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MODERN TRENDS IN AVIATION MEDICINE
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e aopipde 1y dines cramnyplex,
HI'I.' fefer mwdd Dhiuber, Aviavion Modiciin

L e e (T L] 5l andy  often with sbipgers
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o etindernet prevalent vencheios v el issumme thet what was @resd o nough 8 oap 10 vens
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It was not soovery Jong ago Vo the veev term " Aviation Medicine B Htle e -
| ; i

Bny in Indin, To.dny, theve i a growing realization that the conee prunl enriey, that this

There §s an

| | e stands for, is o consideralile miportanee or the proeres= of Aviation
AT growing consvicnsEness amonest men who 48, even o Tosding that their preveeress anel wiell-

I'FI"“'IE in |JH'HL'|_'| 1!{'_FH'HI'|1"II1 i .|1|r_'|||||||_|- frait L mavdlival Vel

I some clvvles the praetie of Aviation Medione 3 narrowed down too siverew aned

el lnmediate environment, Iy otlicss, the enviromment is thought of purely i phyvsi-

Sl attributes and = phy=iologien] efficts on the human organism. Lo still others, rmphasis

Sigiven solely 1o the maintennnee of the physical fitness of Hying personnel. The truth is

I mueh moro,

that Aviation Medicine covers all these points of view anpe

‘Human Facturs in Aviation.

I'T were asked what wis the most significant development inrecent limes: T would
-ﬁ_ii.j.‘ ibwaa the roalization of {he supreme importanes of the haman. the wtiknown factor,
A Aviation, Tt i heing inerensingy appreciated abroad that the human factor plays a
ddominant role in all nspeets of aviation quite apart from the mere act of flight it=elf. Thus the
'?-.Hﬂi_gh and sonstruetion of wircraft. their smvicing. mamterance aod overhaul the ocarl.
Sttob of aireraft movements, the provision of navigarional. sadio und eleetronie aids, the
teonstrietion, lightiog and use of airfields the executive and administrative services, upe all
!"ﬂ]_]_ﬂuenn:e{l by o himself., Tt i patently illogical robably alzo shovt-sizhted to

'[ﬁ_'-i;r‘l{lt the seope ol Aviation Wedicine merely toairerew el their immediste SRV EPOHITTIETIE,

nl |

i
I ‘}rjle];-a]] those supproTting antl ancillare sorvices. =0 neeesssary for sneeessful apcrmlion of
irerall i modern times, are also Jargely dependent on the hmman element, It serves no

i ‘ Buieful purpose to-day to prevent fatiguc in virerew, if the Tty Air Traffie Control Officer

ik _l:ilHtMI{:[‘. 15 himmseld _-_-x'|1]:._fu:-p7_ tn =l [}-u_'l_-i“'-.',||]'_'_.':||i:.---:!1|:_1: tletorinoration. As will he "l"“'l"-ll

Hitercauch factors are  becoming  posve impaortant as the initintive awd  the fresdom of

i

J mﬁ]l’l i 'E'Iﬂﬂfi: of modern miveraft crivvs Tess

L this conuection. T wonld like to quete to vou Trom sn srticle entitled “The Cineent
plidiviation Medicine™ by Captain Ashiton Grayhiel, Dircetor of Research, U8, Naval
E.'h{h'.ll. of  Avintion Medieine Mhe artiole  concludes -—

HTis repiort Beaan with o stulement that the hivman eloment citber into wearv
ﬁ'ﬁ'i‘l‘}' Epeet of avintionod activity amd i turn, these activitics have e porkant il e

bwebiiet delivered on the Stth Fels “afmn (o *Clind Apnusl Meetine of the Aeeo Mydion | Boctoty,
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on the woll being of man.  In usiog the term Aviation Medicine, T angrerent that we hinvedn

mibted nll of these aspects wod all of these influsnees

Tt v showdd fool that what T have snid so fur is vty u vt i tle s of
ol some thinders, lev me pfurem von that the United Stabos Ajr Poine b alrendy (kg
b wtep towards colurging awd wiving ofeor to it Thoey hve patablishod, sinec LEnidhy
n Huminn  Pactors Division, in the Air Heseorch ool Pevelopmmont  Copnnad - eoe
ordinating wnder one bl the aero medieal, preveliologcal aod 2oeaal seicnees oonversed i1
Military Avintion,  These aetivition thov have clussiliod wnder chi Folloswinig Secbiong —

I, Humun Engineering

2. Homan  Hesourees

3. Avro-Medical Seleocy,
Human Engineering,

[t was appreciated many vears ago that the physical and engmearing seienees Lol
produced aireraft. whose overall performance was limitod Ly Wl payehn-biologioal charactos
stica of the nperator, mther then hy engineering design  or structural Hmitations. 'i'}__@
need was felt then for  tewms of medical men, physiologist and pevehologiss to T
pant effart with acronautival engineers to produce the dptimum man-maching coubinulion
This resulted firstly, in a svnthesis and o pplication of existing Ennwledge in Lhe varions H.{
logieal fields to plun aireraft design, and sceondly o ressarch oo the Wunwn Granism i
dizeover lds capubilitiés and his Hmitations. Drspdays and lay  outs of jnsteauments and
ermtrols were studied so thar man could operste the machine etficiently, aod with rhe m
mum of fatigue and danger.  Aviation Muedicine took on a new loslk. an iibensely applied o

Hinee then, much further progress Lins heen made and Human Factors Teams b
heen given the Lask of ci-operating with the engineers during all stages of Lhe g].;:,rm]npm
evele of eomplex aireraft of the foture, the pre-mock-np phase being vonsidererd a mel
important. The following iz a schematlie representation taken from Cenerdl Tlicke i
acconnt of B-52 Strategic Bomber Crew Effectiveness Planning Ly Human Factors Toum, |

Team Captain

(Flizht Surgeon)

|
Anthropologist Phyvsiologist

Cnekpit specifications. Ernvironmental  eonteol |
Body comfart, E-’T}'-—_fr_‘[l.

Fametional linits. Visihility
seat oontrola

Biophysicist Psychologist
Estape. Noize & Vibration Wik apace Lay-out,
Fmerganey protoction, Training reguiremgnts
Protoctive equipment, Component deaign,
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n the ather hand, the atndy of man’s peveho.phvsinlogieal  limitations led to
Intaresting though diverse resnlta,  Inomany respoots the machine, that 8 modern tochno.
logieal ndvanees, had indeed out-stripped the eapneity of orgame man to adapt or acolima-
tigs, 1t wos soon realized thot the homan mind wae infinitely more supple than the body and
bhiot whilst it wos possible to make mental adjnstments tamany situations, man hos relatively
Hitle margin for physiological adaptotion to the vast mnjority ol stregdes cncountored in
modern flyving,  Perhaps one notalle exeeption to this genernlizstion is the work on crush
injury rescarch which hos  shown that the humso body csn withstood eemendous dece-
lepodions witle little luros.

This situstion s pecessitated man utilipne his enpineoring skill o corry with b
big own envieonment in order Lo maintuin bomecstatis. This s aptly illusteatsl by the
gy of Gxypen whove OO Teel, of pressore caling wnd counter-pressure suits ahove 40,000

feut, of air-conditioning and of specialized fiving clothing. This nevertheless nyves rise to

additivnal problems of  aafe-puarding the erew i the  svent of failure of the sngineering

iiwinm,

Hl.llT.IH.I'! Resourees.

The Huaman lesourdes Section is responsible for proper salection and clasaifieation of

arailable man-power and for job analvsis 2o that the man can it the job and the joh the

man. The improvement of training methods and devices also falle under this head, In
atdition, the socinl problems of human attitudes and velations, morale and motivation and
parchologion] warfaee are intensively stadied,

In parsuance of its main pesce-thme aim of preventing fiving accidents, Aviation

Medicdne has studied the pilot in bz environment iy the physical environment of the

wmicgphere of his home, hiz Sguadron, his

service and Bis country,  In wiew of the psvehelogical stresses mmulting from Whe hazardous

charactar of Hight—i4 being recolleeted that wore deaths end injurics resull from fying

Lper e Uhan frowe enemy setion, Aviation Medicine has siven special thought tooand engesgred

tspeein] study-of the impuet of saeh hweseds on the human mind, Tt bas achisved o fine
imegdure of integration of zeientific knowledee sppliceble to the thind dimension, Too Gl
it s enabled Flight Surgeons to practise medicine as it should be practised from the
prvironmental, the preventative, the social and the pevchosomate poines of view:  Tes
tmtlook is broad and itg seope enlarging daily infoa zopial srienees of nonsiderabln bmportancas
&0 mankind, in gharp eontrazt tn the narrowing of interesis in other meadieal spheres,.  Fver
finea ite ineeption, Aviation Medicine has been r|'.r_='r.'~I'-'-*.r'-1':-:*1||1\' a bhreath of fresh air to the
meddinal profession,

Aero=Medical Sciences.

The section on Aero.medienl Seieniccs deals with rescareh and developmont relnted
o the ptrosecs of Hving, It embraccs whet we have up to now considered a2 Aviation
Medicing, ond includes ol the conventions]  specalities. geemstrics,  senal hvdene, afr

evaoualiog und peyvehiolry, wespecally applicable to aviation, To schematine,
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HUMAN FACTORN

I
HUMAN ENGINEERING HUMAN HESOUKRCES

Fittioee the monn, Che afrfracie, the powier Soroes ol mar e

it the electropie deviees, ancd the Sobeetion & elassifention . doh annlysing
prmaTent it onn operst ionnl onitb—ths Fitting the mon Lo the job,

WHEATION EVErem Trosparony innge braebndvnge et bseds ol
Frstrent and conteal display, mal Ty dlowices,

it Study of Famae relations,

Moekpit standardization, Homan Factors Artitucde, Morale. Motovation;

Tenmes mockt] feienees

AERO-MENICAIL SCIENCES
| | s
Stprecais of Flvine. Convent wnal Vir Tovacuntion,
Mediend srwenees.

Barometric Pressure

Temperature. Hmmidity

Bpesd. Aceelemtion, Noise CReratries. Aeriala =il

Vikrarion. Togie arents ]

Visnal problems

Presantion of accidents

Fatiguae

Pevehnlnoital tactors of dancer.

Fuosh-Burton Flving,

1z sure the engineer wounld like to ehminate mian, the nnreliable, from his n*ﬂlmﬁfﬂ'
Civniss, s prowision for The latter’s satety appears to be the biggost hurdle in aviation prop :
Already the pilot = not the waster of his owne actions: as he vsed to be in the good old dag
Civen a =mitable landine '__'!'I':ir|f1-. be sl indtially ool o contemd switdiooo eolatively simp
machine. His whim= anad faneics, his initiative ond dore-deviley hod Fall swey.  Sielowe
thenilots of Warld War L and tosome extent those of World War TTalso. But all Lhis s
changed

Toedav, Tomge before his sortic begios, the aodern pilol s aoder aoabeict regime il
vlose supervision.  He has to spend howrs i ffighl pluoniogs o beieliog By Titellig
officers: by weather merchants. by navigation lesders and operation officers o i predl
ehecking his acroplane; in properly elothmg himself: before e even setdles down in hicy
Even then le is not his own master.  He st g0 theonrh an elaborite cockpt
and obiain detniled instructions for take-oft.  1le must tollow seruplonsly the 11ig'|11-1|
ordered nid tuke instructiovns from his navigator or from his seotor control. 1 tha woahherd

bad o retarn Lo Dase, e con®t even Tnnd his own aeroplane, exeept for the fino] tonelh-dgwis
b
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Tho (uertion B Teen weliod wlhovher i woulid not be better to reploce Hhis huiing
antomaton by o meclnnieal ralot in the dolessts of cllicienes amd relinbifay, There iw
o doubl that in these dave of electeonies pod catded sl P ] o, vertaindy
fir engeying oowor toothe eoemiy, anan iy e enbirely climinated, T faek, an s gk

1'|'.t.-i'.1hutlun “.I'l.illl'_. el e lre vt ooy b fos dlowmie apot seeeag Lo foy Dow JRE Wy

Myl e wie might ke to remove man @x the conleolling agent in the aeropling,
vk the Lrouble is that the sgents of War Lbeoome sueh comiplex machines thar highly
trmed men Jave Lo serviee aond Jools after thern, The B Dcbor i merely =hifred Friven
O Trh;ma.-_ Of thes total sttt v to st b W oot et anay fooon this human tagetor,

Iy cthe fini] anndysis an muost press the button

T aekdition, e niust wlso think of two other Gaetoe= the haeo wd Vi wonl novintion
doms to mankind, O the debit fide §s the death and destroction which avintion beings
ke wadee, ondd also the harmful effccts of annovance and  tranemission of illoess,  Ou
thieredit side, aireraft, manned by men ot rubot= will alwayy be needhed tor the evamintion
ob easnalitics, for the Lringing of suecour during nalural ealamities. and for the transport of
personaiel,  Woeomuast also not forget the adventurous gulure of man A= fnng as there A
avigtion, ns long as there are hopes of hreaking reconls or peaching the moon, man will b in

Ihe weroplane,

Space Travel

This i of course, the most intrigning trend in wmedern Avistion, T4 faseihatey anl

vet it frightenss. It fuscivuates Lecanse it presents the human race with the possibility of

amather fuothold in his progress towards unravelling the riddle of the Universe. It i awe:

inapiring bevause of the nuknown factor. It wonld not be out of place to touch briefly on
someeof the fsnes involved, espeetally as they bear directlv om the principles o which I have
iheady  referred.

Ti i well eetlilished tiat o projecsile his cody toveach a veloriey i the ranee: 18,0040
t0 25,000 mpoh. tobe able 1o pull asay fron: the gravitational mazs of the earth and eoust
ispace,  Tn 1= for the engineers 4o say whether they can produce The mecessary power-
pling to make such speeds possible: suflive for us to remember thar the Hurricane flaw
in 1938 with tailowind assistance from Edinburzh to London in lessthan an hoaroat o speed
af about 40 m.p . Six vears later the V2 rockel '
toeket. is now move than a deeade old.  We alwo hayve et

wl 8 timies this speed and the

= tis the possihility of the nse of
glomie or thermeo-nuelear poswer, 1t lms been reported that it is planned to eelebrate the
Inlueiational  Geograplaeal Year in [UGT-5% by lnurehine apn aetificial moen which swill

virele the earth evers M0 minutes and telemerer back seivatific date,

Some: yeurs ago, the Medical Servives of the United States Air Foree set up at Randolph
Tield, n Depurtment of Spoce Medicine in arder to study, in consonanoe with the principle
of pre-planning; the medienl protdems of space travel. Much work has been earried out sinee

gl ax far weoean by predicted e major problems likely to canfront man have been detined
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and gome studied. What bsoetercsliog o pote s Lhe systemabic way in whicl ]"TI."HI"flJf
knowledge ahout Space lns buen colleeted from the vacious fielde of aateonomy, nechanics
nuclear physies pnamology 1:|:*1‘+rn-'r'-'|ll|__-:.', il applivd o Lhe qubjeet; initindly on {eoration
grounds, followed by actunl experimentu] stodicse The problom o weighiblesaness i o

;_-l“-.l,“.“.hug anid ptremely interedtingr r..\':Lr:Lirlt'.

Weightlessness.

At ._-_\._,i_-mi..;lajj_v pigh altitudes reduction or entire elimanation of l.'.'nill.:hl- [RTRINTH
nrder consting conditiony, bedauss mechanical support by the atmosphers is lacking, L
addition, the velovity of the sireralt about the centre of the carth, eives mae o oa (TP
fugal foree which tends o countor-aet the alreraft’s weight and of sourse the waight ol averys

thing inaide

Whilst a considerable amount of information was nyailuble on the ooty of inereassd]
“gravity” on the human body, acting both positively, in the ditcetion  head 6o foot; v.“rT'Il.'i_f
pegatively, in the direction foor o head. nothiong was known on the efleels of  vedueed o
sorp-pgravity state,  Information on this was most necessiry for planiog maeuned dights
ilo Spuce, On theorstioal grounds a numbier of methods wees considered inoeder Lo e
“Linemntically”, reduced gravity conditions onearth. Of these the free-fall was exteemely limited?
in dursdion duee to the development of frictinnal forees which newtralized the dowmwsd
swovelerstion,  The wse of lifts in skvaerapers was also moared and a wertioal paralalic dlight
path for an aircrsll worked out on the theoretical mathematical considerations, This labied
techmigue held possibilities of creating a gero-gravity state lasting up to 35 seeonds fur el

prer imental PuriEees,

O the physiological side il was srgucd that the lack of normal 1G stimulation nft :
gravi-receptors of the hody. the otolith organs and the pressure sense  organs of the:skig
wonld resnlt in a sensation of falline weder zerg-pravity conditions and arguing on rhe b
of some of the sensory iHusionz mat with in flyving under ncreased G, might bave ]'rv:amﬂi_

results.  For example. in a gravity-free systenn, o honian body  meving from A to I8 wonl

neerd to propel iteelf from A and stop itzelf at B The sceelemntion rogquired to get away frim

A would give the impression that & wa=“downwurds" in the vrientalions] sense and on redi
ing B, the breaking at 1 would be expressed sensorily, us if B was downwards,  Henesls

Mhesion of rotation of the body during the movement from A to B wouhd e ercatod,

The role of the vizual sopse was alse eonsidared.  Tn the wheence of pravity]
frood™ of the spave.ship i would, of eourse. be considersd as “up’’ and the 0
“down’ " irrespective of the mou's position in relation to the oentre of the el
Whilst =ome  experiments on ihe sub and zero-grovity  stotes bael  heen elone  Dabing
Warld War TT by the Germans in vertical svroplane dives,  recently the rﬂ;[r-"-r'ill'n’:nm!
have been angmented by actual reproduction of the parnbaolio Keplerian trajectory rel
to previoushe wsing homan sihprcts aml slse by photogeaphing the bebayviour of animil

during V-2 and Aorobes rockat ascents
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Other Problems of Space Travel

Ty like monner, other havards of space ravel are boing syvatematienlly imveslizated,
Unfortunutely much of 1he earher work on Costule rove was directod sxalusively to the by
of muclear phonemena and the data obtained could col roadily be applivd to asseesing W

Teloeionl ool of aueh radintions st different altitedes or in aatitil space

The pessibility of collision with meleorites preaents peculiar problems which mwy

finally bo resolved by eleetronie and enpgineering lechaigues

IU would appear that the question of sir-conditioning the spaes ship, eontrolling Lhe
temperuture, nod  supplying the required amount of caFgen are not insnperable, whilst
mifficient dulp pre avoilable from aceeleration studies o plan the G forees required o redch

garapr velocily wand for subreguent deeeleration at the time of return

Conclusion.

"The humian factor pervades oll avietional activity and a ease for the extension of
the “eonoept”’ ar the “romplea’ o Aviation Medicine to cover all sueh activities s oow well
aatakhlished,

The prospevts of Lumusn “Space Travel” are drawing nearer as u result of medical
pesesarch and technical development,
&g far oy elimineding man from the plane. the time i not yet ripe.  The grestost

argument against eliminaling maou is, 1 may quote:— ~ilots fly hecanse they Lave a sort of
fuorable diseaze.  They need to fly, as men need to breathe or make love,”




