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Analysis of the Avlation Medicine Situation and Recommendatwns for a 
Bureau Program 

SUMMARY 

The purposes of the work reported ha-an 

are to conduct & surway of various research fa- 
cllltm adaptable to or engaged m a study of 

pdot fatlgua factors and outlme B program of 

mvwt@mn It TWGI necessary to obtam m- 

formation relative to evLstmg or pro@ed ef- 

forts of thm nature as well as then. state of 
sttamment and dewablllty Attentmn was 

gmen to the admnustrstmn, personnel, and 

physxal prop&m of many lnstltutes and 

agames cOnclusmr~s have been reached and 
recommendatmns made for Bureau sponsor- 

ship of msestlgstlon m ths field 

INTRODUCI’ION 

Improved m&nel haa enlarged the scope 

and performance of axcraft This has created 

a demand for greater human accomplishment 
The exlstmg trand of further advances m de- 
Sign tends to amphfy i&s element Present 

methods of evaluatmg personnel techmque, 

cepabhties and Imutatmns, orlgmnati when 
arplsnas and flying rrere m an elementary 

status They proulde for no saentlfic deter- 
mlnatlon of the effects of mental 01 phjacal 
stress nmdent to modern operstmns The 

exxtmg ploblem IS to ascertam the cause, 

effects and remedies wth respect to Pilot Fa- 
tlye and to estabhsb methods of human selec- 
tmn and mamtenanm that mti msure safe per- 
formance and a longer permd of mdustrml use- 

fulness The author b&eves a solutmn hes m 
an mtelh@ apphcatmn of the iiudmgs of 

pure sc~enca and experimental chn~al mad]- 

cme to human ixoloa These offer a means 

for creatmg ne-w gauges This prnMxple 1s “p- 

plied m other mdustrxs to promote safety and 

human velfare A comprehenswa sumy and 
up&Ion of research centers was made 

Agenaes enysged m the fields of pure 6c1- 
ence such as bmchem&y, bmloglp, phya- 

olo,~. blophyws, etc, and those of expen- 

mental chmcal medune, particularly the m- 

dustrml apphcatlon of the latter, were rlslted 
Isolated research worken, as well as mter- 

related, well-admustered mstltutes, were con- 

sIdered mth the TMK of etistmg all phases 

m a wmprehenslre study covered by a, long 

mnga plan 
The follorrlng grouping 1s gr?en to d&Ill- 

gush the character and purpose of the va~1ous 

agcnc1es 

4 Pubhc Health Service 

C Schools and Unwersltws 
D Alrllnea and Awlme MedIcal Dreetors 
E Research Inetltutes 
F Independent Research Workers 

DISCUSSION 
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4 F’nbhc Health Service Academy of Scmma which m turn wm eat& 

Derelopment of quarantme mensures and hshed by an Act of Congress for the purpose 

methods of pratlque of pas+agws and pdots of mvestlgatlon, exammatlon, expenmentat1on, 

was dmussed nth the Pubhc Health Serwx and reportmg on any subject of EYX~~ICB or 

Statlstlcal and research data relatme to ac- art, nt the re+est of my depsrtmmt of the 

tnatlon of bloodstream m.fe.ctlbn and plasmdm govemment 

was requested by the author m order that m- Meetmgu of the Nstlonal Research Cmrml 

vestlgatmn and recommendation mght be hare bean attended, and ther members are BC- 

made regardmg the eradlcatlon of tmnmns- quamted mlth the effort bang expended by the 

able dmase through these channels Bureau toward the cartn=ul abgnment of a 

The effects of fumgatlon on structures of study 

the amraft and methods of destrnctlon of dm It 1s bebered this body &s a whole, or a spe- 

ewe carruxs mere consldmed cm1 committee on vluch a mpresentatne of the 

In the mdwtnal fields, comdemble work has Bureau 1s semg, may be helpful m makmg 

been done whwh could be ut&ed m the scope suggwtlons III fields of specific research which 

of this mrestlgatlon Studm of mdustml pertam to tlus study 

hanuds such as carbon monoxide, lead pawn- 7 Amencan MedId AEmlatlon 

mgs, etc , hare been cm+uLly considered by the The Amermm Medml Assoaatlon 1s the 

Pubbc Health Semce parent group of orgamed medmne 

5 Aero Medxnl Aamaatmn. 
Research fellomshlps are sponsored by tbls 

A comttee nhxh 1s lepresentatwe, was al’- 
hod? and through I~.Y specmlmd groups a 

pomted by the president of this group at the 
wealth of smenttic clmcal medvxl data 1s 

This body has met and 
m&able 

request of the Bureau 

advised mtb represmtatms of the Bureau 
SectIons such as those III md~ology, opthal- 

Tb~s assocmttlon 1s composed of medxal exam- 
mology, mumpsychmtry, otoIargyngology, 

mers of the Bureau of Ax Commerce and fbgbt 
rentgenology, et al, hare wedable expemental 

. ^ 

mrmo~,s of the Army and Narr 2 
~resemrch hndq-s m the qpecml fields of &mcsl 
medxme 

(a) That an mrestlgatlon of Pllot Fatigue 
be made from the stmdpomts of pure re- 

search, clrmal medmne, and statlstxal 

data 

(b) Pure reseltrrh to be allocated to an es- 

tahlxhed l.bomtory 
(c) Clmcal research to be dereloped by the 

Army, Navy, and Commercml Axlmes 
(d) Statntmal data to be obtmned from the 

esmtmg recolds of the nuhtary ser~xes 

and the Bureau of Ax Comnmce 

(e) Coordmatlon and dmctlon of studms to 

be undertaken by the Bureau of Am 
C43lll~0W2 

The N&mud Rawarch Coma1 15 n senngor- 

ernmental body ~mated by extxutlvr order of 
the President and organmd by the Natlonal 

3 

8 Schools and Umvermt~es 

The followmg schools and umversltxs were 

wkxl or contacted through one or more of 
the departments wlmh were considered as bag 

eqwpped to undeltake a phase of this study 

Unmslty of Pittsburgh 

Cameye Tech 
Umverslty of Chicago 
Northwestern Unmerslty 
St Lou Unlrerslty 

washlngton ulllrerslty 
lxrerslty of Knnsas 

Unmraty of Texas 
Tulane Medml School 

Duke &we&y 

Unwers1ty of w1v20nsm 
Umrerc;1ty of M1cblgan 
Johm Hopkms Umverslty 

Yale unmrslty 
Cornell un1vemtg 
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New York Umverslty 

Columbln lJn1veIslty 

Harvard Unlr erslty 

Dartmouth UnlrersQ 

Urn1 er+ of Pen11sylran1a 

Uluverslt~ of Ilh”ols 
westan Kes!?rre Unlvers~ty 

The author wll make no attempt to dctall the 

exact “ature of Hppsratus, personnel wdov- 
menk, f‘lcllltm 01 scope of 1”Pestlgatlon or 
research 1” exh unlvemty surveyed For pur- 

poses of Illnshatlon some of the ant-tandmg 

results of them endeavor are ated as follows 

(a) Cblcago U”weIslty--oqge” redwtm” 

processes III phys’ology, measurements of sleep 

nnd cortxal n&w@, alcohol and sugar 

metabohsm 
(b) Northwestern Umrerslty-recordmg of 

beha,lor change lesultmg from emotional 
stun&--ntamm and aadwalkabne base bal- 

ance change influences, advanced serology 
(c) Washmgton Umrerslt~-Hormone and 

endocrme actlon effects 
(d) Tnlane - dletetlc mfluences, troplcal 

medxme, antlge” and antlbodg serolog? 
(P) D”ke Umrerslt3-Phychology, blochem- 

1ca1 changes m fatwe 
(f) Wmconsm-oxygen and anoxemla phjsl- 

olog, 
(g) Johns Hopkms - Opthalmolo~ and 

physlologx optxs, nervous physiology I” blo- 

chemx%l changes, effects of toxmos and &jhzer 

enzymes 
(h) Yale Unlrerslty-mdustrlal apphcatlon 

of physiology, psycholo,v-food chemstrg- 
oxygen effects 

(I) Cornell-new delmeattlon of physlolo,T 
a”d anatomy of thought and mtslhge”ce cc”- 
ters--crrcu1atory measurcme”t~ 

(1) Dartmouth-geometmc and ph>s~ologlc 
optlcs-developmcnt of amrekorrla lenws and 

nppbcatlo” tests 
(k) Western Reserre-Emctlc force and 

endocrme function I” blam and oenirnl “ervo,,s 
system fimct,lon Oxjge” redwtlo” proc- 

esses~lrcnlatorg changes 
(1) lTmrers@ of Illmo~c~shn”st~\ e st”dy 

of effects of &matx envlronmentnl forces nnd 

anthropological conslderatlons 

(m) At Habard Uruverslty through the 
Fatigue Laboratory, and at the Unwerslty of 
Pennsyl\wna, through the Johnson Founda- 

tlon, there 1s mamfest a” Interest and expressed 

a desre to attempt a” orgamed research of 
fuctors which are to he outhned by the Bureau 

The Fatque Laboratory, housed I” Morgan 
Hall, 1s a component part of the Harvard Um- 

verslty School of Busmess Admmlstratlo” 
n”d 1s under the dnwtlon of Professor Lam- 
rence Hertdcrso” This lnstltutlon mpre-Fe”ts 

,I” mrestmenl of oxel one mdhon dollars, has 
been estabhshed a “umber of years. 1s staffed 

by a gro”p of carefully selected and prow” 
suenttis ad pozsesses endonments &“d m- 

como adequate foi It\i needs Its exutence 1s 
due to recog”ltlon of the importance of adap- 
tire measures and westlgatlo” of humnn bl- 

ology m mdustnnl progless All of the 
~wour~css of Hnlrxrd Tlnlverslty and Its allled 
groups are at Its conunsnd In clasp col- 

laboratlon are the School of Pubhc Health 

And Hygzne the Harrard bllodlcal Sxhool, 

School of Engmeermg, Ma?sachusetts General 

Hospltal and allled HaspIta Groups, etc 
Results accomphihed I” past studies hare been 
just&d by umvers:al acceptance and the bene- 

fits der~x ed mdxate further usefulness 

An nllocatlon of half the tme and efforts of 

this laboratory, a gift of sc1entlhc apparatus 

and “se of the fucdltles by the Bureau per- 

?on”el engaged m this nork have been offered 

m a proposal s&nutted to the Bueau Based 

a” thex estmmte of Lost It appears that Hw 

vad mould pronde fuds equal to those used 

by the Bureau 1” the eve”t of a contractual ar- 

rangwent 1s made This proposal, possibly 

modlficd to meet the spafic needs of the lndns- 

tq, should be gxre” cnrcti conslderatmn 

(n) lhrerslty of Penn+vama Johnson 

Folmdntron, under Drs Stengle a+nd &o”k 

hdxe hou%d I” one bulldrng all the research 

cffo~ t? 1” blochalurtry, tnopby~~s, pl~ys~olo~~, 

pychology-c I”IKII~ cnprrmr”tal med,c,“e, 

rtc This represents 5ew” yeas tl la1 and ef. 

fort and an 1”re3tme”t of $1,800 000 00 The 

endoament and funds for mn,“&“a”cs a,.e 

smple for contm~tlon and propas CloSelg 
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ad]acent and m mt,rnate assocmtmn we all 
the components of the Umverslty of Pennsyl- 

vama Medxal School, the graduate schools, and 
the 2,~00-bed l’hlladelphla General Hospital 

and 11x assocmted groups, staff and graduate 

students, techruaans, etc The enguaermg. 

ecunomm, and other scwntfic departments are 

m an mterrelated manner tied to the reswrLh 

foundstmn 
In many schools only a part of a resesrch 

study could be undertaken due to lack of facti- 

ties, mterest, funds, or- admlwstratre dlrectmn 

Isolated studq whxh rmght be cow&tad mto 

a com~nent whole, are bang curled on m 

most of these mstltutmns In some, B well- 
ndrmn~stared coordmated group, with mtarre- 

lated specmltles, 1s capable of underta!ang B 
study compnsmg Illany elements of pure 3xence 

and thrlr cllnuxil a.pplxatmn 
In mrmmq of schools and umrers~tles, fa- 

c,hes and pewxmel are wallable, and mtcrest 

1s mamfested torrard an attempt to solva the 
problems of armtmn medune through saen- 

t& research methods- 

Prmr to the formatmn of the Safety and 
Planmng Dlrlslon the dxecung head of the 
Ar Transport Aawcmtmn of Amenca ex- 

presed a desire to we a pro@ an such as 1$ now 

contemplated put into effect As thx 1s m 
the Lwt r&rest of the uldnstiy It 1s wsumed 

this group vlll continue to support the prcqect 
Amencan Axhnes, Inc , hale mamttlmed a 

metical survallance of pdot personnel for the 

pest rune years At present this company has 
a medlcal dlrectar who determmes its polq 
and methods Under him a part-tune staff of 
medmnl exammers, conwstmg of local physl- 

aam resldlng m cltms \zhere pIlots are based, 
conducts permdlc exammatlons of pilots oper- 

atmg scheduled runs The dnwtor has ex- 

pressed a dear-e to cooperate m ri Bureau 

sponsored and directed program They spasor 
no research 

UnIted Air Lmes has recently begun the 
organlzatmn of a medical department alth n 
full-txrx medlcal drector It has not been de- 

termned at this tune what the methods of 

procedure mlLl be The department 18 new and 
t,he dxector IS fonnulatlng admuustratlre 
plans Flom B conference nlth bun, we Infer 

cooper&on mth the Bureau ~111 be m accord 

mlth their actmty 
Eastern Air Lmes, usmg a full-time medwal 

duectol, operatmg a central 05~ mlth good 
Bqulpment, has, dung the past year and a 
half, made a careful medlcal surrey of its pllot 
personnel 

Tbs 1s an apphcatmn of chmcal methods of 

prerentwe m&cme It has been ]ustfied by 

results obtamed m the eradlcatmn of physl- 
ally unfit and correctmn of pathologxal con- 

dltmn, both msmfest and maplent 

It does not, howw, comprise research study. 
unless one may say that, m a broad sense, tho 
collectmn of chnnmal data and the determma- 
tlon of their effects on performance over long 

range opert1on, wn~ltutes such 

?To lnformutlon IS wadable regardmg con- 

templated medzd program of other domes& 
awlme operators Contacts hare been made 

rrlth TWA, Hanford, Brsmff, Northwe& Air- 
Imes, and Chxago & Southern 

Pm Amencan Amcqs has used on rts 
Carlbbesn Dwslon the medxal faahtles of 

Eastern Ax Lines for a short trae In addl- 
tmn It has contracted the s~rvuxs of a pq- 

chologlst and physmlogas for obserratmn of 
snosema m the Andes and on Pactic flight 
operatmns These speaahsts hwe been con- 

sulted nth reference to Pan Amencan pdots’ 
medxal needs Some exammatlons of trans- 

Pacific pdots hare been made, partuxdarly 
Neuro-Cxculatory Index Ratmgs and one ex- 
~nmental flight v.as made for oxygen de- 
pletmn effects on crew and personnel 

No surxe~ of foragn alrlmnes has been at- 
tempted and current hterature on the sub]ect 
1s the source arellsble mlth regard to their 

medIca research nctr&,les 

10 Research Imtltutea 

In this field there are many mdustnes w&h 

mamtam studxs oi- research groups devotmg 
ther effort to apphcatlon rather than saen- 

tlfic evaluatmn Those surveyed were General 
Electrm, Bell Telephone, Ma+, and General 
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(b) Intmhange of pemnnel and faclhtm 

betmen the contiacted resenrch agenms and 

the personnel and fmlltm of th? PXI)PIY 

mental station nnd pmlde for enpenments 
bj mmbers of contmtmg gmnp,s at the 

lhlledu expPllmerlt‘ll statloll 85 rdl 82 for 
consultants at stated prnods for special aork 

(c) Prepm a blbhogmphy of pubhshed 

repolts dcalmg nllh ph.ms of thlL itudy. mth 
<,IL III&X of refrrerrccs of iesults and then 

]ms~ble q~ph~~tmn. fol dmmnnst~on to 

allled agencm 

8 E\alwte rcsnlts of srlentlfic IesearLh md 


