m  not  elpooed t o  anything like there l i g h t  intent t i t ier  *hilo 

ongaged i n  polar  flights at operatioran1 al t i tude.  

d e t e r i o r a t l m  of night d s u a l  aouity ooourred only during the dark laantha and 

In the ourrent study, 

. 
+Huwx€L 

. 

National Archives, College Park, MD 
Review of 4 April 1996 and 8 May 1996 

Record Group 341 
Entry 44 
Box276 



REPROWCED AT THE NATIONAL ARCHIVES 

I 

It i 8  d i F i i O u l t  t o  ray what th i s  f a U t O r  or fautars Pri@ be. HOlWWr, it 

~eoma logioal to arau~p~) that fatigue,  both meZrt.1 and physiosl, and apprehenr 

would be greater during the dark months. 

h the dork and i n  the atotie winter i r  not  a pleaamkt onem 

The prorpeot of bo% foroed dam 

It i r  not possible a t  this tipps t o  aocomt w i t h  osrtainty fo r  the 

inoreared night T i a d  aauity f e l l o d n g  the two July miosions. Hommr, thor 

room t o  be two p a r r i b i l i t i e r l  F i r a t ,  thaf the subjeata were aotually ezpored 

teat8 were Jomr than t h e  normal 8w1ner level. 

nightr a t  a prsarrure a l t i t ude  of 8,600 feet, they beoame p a r t i a l l y  soalimati 

t o  a l t i t ude  srd that upon 6ub6OqUOnt desoexk t o  ground love1 they retained th 

phyriologioal advantage long enough t o  better the i r  previour soore8. 

Seoond, that during the long 

With regard t o  the first poss ib i l i ty ,  it may w e l l  be tha t  oertain oreu 

numbers uere exposed t o  l e s s  l ight  dur ing  the Plight than while on the ground 

but It i s  hard t o  believe that the majority were. I Moreover, it rained and 

8 
12 

dr iz r led  with a very heavy overoast a l l  day on one of the days the pref l ight  

t e a t s  were administered, whereas the f l i g h t s  were carried out i n  bright 

8unlight. Also, if the  normal dai ly  l i g h t  exposure of the men had been stron 

enough t o  elevate the  pref l igh t  thresholds, e m  a f t e r  a dark adaptive period 

ane would not have expeoted the  effeot  t o  disappear after only one day of 

proteetion from emessive l ight .  

normal threehold levels were not regained even after 10 days of indoor ao t iv i  

Finally, Table IS shows t ha t  the pref l igh t  thresholds were lower i n  Ju ly  than 

in December, although of  course different subjeots were involved. 

It w i l l  bo reoalled t h a t  Heoht found that 

Concerning the seoond poseibi l i ty ,  Rose in 1949 ( 2 )  found t h a t  twil ight  

visual acuity, whioh after a short stay a t  a simulated high a l t i t ude  in the 
v - 
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&oampresslan ohsmbsr ahoars a m r b d  deoline, is restored t o  normal within 

24 h O W 6  a t  aotual a l t i tude8  of 6,500 t o  10,000 feet. He a l s o  found t h a t  the 

brlghbeiss threshold -8 restored t o  normal or even bet ter  than normal values 

within 24 hour6 a t  these alt i tudes.  In  the ourrent stQdies, pressure a l t i tude8  

within this range *re maintained for a very omeiderable f r a o t i m  of t h io  

length of exposure and might be expeoted t o  produoe s-lar effeots. Further- 

mom, Rose's measurements mre made with t he  8ubjeOtS s t i l l  a t  alt i tude.  To 

our knowledge no m e  has ye t  measured night Viaual aoulty a t  ground level 

following long exposure t o  a l t i tudes  suf f ic ien t ly  high t o  affeot night daw1 

thresholds. It m y  w e l l  be that a a t i l l  fur ther  improvement beyaud normal 

levels muld ooour under these oonditions. 

are  the detrimental ePfeotr of the  November and January P t a d g a n  missions, 

In opposition t o  this explanation 

and, t o  a lesser extent, t he  absenoe of effeots  i n  the remaining oases. 

However, as mentioned pradously,  there a r e  other physiological and psycho- 

logioal s t ressse  t o  be considered, and these would be expected t o  have the i r  

greatest  effect during the  winter. 

On the whole, the authors are inolined t o  aoaept the  second o r  acclina- 

t i ca t ion  hypothesis a6 a basis for fur ther  work. fzowever, t h i s  laboratory 

does no t  have the f a c i l i t i e s  t o  ocaduat acclimatization t e s t e  i n  t h e  deoom- 

pression chamber and the work w i l l  have t o  be done elsewherer In passing, 

.it might be noted that, paradoxioally, if this hypothesis is oorreot, tbe 

use of supplemental cxygea during prolonged f l i g h t s  in  pressurized or medim 

altitude a i r c r a f t  would be detrimental t o  subsequent gromd night vision by 

preventing short-tern acolirnati zation. 

t o  note that  supplemental oxygen was employed p r i o r  t o  landing on t h e  first 

four miesions anly. 

visual  acui ty  were in this group. 

In  t h i s  oannect~on, it i s  interest ing 

A 1 1  m i a a i m s  rrhioh produced adverse effeots  on night 

It i s  c lear  that supplementary oxygen, a t  
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least when employed f o r  Only s h o d  periods immediately pr io r  t o  landing, does 

not ham any protaotive effeof on subsequent night visual aouity. a i l e  it 

i r  not  mant t o  imply that ths  use of oxygen per 80 is  detrimeatnl, it doe8 

seem possible that. under the86 omfUtions ozygen mi&t unmask the affeots of 

fatigue, eta.) by diminishing the degree of aoclimatication at ta ined during 

flight. 
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Offiaer a t  the time these s tudies  were made, Lt. Colonel Joseph Fletoher, for 
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