200 wai oo ,ﬁ o

Tl?LE fé¥gff;_ Hed;cal Handbaek fcr PlthS;-
IHSTITHTIQN;~ FEdEZEl‘AVLatlan Aﬂmln;stra

R D C_ E - ?‘srf!%.a -
FEPORT NO_ FAA=AC=67-2 ..l
" ‘POB- DATE - Hay 7“ ’ é;f_'-‘ f;:;

. NOTE _.if“ o asp. N T S R
AVA;IAELE ERGH Snperlntendent af Dacuments, 0.5%. Géveg;y;*_gr;b cing D
. T, Office, Hash;ngtan, DC 20402 (Ste:k Nn.‘ W T f,fgf,’

‘1055*907 -00254-3; 2. 75)., S e o -
R E§D1/ECOQ Elus Pastagé. _ >
SCEIPTORS - = Aerospace-Education; *Aircraft E;lats‘}ﬂEBV1rcnmental
B - influences;- Gévernmept Eubllcatlens. Higher - A

ey s Education' s *Mental Healt hi-Military - air lFacili AR
: *Physical Health*’Ehyslaiagy, *Resoukcetuatezlalsi*.- el .
s T ‘Safety; Safety Educatlcn,65c1ence Educaﬁlanvvv_ju_;;j e b
IDENTIFIERS. ,'- *Av;atlen Educat;@n-;; e e e
: QESTEAGT-' o ) S
L Th;s haadba@k prav;des ;nfa:matlgn’en nn altliné

‘ may affezt h;s;hé: gerf@rmancE;;Cﬂntents lnc;ude 1nfc:matlan “on t,i ‘.
; ph151;al Exam;natlan far pklcts. the flyer s enVLhanmeEt, hypaxl’ e

f_flylng, ;arbaﬂ manaxlde, v;s;gn. nlght fllght,
disopientaticn, motion slckness, fatlgue. nc;se, age,
psychclggical aspects af flylng. (Cs)y L

T

- . -
7 =] ‘.
H
»
.
o : f;f
!E**********i********$**t******#**,

Eepraéuct;ans supplied' by’ EDES-#
- frcm thé/bfl:i“'




Q

ERIC

Aruitoxt provided by Eic:

. s gochsint HA: BE[EN %ﬁsg;
CbUCED EXAlNy v ay mEchivED 1 kil

uku&-wmug

Y e HEPRE-
3 SEHIUHm;\L m.nunn; HETTUTE-G
+ EDUCATION ED5|HHM QR Boeilye.




qndbook :
for

1 s DEPARTMENT OF. TRANSPDRTATIOE 'FEDERAL AVIATIQN AD?INISTRATIONA .

£ ]

i . . : R .
¢ e ow ¥ . B )
' . f o
o :
¥ €
14 i} -
v o 5 & Ve
~;17‘- . \\ ‘ 4‘
’ ‘ ‘d. ! v s!
, . ) ;
S -
] Y .
. & B
i : X
A . .
T N :
i“ vy e
N c L . ’ | “. | ‘g!
’ : - ” - L F B
.Algf; ‘ - \' =
Sk B

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

Pnge 3, End pnragmph-
’ lAvmhén Regulafmn §. 65 A5 h 5 I:een deleféd

_Fagé 13; .‘E’nd parﬂgraph : The referencé to ElhTudEs it

excess of 128,000 féef hDS bEEn Eﬁﬂnged _h_:: .:rédd"
“BBDDD fEET AR ‘, - . ',:

g ?
-

End paragrqph In i'hE wgrdmg (i'hE -srmjﬂ
fhe ward "dawn




‘\FOREWORD R R

ST : o : ', ; Tc: became a safe pnlgt lt is nﬂt encugh that you want to fly Y(é
R EEIEE must ‘alsq. be physically-fit, psychologically sound, and well trained. -, | -
/

. Most- alr:raft at;cléents are caused by pllot defucnenmeg m cme Df /
: . . /.

3

r R ,,‘- these areas. :
T cT ' Trammg pracedures have beé’n adequately cavered in Dther pubh

i b catlgns ‘and rnust be Igarned from a certlflcatecl lnstrur:tar befm’e a.

_ Lt e‘are Dn ﬂpar’tly pre;::ared for s safg fhght i yc:u are unfarnmar wuth the

R S medical factors’ whml;aﬁeﬂ your performance. Na -matter how skill/
S o fully you hdve mastereg the techniques of flying, if you suffer from -
~ blunted jU.dgrnent slc\wed responses, or mattentmn ycxu may fly

DR - your-aircraft-amd its passengers to disaster. [
IR " This handbook is - dedicated to the prévention. Df the tragu: alr a::—
e T CldEﬁtS caus.ed by human factors N
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Thg‘FAA‘ (Federal - Aviation Administration) =~ R R : o
‘requires; tha¥, you, be - praperly certificated and . .. - Sl sz - ‘ Fﬁ‘ . R
‘physically able to operate your aircraft compe- - ... IR S s
tently before you are licensed ‘to fly.- ‘Periodic . % T S PR
physical examinatioris ‘are-intended Fot 6nly o L T e Y
evaluate your ‘general health, bBut to"help en-. T ST e :
sure ‘that~ syou will. not suﬁer a rnedn:al emers - The physncnan wha examines ytlu 15 m rﬂany cases ‘a IGt hlrn
gency durmg actual flight. It is-alsc.necessary ~~~ " self. He is SpEclally selected by the FAA for his knawledge of ! fhght'?“
that’ you be free .of conditions which dLI”{yDLIF T medlcme Your.éxaminer fs just ane c'\f a network .of, AME's .(Avia-
alertness and lrﬂpalr your ablhty to make (,uu:k\ RN ,_-thn Medn:al Exammers) located throughaut the caurﬂ;ry Whenever'_
'dECISIDﬂS As a p:lat _you'often hold the lived . =~ ’ygu Have questnan about. 2 health: pmblem which. “could - affezt,_’"fj
of others in _your haﬂds it-is_cfucial that you -:" . - fllght safety, ccmsult hlrn -he is anxmus to serve:you. And: he. is as.”
be able tD mstagily recggmze and prcperly - .. “important to safe- fhght as. the preﬂ ht check Gf yc)ur alrcraft or: thel' )
react'to urgent situations: " L -;wéather brxef_ : T

o :

&
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Durmg the Exarﬂmatlcm Specra[ SttEntlDﬂ is facused upDn EDFFEEt .
funttlgﬂmg‘bf the. vital Drgaas and paFts of tle bady mast critical to . ..
Miying. These lnclude the: eyaéx\ lungs, heart’ ears, and ?he muscular -
‘and nerv@u$ Systems Thls daesnt mearthat you. ‘have to be a. per'
-fect physical specimen.. Some defegts can be WE]VEd If yt:)_ur per
“formance as a pilot is ummpalred LRy AR :

F’rlrﬂarlly, the AME: wishes ’fD dISCDVEF any physu:al t:c:sndltlcm S
-which-could threaten safe flight by causing*pilot disability—such as
Epllépsy hEéft trauble ar diabetées: Disorders; such as acute infec-
_tlDl"iS aremia, and, Eéep’nc ulcers may be only- tempararlly dlsquahfy ;_';.
ing. Generally corrected vision, dentures, or certam minor,_ailm
are ngt an absta\:leto certnﬁcatu@n s TR R
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Unhke pllats in tf
mamtcrmg their: healt egularly. or alrlme pilots wnth thEIF awn_"i
medn:al depalﬁtmentsﬂ""yau are: largely cm your own ta Judge when,
you shauld or ‘should not fly. So, evaluatlan “of futness fgr fllght be-
[comes more of & perscnal rﬁatter i your case. The AME tan find
major” greblams\érﬂy when. -your CE‘FtIfIEatE comes up for rEnewaI or’”
when -consulted. The rest of the tlme yau aloﬂe must emluate your ...
flymg Gapabiht;es R T C : )

Includle: in. 'your. accasu@nal ;"requlred ifeadmg” list thé Federalf
‘Awatlarr R‘egulahans (§61.45 and §63. 19) described. on-the- back ™ " a_g
Df yaur “medical certificate. {which has: prﬂbably ‘been’ tucked .. 4
away in yaur wallet since . its ISSUE) These - regulatlans placex .
the. respDﬂSIblhty for detarmmmg physn:al fitness upon- the pul‘ot wns
They state that no. _person’ may act as a pilot’ when he has a knawn R
physmal daflclency which wauld make him Lmable tt:t meet the phySI e
cal: requ:remeﬂts for hls medmal EErtIflcaté -
o In other words, if you:. c:ént pass t'he fhght physncal taday you'..
shouldn’t fly taday‘ It é up to you té know:when a physmal defl-'.
CIE:ﬂr:y ar: térﬂparary |Hﬂess rﬂlght mterfere wnth alrcraft Qperatmﬂ Lf
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on- earth. Not only does it provide oxygen but
it al‘so filters out harrﬁfui radiatian frarﬁ the

excesswg heat Igss in bath plants and amrnals
and malntalns their surface temperature within

the "range reqwréd for survival The exact. -~
upper limit of the earth's atmt;rar:)ahere has not

been determined, but estimates have varied
from a wa hundred rmle; to several thausand
miles.’ . : ,

This Iarge v@lume Df air has tremEndDus
weight, At lea levi
about 15 .Ib./in.2
upon the body - or ¢

(pounds per square inch)
total of about 20 tons for

the average man. This weight sounds formida- .
ble; but at sea level it is quite compatible with

man's existence because the bady s inner pres-
sure Equallzes the ;urmundmg outer pressure.

O

ERIC

Aruitoxt provided by Eic:

We live at the bottom of an ocean of air, the
atmosphere, which is necessary to support life .

it exerts a pressure of

soin pressure Claselta the earth the air is most cnmpressed and,
* therefore, most dense, because’ of the weight of the air abave it

pressing down. During ascent from the earth's surface, pressure is
lost rapidly, becoming one ‘half as great at 18, 000 feet as at sea
level.- Besides adaptlﬂg to the rarified air at altltude the pilot's =
body must adjust to dropping temperatures. Even.in summer, the -
temperature of the air at 18,000 feet is near the freezing point: On:

' some days. it is mich lower. In ‘this abnormal habitat, survival de-

pends upon the ability of the body to make adaptive changes.

i
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About 175 yehrs. ago scientists first discov-
ereci that the prime purpose of breathing was . . .
to obtain oxyden needed by the body and to: ; L
get-rid g excess . ¢arbon dleldE, a waste prcd ' A
uct. ’

. The human bady Isa heat engine whlc;h I|ke
any engine’ consumes fuel (the carbohydrates,
fats: and proteins derived from food). This fuel - -~ .. ...
is converted into the energy we need to'live by » o v
a burning process called oxidation. As in any I
other burning process, a certain amaunt of oxy; 7" - L e RN . .
gen is necessary. When the body is resting,. it . ' S . Ty
consimes approximately one-half pint of oxy- . C oot . '
gen per minute.” When given &h added work- o A o ’
load (such as walking or running), the dey"v S F
like ahy other machine, will generate "more - oo o L% o =
heat and use more oxygen. perhaps as much I o i}/x -1 L) T -
as'8 pints per minute. 5 o : e A=

w
—
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TD extract thlS axygen from the air, the. dey.
is equipped ;N!th respiratory system (Tur’lgs) »
. The oxygen 'is then distributed through ‘the
= body by a- cm:matmry system (heart, érternes
" veins, and ¢apiliaries). - ’
~ Ajr contains about-209, oxygen aﬂd about
_ SD% mtragen Af sea level, a healthy man can
& extract éncugh oxygen from the air to maintain
-. his system and’ eontinue his normal activities.
_Abave 8,000. 9%;9 000 feet, hawever, prgblems
_ ofoxygen shortage begm o, appear. Becaiise
. . the air is less dense, ‘it offers -less actual OXy-.
LI gen ‘per breath of an* inhaled—even though oxy-
N gen and mtmgen dre Stl” mixed in the 20; SO'
ratio. The - -density of air is. meaSured by baro-
‘metric pressure, and it is on this prmc:t}le that
your altimeter is built.
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ny en is:transported throughout the body
in. the bloodstream which contains, among
“other things. the red. blood cells.: These cells
.contain a complex substance .
globin. Hemoglobin picks up okygen at the
lungs -and-carries it to the tissuds for use and
picks up carbon dioxide at the\ tissues and
transports it 'to the lungs for exhalation. Blood
can be compared to a conveyor jpElt. constantly
hauling oxygen in and carbon dioxide out. The
“amount .of oxygen that ¢an be carried in the
_blood - depends, ta.}a.large?extent. upon -the
_pressure: that the oxygen gas from the air‘ex-
erts_on the blood as it passes through the
"‘Iurag,% (Manufncturer% of- Earbaﬂated drmks

Ci
'X'm their beverages)

T AL 10, 000 feet, the blood of a man who is
Expaaed o DutSlc}le air can still carry nygen at
BD% of its capacity. At this altitude, the fligh
' perf@rmanm of a healthy. pilot.is impaired anly
‘ aftét some time, when he ‘may find -himself a
little- les 3 de'xter'gus than . ususl at tumng ra-
dios. slower at WDFRIDF nawgatlanal problems,
,_amﬂ less able to sustain close concentration. At
14,000 feet. he may become appreciably. hand:
lcapped—farﬁettmg to qutCh tanks, flying off,
course, or disregarding ‘hazardous situations.
From 18.000 feet.and beyond, .exposure to en-
vironmental air" will quickly cause total collapse
and mgbmty to control the aircraft.

%
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Alled hemo-

EGIVE= Iar‘g,[% amounts DF t:?rbcm dIGXIdE gas

Thl% means that if you choose ta;ﬂy at h|gh altltudeg you must
take ‘along either oxygen or pressure. You have a c:hcnce then, be-
tween pressurizing the cabin Df the anrcraft or breathmg a rmxturé
with more oxygen in it.

10,000 ft.

18,000 it

14,000 ft.






- *

- sure to force adequate amounts. ofgthis vital

- tance of pressuré and temperatures.. The short-

e @ . . ;0 -
;C‘Eg'

_ L ck of oxygen is- the greatest smgie c}anger f
.to man at hlgh altitudes, desptte fthe impor-

age of-oxygen in the-human body results in'a
candltlgﬂ called - hypoxia, which: simply means
oxygen starvatidn. When a pilot inhales .air. at
hlgh altitudes, ther& isn’t engugh oxygen pres-

gas thiough the membranes of the lungs into .~
‘the blood stream. so thgt it can be carried to _ =
. the tissues of the bcdy The fuhction of various el\

organs, mcludlng t!;i_e brain, is then impaired.
Unfar‘tuﬂatéu thé nature of hypoxia makes = . o
you. the pifot, the poorest. judge of when you .7 As the hypoxia gets worse, you‘may become dizzy or feel a tin-

are its v4 lm “The first® symptoms of oxygen, o ‘glmg of the skin.-You might have-a dull headache, but you are cmly
dE‘fIEIEﬂcy arF mlsleadmgly pleasant, resem- _ half aware of it, nygen starvation gets worse the longer you remam
bling mild intoxication frcu? alcohol. Because o -at'a given altitude. or if you elimb higher. Your heart races, yoyr
D‘:v:ygem starvation istrikes ‘first at- t brain, lips and the skin under the fingernails begin to turn blue; your field
your hcgher fa\:umés are dulled. YDIKxDrmaI . of vision narrows, and the instruments Start ta look fuzzy But . hy-
" self-critical ability is out' of ordeg. "Your mind poxia—Dby ifs nature, a grim: deceiver—makes. you feel confident
_no longer-functions sproperly; your hands and that you are doing a better job of flying than you have ever dond
. feet become clumsy without being aware of it; - befare. You are in"about the same candltlgn ‘as the fellow who in-
you may feel drowsy, languid, and nonchalant: . sists on driving his car home from a New. Year's Eveé party when he
you have a false sense of security; and, the: -~ ‘can hardly walk. Pegardless of his acclrmatnzstlcm endurancé or
last* thing /in"the WDrId you think you need is = other attributes, every pilat will 3uﬁer the _consequences Df hypoxia
oxygen. & +4 when he is exposed to inadequate oxygen pressure. v
L. 11 ] ; v , W

E

Q
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poxia get a foot in the daar Carry nygen and use lt béfare you .

_ start to become’ hypoxic. Don't éauge yc»ur Qxygea hurli " by haw’
you feel. ‘Gauge it by the altimeter. '
Here Are some- general Suggestlons whlc:h apply to ygung

healthy fl
1.

.

yers. ,
Carry oxygen_ in yaur plane or dgn 't fly above 12, SOD

! fégt If bad wéather IIES ahead, go around .it: thyDu _

can,t get over it.
Use oxygen on evary flight abave 12 500 feet;

tju il

‘ probably need |t a‘and when yt:vu dc you might rot re-

: II;ZE';, .

glymg abov
Russna{\ roulet
deadly game!

. 'that seeing is

ceptible, breat

. Aise oxygen from the.ground up.
Breathe Harmally when usmg oxXygen, Rapld ore extra c

. Use Qxygen an pratracted fllghts near 12,500 feet. It .
“ won't hurt you and you'll be a lot sharper pilot.. .~

Use axygén ‘on all night flights above 5,000 feet. If ‘ :
you want tg give your night.vision the best DFGtECtIDn o

r

deep breathing can cause loss of canscnousness alsc:l '
(See Chapter 5, HYF’ERVENTILATIDN )
e 12,500 feet w1’thﬁut usmgs__g,xy 1is Jike playmg
te—thé odds are that ycu may not“get hurt, but it's a
At EO 000 feet: your vlsn:i’n detern‘;rates to the pamt

almost mpassnble The engine sounds become imper-_ '
hing is labored, and the heart beats rapidly...You have

't the vaguest idea what is wrong, or whether anything is’ wrong
t 25,000 feet you will mllapse and death is |rnm|r|ent unless oxy-

en s restored - ES \} :




ND DI‘IE |s exerﬂpt from the eﬁ‘ects ‘of hy
s0xia. Everyané’ needs aﬁ adequate supply of-
XyEeN. SQFﬂEJplI@%g may be, able to mlerate a.,

ew thousand: feet more. of slgf’g
ithers, But‘?\a one is really very
1ge. Remember. this» Serious trg
or the p|lct who tries to test’|
oW rnuch higher he can flyizor how much
onger he.can . functior MthDuf’ Su%plément‘}al

e than sar’ne

le%is’ waiting

xygen. Pilots whD are. Qlder fatter out C)f con- - .-

litiod, or quke heav‘lly should limit them
elves- to a t:éslmg of 8.000 to 10 OOO feet un-f
255 Oxygen is avajlable ,

H

B =
5,
b

ERE :t""ﬂ . cyeg mne 2
: R
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BN ‘positive pressuré to pure oxygeh.

‘ qmred . T

Jw

Many "executive aircraft .now have pressurized cahins and regu-
Iarly operate up to 40,000 feet. Most of these aircraft are equipped’

“with pressure-breathing oxygen Systems ‘which_ provide a supply .of

oxygen under a slight pressure. In.case of a loss of cabin pressure
at altitudes in ‘excess of 38,000 feet; the oxygen pressure within the
lungs cannnt b{e mamtamed wrthc:ut an lncrease in the iilisded oxy-
pressura therefgre hyp‘bx‘ia will: T3 '|dly Theléddntmn
Yin ordérto restore
tﬁ"e body to @ non: hypoxlc state. Pregsure breathmg mcludes the re-
verse of the ﬁqrmal respwatory cycle in:that the lungs- must per-
fﬂrrn work during exhal;ng iinstead of mhalmg Although pregsuref
Breathing _can increase-a pilot's tolerance:to "higher altltuﬁcjes‘ it

" should m;:t be t‘DﬂSIdEFE‘.d for routine fhghts The pressure-breathing
. installation is a back-u up system owly and shoild be reserved for the

occasfon when cahin ipressurization’ fails. nygem would then be
“available durmg desceﬁt to lower sltﬂ:udes where it would not be re-

i \

B 3 "
12 7
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2 Jioag A r:ulr:)t th;’) suffers an unexpeated attack of hyperventulat@n'aﬂd o

ha no kngwledge of ‘what it is or what causes.it, may beccmé terri-

v

hinkiﬂg_ that he fs exparier’lcing a heart attack; : n mo
dg Equally ‘ominous, Iﬁ the,resultmg

N pamc and canfusmn he rnay ‘actually lose corntrol Gf the aiﬁ;raft ex-
o MEL e ~ ceed its structural hrmts and crash. , Y : :

Some pe’é;jlafﬁpélieve that breathing faster . C A little kﬁnwiedge is all you'need to-avoid hypervent:latmﬁ prab
- and deeper at Nigh™altitudes can compensate . = -"‘Iems Snce the word itself _means éxcesswe ventilation. of the lung;

for nygéﬂ lacke This is cmly parﬂaily' cue; the. SQlquDD lies in restoring respiration to ncrr’nal First, h(:)wever

Suv:h a,n@rmal reathmg known, as hyperveﬁ ‘be sure tdﬁat hypervenmatmn and not hypoxia, is at the root- Gf yDur
falss causés yau tD flush frcjm y@ur L ns, f oxygen is in- 'use. check the Eqmpment and the flow -

T if ev’erythmg appears normal,. make a strong c:anscmus

7 :effort to slow gown the rate and degréase the depth of your breath-

: gree’ of ‘blood amdlty Thé t:hemlcalélmbalaﬁce‘ E ‘ing, Ta!klng smgmg @r coummg algud often helps. Normally paced
o .in the bgdy therf.,pr@duces dizziness: tlﬂgllng ccnversatlgm tend: to slow dgwn “8 rapid respwatary rate.. If you.-
: fthe fingers and toes, sensation of body heat, . ;have m:z one: W|th yDu talk t(j ygurself Notlgdy will ever knaw g

apid heart rate, blurring of vision, miscle’ B T

ff-zsipasm and, finally, unconsciousness. The
.‘symptoms resemble the-effects of, hypm%a and
"the brain becames equally |mpa|red ‘- i
You are™fiost - likely to hyperventilate while = %
'flymg under stress or ‘at high altitude, For ex-
ample.- the stressful feelmg of unexpectedly en-
' ter‘mg instrument conditions, - -noting both gas

guages bouncing oh empty.:, ’*'devplapmg a
: rDugh ruﬂﬁlqg éngine over water or: mcj"untam .
"als,. ~terrain may make you uncaﬁsmﬁusly Eel!evé'that gverbreathmg can. cauSe yau ta bemme dlsabled by hy
-.breathe’ FﬂGI’"E r‘apudly or deeply than ﬂECESSary I Der\?Eﬂtlléflﬂn e pEge Db : CotEn o
s : 1,2 L ’ - ont vo-
o e o _ : S : T
8 | _ : A [ - . e
O
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if'-tudes your. bndy IS expased tcx less,and 1255 prestmre LIpDn ltS auter "

: f’surfaces Because the préssure inside your dey is still the same*as .

:Ei_-;:lt'_WES on the gmuﬁd Strange thlngs begr ,fi’ [ XGESES_

.,:-lthe pressure WIth that af the EﬁVlFDﬂFﬂEﬁta| gas (that‘ is, alr). ThlS a

: phencmencn can- cause you some  discomfort.. TTapped in sur:h--"fij;_

places as the: sinuses; behind the ‘ear drum;.and in. the stomach the’
' expandlng gas rnay lead tD a- headache ear pam gr a feelmg of ab
dominal fullness : :
- At 8,000 feet, the gases in yaur bady gexpand to a volume of
:abcut 20%: greater thén that at .gn:und level.- if ycur rate of cllmb
- is gradual and your physical conditionis gaad you can usually ad-
" just to this change easily and. camfartably At 18,0000-feet, the Wet
gas: bubbles more than double their ‘normal size: and the’ expansuen
~ continués as the unpressurlzéd -aircraft gains altitude -A very rapid
'change of altitude |5 naturally more- hazardaus and uncamfartable
than a slaw change :

=




_descend toa Iower altltude where the atmDSphere is denser MDst

‘of the gas in fhe.intestines. is swallowed’ air, but some is formed by :
the. digéstive process: The amaunt of gas varies with the mdmdual'-
‘and ‘with the type of food eaten. If you expect to fly at high altitude,

“the following *!Diet Don'ts" ‘may help to mirimize abdominal gas:- -

sk

B S S S

Don't eat too quickly béfore a flight!

1,
: -2 Don't eat too much (Swallowed air- m,_

creases with each bltE)

© 3. ‘Avoid large quantities of ﬂun‘j eSpecnally

cokes, pop, and beer, :
‘4. Donh't eat gas-forming foods. (Eeans cab
'bage onions, raw-apples,. cucumbers, mel:
. ons,orany greasy foods) .. - - o
5. Avoid chewing gum on the way gp—lt rﬁay
result in yDur Swallt‘:\wmg ‘a great deal of-
. air.. . .

%!
oo .



. normal state; but.in solution. That is,
- pther body tissues, especlally fat.. When the- autsude pressure fall

addltmn tc gases trapped m the »bady cawtnes ‘a CDﬂSIdErablé
olume of gas.(primarily mtrcgeﬁ) exlsts within the bcdy, not in its
is dlssalved in_the blood an_d

these gases tend to come out of solution, fDrmmg gas bubeESﬂjust

- as carbonated beverages release. bubbles when you remove. the: Eap
-and Iet the pressure escape. These bubbles can prcduce severe-
. _-pam :Pain caused by bubble farmatlon ‘around the, leﬂtS or muscles

" can be disastrous. . J g

is called “beﬂ,‘ " The . same bubble formation in the lung tissue is
called the “chokes"” and is. recagmzed by a: burning sensation or
stabbing painin the chest area, a cough,.and dlffn:ulty in breathmg
Needless.to say, the: effects upan your ablhty to ope ate the alrcraft

These physucal dlf’fn:ultles aré seldom éxperlencad belgw 25 QGD

‘fee‘t s0;the. low-alititude pilots need . not. be too corfcerned. If you-

;'bshould be operatmg - high- perfarmance aircraft. at hlghér fllght
“levels and suspect that you might have the’ bends or. chckes the

E

quickest relleﬁt:an be obtamed by IDwermg yDur aTFtltude

Q
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if yau fly an. UﬂpFESSUFIZEd SIFCFSft ycu a\*e
--almost sure, evdntually, to encouriter the prob-

~ler of ear. discom] ort ‘during ascent or de- " * L
- scent. . To understand ‘why this happens and: ..~
~-how . to- ccunteract ity g s:mple grasp cf the i

stru:ture of yaur ear is helpf il .
The -external ear canal

- ‘same pressure ‘as the atmgsphere Surmundmg
the body.” " The ‘middle ear, where" pressure
prgblems ‘arise, is-a small air-filled cavity situ-
ated within the borie of the Skull and it is sep-
. ‘arated from the external ear canal by the ear-

s drum—a thin membrane. The other side of the.

middle ear is connected-to the nasal cavity by
the eustachlan tube T 2

(the small tube
leadmg to your earéirurﬂ) i5- always at the

BN .

" pressure to,

P—

As ygur alrcrsft gams altltude the atmcsphenc pressure de- .";

‘creases and 50 dges the” pressme in the external ear canal. The
middle ear, bemg an enclosed cavuty, stays at ground: level pressure. A
Wheﬂ the pressure in the r’mddle e:ar exceeds that af the External ear"‘ :

'ear is sensmve ta thns change aﬂd requsres gn'ly a sllght excess czf" o
sen the eustachian ‘tube so that gas may pass by this .-+ -
route through the nose or, ‘mouth. In this wsy press:ure is equahzed; _
‘on both sides of the eardrum. You may.be aware of this pressurs

change by alternatmg sensatmns Df ear, ﬁ]ilnegs and “t:learmg v

=5 4




u:h has accom- .
pre’ssure at alti-’ *
scrlﬁeda—ls at- R
: ternai ear- canal :
i 'ces the Jear

he rn,lddle earé_
madatad |tself tc the reduce

bnge mward Thu.;" ‘
n:ult to reheve

acuurn in the mlddle N

- tha pressure.. The par’ha| _
e rather than mflate" .

- _'Vear aisg tem:ls ta callap

ycur mDuth pmchlng]
A blawmg sluwly and
gure in your mouth and -
: thls pn:cédure you will’
be ab|a to feel air entgring the middle ear, and-
'rnedlate mpmvement in
“his will be followed by a
'fullness and d:saamfart

remedy thIS by clcsm

" your ‘ nostrils " shuit, - f
. gently to bu:ld up pr
" nose. At sc:rne point ir

' ynu will notice. an. |
your abmty to hear.
rehef in the -sense ¢ i

wy .
-




kS
£,

) ShDLITE yau find. that you aannat claar your ears in fhght -as jUSt
described, ‘consult a phyalclan lmmadlataly after- landmg It may
save you- weeks of. troublef Tha AME can. quu:kly and pamlaaaly,
'SOWE the prablam RN s ,

(/

If- ygu have a. cold, the tlaaua araund tha

naaal end of -the: eustachian tube’ will probably

ba awallan and yau can -expect ear. problarna
aggravated in flight. The best advn:a isto -
stay on-the-ground.-1f-you-must-fly-~do+ snaat =
Iower altltudaa “This. pracautlan may. pravant a
parforatad or pamful eardrum.. Although a per-
fcratad eardrurn generally - heals- rapidly, in .

e aama cases haarmg is lmpalrad parmanaﬁtly r’;:r :
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-major factor th nearly SG% of all autnmablle accndents Analyseg Df
=f_a:rcra t accidents over. the past ‘several years mph;:ated alcohol’as’

.a -cont 'butmg factor in -almost’409%. of -the EI’EShES in.the early
1960 s.*Discovery of the prrjblem education, -and regulation had de-.

creased t_hlS factar tD araund ED% in- the late - IQSDsand early o
.. 1970's.

. “hangar sessions’’ arﬁang experieﬂced p:la’fs,:there is, almast
IDD% agreement that’ drmkmg and.flying don’t mix. Yet, the acdi-
'-dent reaard shnws that far tcu:x many pllDtS have lgnored the:r cswn

Dﬁly twc: d«mensmns Aﬁ airplane moves in three makmg lts safe

tention, - ccardmatmn -and- skill. Hundreds. of decisions must. be"
. made, some on the basis Qf IﬁEDmDIEtE information (adverse
~ weather; etc.). vanmusly then, anything which detracts from your-.

- ability to make successive decisions. which are correct Wl“ mn:rease

"yaur chances of havmg an accident.
A%

' magazmeé telev:smn and Dther medna thmughoui the
world. Studles have pc:sntwely proved that drmkmg and perfcrmance :
determratmﬂ are closely linked. Estimates indicate that alcohol is’a -

opel tn:m !ﬂflﬂltEly mare complex. Theréfore, any pilot who is not in - ,
. tD, condltmﬁ |s severely handlcapped -Even itralght and: level fllght_.; -
from one point to another requires a high degree of Judgment at-. . _

-

Whateéss alr:nhc\l and how daes it af”fe::t yaur

perfnrmance as a pilot? The alcohol you con-
. sume in. beer and mmed drinks-is simple ethyl

alcahol, a central nervous system depressant.

From a ‘medical pmnt of view, it acts upon your .. :
body. rﬁueh like a general anesthetic (ether‘ )
* chloroform, etc.). - The “*‘dose,” of ‘course, is
© generally much lower and more, slr:)wly ‘eon-
- sumed in the case of alcohol.’ ‘But the basn: ef-
T fects on=your system. are slrmlar :

=i



- h!ghball wnthm BD rmnutes after yau have dr‘amad yc:ur glass Beer
wDrks a Illtle Slawer but nat much : .

.. £

Y@u have undgubtedly heard tIfTIE E’H’ld agam that aIthDI isa de

pressant rmt a Stlmulant Yet after one- or.two drinks you certainly 7 . = .

feel stimulated. This sensation ‘s mlsleadmg and. occurs because i
part. of the depressaﬂt action of ;alcohol, working on’ the bram‘ :

bfings ‘about a relea

) ase from' the usual restralgts and- mhlbltlcns .
You- may enjoy a- feeling of security, well- bemg EOﬁfldEﬂCE ‘and -

freedom from pressure. In reality, however, your thmkmg has be-

came Slugglsh you.respond to urgent S|tuatran$ less .efficiently, and
yclur ability ‘to. perform 5|mple tasks with speed and accuracy is
- hampered. \Jf, in addition, yc:uj' happen to be fatlgued hngry, ar;-
under SEFESS these haﬂdu:aps will be Eampcunded —_—

Q
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into the bl dstream and seccnd be¢ause the
"bram is a%hly vascular organ, |mrned|ately
o sensmve to thariges. in the blood’'s composi-"
_ - tion. For.the pilot, then, ‘the- lawgu:—ﬂxygen avail-’
.-ablhty at altitude, along with the lower capabil-
ity of his brain (under the influence of alcohol)
to- use what oxygen . is there,- adds up to a
deadly combination. :
Your body requires ahout 3 hc:urs tc: rld |t
self of all’ the'almhﬁl cantamed in one rmxed
* . drink or.one beer. The Federal Aviation R’égulax
‘tions make-it illégal to fly for at least 8 hours -
‘after taking & single drink. .Most ‘wise, pilots -
allow a: minimum of 12 hours betiveen “the .
bottle and.the throttle;" The genéral rule for -
cammerclal alrhnés is 24 hcurs e



: ’!'tem and detrac: z
=FAAst=fi eaf :

hy fhght Dant lﬂVltE dlséisiér byrlettmg alt:ahal and hypaxua gang up'- R
cm yDu' s .
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The word “drug " evokes an image in the -
minds of many people far different from itsac-. -~ - -
tual medical-meaning. ‘Because: éf ;:urrent con: R
cern over. drug abuse, the term ;
"mterprated to mean farijual ' L
barblturate‘s ~or ampheta Actually, a
drug is any;chemic{al.,c g ound admrnrstered
Io praduceZa spegific effect of-the bady.

The illi¢it use.of the *‘psychoactive. drugs I L .
(merltmned above) which- distort the mental . .- R [ = &
gprcxcess hardly: needs to be. discussed here. . ¥ - SR \\ : A
Eertamly no responsible: pilot would canérder’ . AP N / ) o

ing; any af these drugs wﬁh flymg S S . A\

by‘thew suth‘e é finpredict
pilot.-Fhis mclucles both préscrrﬁed rﬂedica
‘tions ,and over- thg counter medlcmes vEven'the |
srmpiest ‘of home remedies shculd be’ suspect,
mcludmg asplrm ccld tablets ﬁcugh mlxtures
and laxati . :

O
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F\’ecent stqdies gf alr::réjt acmdents Suggest fh
gs rhay.have S'Fg fer
and hém: ~ta aca::dents Tha :

S gles Drawsmess isa ccrmrncm sxdf effec:t
» . \ <

: 2 Tranuili;ers* a varlety of agents- usually pregcnbﬁ or
nervausness snd hypertensmﬁ
jalertne’

. gcry of medi"caﬁa, ntended prlmaruly tQ reheve sn,xgty or
' -»_reduce pam These drugs generally Sumpress mental alert:

—:s
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Some other dangers which may accompany pill taking Si’eg“'-‘

1.

., W
a5 '

Drug, allergies: An allergic response to a drug can ariée
unexpec-tediyéﬂd dra'matically »disahliﬂg a pili:t ih' flight.

dnfferent ways to th_e same medscat;@nf F(:\r, example. a

drug which Has no significant side effects in most individu- .~
-als may, in a few, produce nausea or vertigo.

tIITIE accasu@nally cancel ea:h DthEF out, rénder each Dther .
~ more potent, or cause a side reaction not experienced WIth' o
.~ either medicine alone. For example,” daﬂgerausly h{gh
"blood pressure has resulted from the use of nose sprays

by person taking antidepressants at .the same time. Even
eating some. focds in combination with' certain medicines

“has praduted dsngergus conditions.

-y

You should be just as cautious with over-
the-counter remedies as with prescription med- _
ications. If you are uncertain about taking a
particular medicine before or during . flight,
consult your AME or your personal physician.

Remeémber, toy, that the need for medicine
implies the pre;.;;r:é of an illness, And if you
are ill, you have no more business in the air

than a rough-running engine. The safest rule
~is to take no medicine before or during flight
" without consulting your- AME. Not only might

the medication dull .your alertness—it might

- suppress the s mptoms of your iliness, making
" you feel 'bette&*@
~ flies as well when his system is run dgwn even

n you really are. No. pilot

by acold.
The pilot wha flies whlle ||I or while takmg

’ disqualifying medication 'is violating FAR_F‘arft
‘61.45, Most important, however, he is unnec-

essarlly 1eapard|?_mg hIS own and his passen
gers' safety. :

.

'
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. ‘Pilots tend. to think of carbon monoxide gas -~ .t '
“as something: praduced by a defective muffler, * s

a faulty exhaust system, or a héater leak .in the
‘aircraft  cabin. When thefperf@rm their pre-

. flight gheck of the aircraft and find ho bréaks c

L or cracks, they feel reassureds

Yet, one of the-more cor’anh sources. t:f '
_ carban monoxide ihtoxication in -an aircraft is
" tobacco smoke. Carbon monoxide makes-up

about 39 of cigarette smoke and from 5% to
89% of cigar smoke. A one-pack-a-day cigarette
“smoker s walking: around with -about 49 to

. 8%: of his blood saturated with carbon monox- -
ide. At ground level, he may be untroubled by

. - this, but altitude flying changes'the picture.

Carbon monoxide has an attraction for“the

red blood cells which is 200 times greater
. “than that of oxygen. If a molecule of carbon
-monoxide-unites with'a molecule-of hemoglobin,

. which ordinarily carries oxygen, they-stick to-

gether like "glue.. Oxygen. dgesn't stand a
chancé in  the competition: for hemoglobin.

", Thus, the red blood cell cannot again carry oxy-

gen into the system until the carbon monox-
ide is expelled For the pilot at. altitude,

“whether he is hypoxic because of low oxygen

Vava‘ilabi]ity- or'whether he is peisoned by car-
" bon monoxide, the effect is the same.

Tobacco does mare than deprwe the bcdy of cxygen because of
"the carbon monoxide- content in smoke. It lowers the sensitivity of
the eye and tuts night vision by approximately 20% . Moreover, nic-
otine increases the body’s heat production 109% to-15% aboye
normal creating added oxygen demands. Ironically, the same ciga-
. rétte that inc:rea'ses the dérﬂand fcrr nygen also reduces ‘the Supply

-smaké can Iower the DIICIt s tDlEFEﬂE% tD altltude by as much as

5,000 to 6,000 feet. In other words, medically speakmg, p||gts who.

'smoke are already "at altitude’ before they ever leave the ground.

If you smoke, you will need to use your oxygen ‘systems earlier than_

. a nonsmoker would during ascent. |f you classify yourself-as. a mod-

érate-to-heavy smoker, use your oxygen at all altitudes during night

.;‘if.‘flylng .You will find day flying more cgmfcrtable and safer—ﬁ you

use nygén above 5, 000 feetn .- -
in any given cgntemratmn carbaﬁ rﬁaﬂ@mde 15 just as’lethal to .

- the system whether it is inhaled from exhaust fumes or from ciga-
. rette smoke. If you have any doubt at all about your oxygen require-
-ments as a smoker, take oxygen with you to altitude——and use it.
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o \ " Pilots true vertlgc expenenced as a feehng «:f dIEZIﬂESS and im-

SR Co . _ bslance _can-create or. increase visual: Jillusions. Vertigo resultmg
Vision, even under instrument conditions, is- . " -from raprd ratation of the tn:dy may ‘be so severe that it causes-
. Perhaps your single most vital -faculty in flying. - qun:k jerky, side-to-side.movements of the eyes (a condition called -
‘Yet, the best eyes in - ‘the. world—with 20/20 . o “nystagmus’’). This makes the surroundings appear to revolve in a
Slght good' depth perception, and well-devel- diréction opposite 'to the body’s former rotation, If you have.an at
oped calor vision—can play unexper:ted tFleS_ . tack of vertigo in fhght you may find yourself unable: to read Your
- i on the most expetrienced pilot. > _ mstruments because they seem to be ccnstantly moving.
The eyes ‘and brain  cooperate closely to. . o .
produce the sensation of- sight. Illusions can e Dur’ing night flying, especially in extreme darkness very little ro-
" arise from the eye alone, from the brain alone,. tational movement of the body |s neededﬁta induce- vert:ga Fore-
.or fram a combination_of the fwo. For exam- warned is forearmed! :
ple; when a bright llgl;%‘tempgraruly Yblinds” . . o . _
you.on a dark night your eyes may take several =~ However experenced you are, other types of illusons may occa-
mmutes to ‘recover, dufing which time you . sionally prevent you from recognizing familiar terrain over which,
“see'' an after-image. This fllusion, arising -in ~ .you are flying. Your eyes may deceive you into mistaking farm land .
the eye- itself; is quite (;c)mman and rarely ° - or populated areas for landing' fields—Ileading you to undertake. a
.causes ‘persistent problems unless the central - normal descent and Iandmg spprgagh mtﬂ a hazgrdgus area, :

K3

point of vision is affected or the light is unu- ,‘ . PR
sually bright. The brain-can create illusions' by Remember that illusions seem very real, and that they occur in

P

mnsnnterpretmg images which the eye- reparts_ pilots from every leve| of Efperlenc‘.e and Skl” Recagmzmg the fact
' correctly, i.e., you might mls;udge ‘the hmrlzan _ " that your brain and eyes can play tru:ks on you in this manner is
because c:f slanted banks Df clouds. _ ygur best protection.
. K= , .‘ ,. . . u - . -
B : " . 1
35 . '
O
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A veteran. pilot -once remarked that ‘night
flying is no different from day f{lying—it's just
that at night you can't see anything. Although
his statement carries a good deal of truth, you
can usually see something. To compensate for
what you can't see, you need prcipér instru-
mentation, To make the most of your vision at
night. you need to understand how the eye op-
-erates in dagkness .

“Autokinesis'’ (shDrt for autokinetic v15|ble
light phenomeénon) is one of the special visual
hazards of might flying.- It resembles ver’nga in
some way:, Autok|ne3|s occurs: when you stare
-at a Dmpomt “of light in a dark sky. After a
while, you. get the feeling that either you or the

light is 1in motion. To prevent this frqm hap.

pening, keep your eyes moving. Pon't stare at
a single light too long. Autokinesis. used to be
I"ESE)DFIJIMP for. numerous aircraft dlsasters

untif -we rhscovered the cause for thls optical -

|Ilusn3n v L -

k]
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~Night flying requires a different visaalite«:hs

mgue than day flying. You can see-an object .
est during da-light by. looking directly at its
\t night, howe.cr, a scanning procedure is
nore ‘effective—to permiit “offcenter” viewing!.-

f the target. In_other words, you will find after

ome practme th:}t you can’ see- things more. B
learly”and deﬁmtely at. mght by- looking -.. . 4
lightly to one side. of them: rather than

:t\xamht at them.
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The Explanatlan fDr this lies in the dual structure of yﬁur eye
ThETE are two kinds of light-sensitive nerve endmgs at the back of
ycxur eye: (1) the cones, which distinguish color and require con-
5|derabé light to funttion. and (2) the reds, which detect objects -

- only in shades of gray but can operate in very dim light.

The cones, because they need greater intensity of light to func.”
lon. are useﬁ m day vision. In fact, the cones stop warklng alto-
her in semldarkness Millions. of these tiny structures are clus:

tErEd at the.back of the eyeball, dn‘éctly behind the’ pupil. Not only
do they distinguish colors, they pick up distant objects.



. . . & . -
~.The rods are concentrated in a.ring around
r c:tjr‘res Eﬁingﬂsnlgrblmd they see ‘only .in 5
" grays and -are used.in.peripheral visian durings:. ' ©
the day—zthat is, to: percewe objects in motion ,
out of the-corner of the eye. Because the.rods ... ., = R
. ‘can still function in Ilght of 1/5.000 the mten ' : ' -
.snty at: whlch the” ctme-% ceate to function, they - ’ : ' h
“ aré'used for night vigion. These structures are.
100.000 times as, .:EﬂSlthE in the dark as: they
-are in sunhght However; they do need miore
.-time to adjust to darkness than 'the cones do
to bright light. 'Your eyes become addpted to

sunlight in 10 seconds, whereas they need 30 . ST _ . Y
minutes to fully adjust to a dark night. A ' Lo ’ SIS TENPUR VS R |
. .Jhe fact that the:rods are- distributed in a : Rads_." se fheir SEﬁSitivity after sHdrt expa' re’ Jdight source,
] _band araund ‘the'canes, am‘i therefare, do not. e but _regain’it qult:kly after a marnernt of "rest.’ Ccnsequent{y, a pro-
“ tie d:rectly beh:nd the pupils, makes’ “offcen- . longed blink may be enaugh to renew the ‘effectiveness of your vi-
. ter” wewmgnmportant ‘to the pilot durmg:night: -~ slon if 'you -are simply using the “offcenter’” technique, withoot
“‘fllght If. in your attempts to practice the scan- ’ scanning. Remember, too, that rods do not pergeive DD]ECtS while
ning procedure mentioned previously, you find - your eyes are in motion, only during the pausesy « .- '
that your eyes have a tendency to swing cll C Good sight depends upon your physical condition. Fattgue CDldS
" . rectly toward the ‘target, force tHem: to. swmg : vitamin deﬁcuency alcohol, stimulants, 5mgkmg or medication can,
. just past’it that the rods on the Dppgsite .. sdriously “impair your vision. KéEplng these Eimple principles in
‘ A 'SI(JE: Gf the ef%all pu:k upje Dbject T mind, you should be able to safeguard your aight vision. -
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Cockpit lighting.has been thevsubgegt C)f con-
siderable dISEuS;an In military aviation, 'red _
'IEhtlﬂC" was lanﬂ used i the cockpit and pilots: -
viére requured to-wear red- goggles for a certain -
period of tlme befare. night: flight.- These pre-
cautions for night adaptatlgn were' nec;essary
because pilots” who' neéded fo “$pot efierny air-

Ll .

Your eyes need -about 30 mmutes t(j adjust to maxirnurn -

craft frequently flew from inadéquately lighted .
airports and nawsatéd by wsu:m maore than by nlght effuf:lem;y after EXPGSUF ! brlght “ght .
mstrur’nentS . : ‘ : L2 Brlght hé,hts (such as landmg hts) km:u:k Qut nlght vi- -
SWith the advent of adequately Ilghted air- . - sidn, requiring you to “night: adspt all over again to . re-
porte and the’ general use. of radio for; ‘naviga- o . -Bain maxlrnurn ‘night vision. C:Iasmg one eye when you are
tlcm “night vision™ actually became less im- 7 briefly’ expcsed to bright light (while map reading; for:in
portant. The. tendency now is toward more - "‘l'-;_{f * stance), may protect that eye 50 it need nDt re-adapt.. SR
: lete illumination of the cockpit, with white - ' ) e
. complete illumination of the cockpit, with w s 3. . Lightning fl ’_Es knm:k out night vision. Therefare near
_light ‘used more - than red. F‘roblems such as o
o storm clouds, turn up the- ccn;kplt lights ta SEE your instru?
[impropée fuel . selezhan aﬁd érrﬁrs m caurse Che L ments pro erl C
<plotting or; thért Lékt . . property. .. ’ ‘
“ n‘::aﬂt now than the lc:ss Df mght v:suon Stal a,» R‘emember to remove your Sunglasses after sunset ar you

/ _ may find yourself flying in *‘instrument chdltlgns” when
vusual adaptqtlgﬂ durlng mgﬂt flymg . actua!ly the ceiling and vnsd:uhty are narmal ' '

B %
3

P R
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. An archslc defmltlcﬂ’%f dlsarlentatmn hter
.. ally meant “difficulty ‘in facing the east.” To

the pilot, it more often means Whlch way is
up?"'. Disorientation,. or vertigo, is actually a

7 state of . temporary séat:al confusion resulting

" fi6m, m:sleadmg information sent to the-brain. .
by various sensory orgdns. The body's elabo--

“rate navigational systern+< was superbly .de-
signed for I(DC:DmCItIDﬂ -on fthe ground at a ‘not-
}mﬂl gait; ’-;but ‘m.an-- alrcraft during ‘sudden

acceleration or radial ﬂlght it an trick you..

The most d:chult aeﬂustment that you rnust.;_x._

-make as you acquire flying. skill is. a willing-

_' ness to believe that, under ceértain conditions,
" your senses can -be . wrcmg Wheﬁ you are

seated on-an unstable” rncwmg p]atfarm at alti-

tude (and ygur vision is cut off fmm he earth :

- horizon, ar- other fixed referencé) you are

exbgsed to ‘tertain angular accelerations or’

- centrifugal forces (which. you c;aﬁnat dlstmgmsh
* from gravity forces), you are susceptible to in’

E

numerable confusing, disorienting experiences.

. *

Q
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B trangﬁl' fhghbor chmbu

straight” and level fhght
flevel turn, you may feel as thaugh you are div-
“ing=In-a.left turn= “if you syddenly bend your
‘head fgrwardsyou rﬂay Ihunk yc:u are falling’
ta the left,

“"These: alarmmg sensations are d’ua pnrﬂanly
‘1o mismterpretatlcﬂ of messages sent. to the
‘brain. by.the twc prlmary Senscry crgans (15
the SETI'IICIFCLLIEF canals of the inner ear, and
{2).groups of: pressure -sénsitive nerve endings .
located mamly in the muscles and ter’ldans
These organs. tell you where yDu are in relatlan
to- the gmund your normal environment: When
youreyes .are .open -and: yc:ur feet are on the
ground, they serve you.well. You have little
trouble dec:ndmg which direction is up or down.

In. an alrplane thnugh these organs may send

your bram mgaccurate repcrts

ERIC
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: In a«-cgnrdmated i

_bankéd turn you. may behevé ‘yourself to. be in -
In recovery . from a -

“readily identify ‘‘yaw,

The semltlrt:ular canals-in each mner Ear o:cm5|5t of- tmy hallﬂw .
- tubes bent. tr:u form’a half-circle. Each ‘tube (canal) is pc:sntlenedfapr

praxlmately at a rlght angle to the other two . Is and ‘each is

filled with a flund ‘At the a_ter end of ‘each there is an expanded,
'portmn c:c\ntammg a mass of . fine ‘hairs. Acceleratmn of the inner 7

ear assembly in any direction sets the fluid in motion within the ap-
prapriate EEHEI causing. the halrs to deflect. This, in tufn, stimulates-

- nerve endings-and sends’ dnrectmnal messages to the brain. Operat-.

ing as a unit, this detectmn system farms device by whn:h we can-

v piteh,’ and “rDII
With' this perfect arrangement, it appears that you shaulti never

have the least bit of difficulty ascertaining yt:\ur,dlrectlcn and atti-
tude. chever as'in all.complex systems, there is a certain amount

of built-in. ermr
- prablem as

In a\natlan we sodletimes refer to- this - type of a
“instrument lag." If- the.rate of directional change - s~
quute smallmand nat canflrmed by the Eyes—the change wnII be

"whatsaever




ln‘stralght a'nd level ﬂ[ght the fluud in the semlmrcular canals 'Sf :

"’ﬁ’\e prcper SIgnal travels tc: th,e bram mdn:atmg the dxrectmn af

'd the hairs. w:lI be pushed back to their uprlght position;

Here s where tmuble begms‘ lnsnde the ‘airplane, if you are un-
le to see the ground and establish-a visual. reference you are just
r:cmds away frarn the famous graveyard. srfnrzal You'ré in a turn

i

t your.inner ear machinery tells you- that you're stralght and.

rel Now, as the alrspeed builds upin the turn you may think you

" “sina level dive and pull back on the control column. Increased -
A ck pressure an the controls- wnll cmly tighten.the turn and cause o

uctural fallur% or.a curving fhght path into the grcund But ‘sup-

se, by either a glimpse of the hgrlzgn or a recall of some ‘‘nee-’
+ x-hall- alrspéed techmque yau are able:to get the alrplaﬂe
' uared away again to stralght and level fllght ’ :

As yau enter a mnstaﬁt rate. turn (such ds a standard rate
/seccﬁd turn) the- system goes to work; the hairs bend. over-and -

‘DW the fluld in the canal tc\ catr:h up w;th the pllat and axrcraft

e

o




PO

C

The flLud which ccmtmues to. turﬂ WhllE you -
N are returmﬁg -to Ievel -flight, begms o’ creep
‘back:to neutial after you.level the airplane. Be- A
~’tause of its momentum, the fluid continues to -
flow after the canal has’ come to rest—bending’
__the.hairs along with it. You really.are straight .
~now, but you -have the sensation of turnmg mt_ﬁ
the. OF’F‘DSITE direction from which you have = -
just’recovered. You mstmctlvely bank - away
from: the lmagmary ‘turn—and the Cycle starts o

all aver. agam ..
- Without . instrument trammg the.- ﬁhances c:ff v
mamtammﬁ ncrmal ‘aircraft. attitude in limfted
vlSlblllty are extremely rare.. Repeated - ‘small
» control mavements may eventually creatg-a’
‘ spﬂgatmn of gradual turnmﬂ You: may: misin-
B terprét the degree“of bank and have.a ‘false im-
. ‘pression B | tnltmﬁ when in a skid" or a slip.
,:Spat:al;v.dug‘orlentatxgn_Dcc:urs most aften in
._:._instru'r’ﬁer’)f conditions " créated by rain; fog,
~ clouds.. 'smoke or dark-nights. It 15 ‘aggra\sated
; by other ‘fictors - such as fbck of recent insfru-
s fnent experlence or training, _attempts to mix
;.'VFF? and IFR.-unfamiliarity with the aircraft or
ﬂlght sﬁuatmn fear or worry. and- éxEEsswe
h@ad movements. : '

T
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Ygu car avercame the eﬁ‘ex:ts of verﬂga by ) .
relymg upon ynur aircraft’s mstruments Resd v
your mstruments' They arethe ‘best - msurance ’
you will ever have. Remember: though; that the
time required to, shift frqm’ VFR to IFR maybe-
'ong enough for the aircraft . tD enter-a danger-

Jus attliudé - -

S Co. o oSs T e 707 “Bear in mind that vertigo can- occur ANY-.
' ' - AR TIME ‘that- the outside. visual reference s tem
. porarily Iost=dur|ng map reading. changlng a
" radio.channel, searching’ for an approach. plate,
fuel managmg computing a nawgatlaﬂal prgb
lem. or whatever else you might need to do in:
~ side the cockpit.. Nearly all-experienced  pilots
. have. had a brush wuth fertigo. usually num:r
and of Shrjrt duratlan It CAN be- dls.;jstrcyus,
. however, 'Pilot. error,” résu!tmg from vertugc&J
‘has heen identified beyaﬂci any doubt- as the’
“direct’ cantrlbutmg cause of many accidents,
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- TD becarne hrmlur with disorientation. | *
symptoms. ask your AME .or reatest - GADO -
~((:eneral -Aviation - Distriet: Dﬁrce) SQEclahst to. -
arrange a brief demonstration in a ‘Barany (ro.

tating) Lhalr “This will qun:kly aﬁd "safely show

.you th averwhélmmg vertigo can be. “It would- A
be to your advantage’ ‘to attend any of the FA!\ .

Acmflent Prevention F’roﬁrams -which- are pr‘e

sented frequently. thraughaut the country. Ygur

GADO inspector can advise you of the time and

location of the ﬁF‘xt ‘program n-your vicinity. - .
. Disorientation is, als& included, in the- FAA-coof- E
‘dinated Physmlmgml Tramr‘ng Coursa. »Com-

_plete information regardmg this ‘fraining. may

E

be obtained by coritacting any of the. addresses

listed in the back of this handbook.

4
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_erstanﬂmg the n’%ture and causes
o he condition. s -~ L
T. 2. Avolding, - if possible: the fllg_ht L‘Dﬂél i
: .':'_,E__tIDﬁS whlth terid to cause vartngg é
. ‘3. " Obtaining instrument ” flight.. instruc:
. ° 7 tion and maintaining. proficiency. ‘
© - 4. “Having faith in.the instruments rather
"« .than takmg a r:ham:a Dﬁ the sensory -
Tgrgans: T LT -
'--R’e \gmbenng that |t can happen to
ANYGNE' TR
Finally.’ you’ 5hc1u|d be chstmtly aware fo‘
“the danger.in shifting between: the’ insteument
p::’mél anc the exterior \nsual field ‘wheh the-lata_" .
_ter is poorly structurecl or obscired. “Avoid
" sudden heacl movements. partlcularly when the * -
~aifcraft is-changing attitude, Don't fixate too
) Icng on the instruments. And. mv:st :mportant
' -,wh_en your senses seem to dlgagree ‘with thé in--
struments. trust the. mstrumentssthev may oo
N .save yaur Ilfe :

49
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. Althﬁugh rm:mqn smkmess IS __um:arﬂmtjn :
~among. ex‘perlenced pli@ts it does occuf.once
' ou have, everz_ been "1“ V!Ctlﬂ‘] e

L yeu Hr neom
tant: it jEGDSFdIZES ycﬂ ﬂymg 1Eﬁ‘|c15ncy—-; o

latly-in turbulent weather.and in.instru-
, meﬁt EDﬂdlleﬂS when peak skill' .i5 requ:red
""__;Satudent p|lc1t5 are frequer:tly surprlsed ‘by ‘an

- bumping - received -from  the alrplane and
+ quickly overcome with e) penem:e
~..-Muotion sickngss is’

'whuﬁﬁ controls . your. sense of ~balance. The

syr‘nptam$ are progressive. Flrst .you . lose your 3
- desire- for. food. Then ‘saliva collects.in' your -
- mouth-and you begin to ‘perspirg=freely. Even- -

tually, you: become nauseated and disoriented.
“Your head aches and- you may have to. vomit. If

ERIC

Aruitoxt provided by Eic:

uneasiness .sually described as motion sick- , - " the
ness. This is probably a result of cambmmg a '

" bit of anxiety, ‘unfamiliarity, and" the  bit th

caused by CDntlﬂuedf LR
Stlr‘ﬁulatmn of-the_tiny portion of the inner-ear .- .=

. the alr smkness be::ames sevgre enmugh yczsub-

tlble 'tcr alrsmkness do nat take the preveﬁtlve
,‘allable DVEF thes ‘caunty or l:y pFESEFIDtIDD (un- ;
j Jare & 'passenger. -in.someone. else's- alfplﬁneﬁ

”x-x.’These medu:atuzm5 may make you ‘drowsy" or dEprESS your, bralﬁ
_. functions in other . _
"~ ‘tion sickness: ﬂrugs ause-a temparar‘y'dr
" skills oc other taslgs dem;

a Sf!Careful research has shown ‘that maost mo- :
: ‘xr‘EtIQﬂ of nawgatmﬂal .

i, 0 PEoech

<= If you suffer} om EIFE‘_,,ICRHESS while. pllatmg your aircraft, open P
r—ve’ts,/fcmsen ygur clathmg, usezmi'ygen and keep yaur Eyes
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Fatlgue is.a geners!- term WhICh i5 dnﬁlcult tcs defme medlcally
Usually thought of simply-as. “tiredriess,’ fatlgue may be- more
Aaptly described as a depletioh of bady energy reserves, Ieadmg to

below- par perforrnaﬂce Because fatlgue lowers your effn:lency asa ‘. ‘

leUt you shculd understand its causes and preventmn -
~Fatigue falls into-two- braad categories: f(;l) acufe fgue (shaﬁ -
térm),and 2 chrnnn: fat:gue (raﬂg term) : 4
Chronic fatigue; gxtending over a long pegiod of e
psychalggntal roots. MAn underlymg diseas¢ is SDmEtII‘ﬂES responsi-
ble, however). Contmuaus strain on your jol’ for example can pro-
duce chronic fatlgue You' may experlencé this candition-in the form
of".weakness, ‘tiredness, - palpitations - of the heart, breathlessrless
headaches or lrﬂtabmty Sarﬂetlrﬁes ‘chfonic’ fatigug even t:réates -
gtomach or intestinal problems - and generalized .aches and pams .
throughgut the l:n:dy When the condition becarﬁes serious- engugh
it can lead’ to emotional illness. If you suspect that-you are suﬁermg
from chronic-fatigue, consult your dactar Seli-help .cures- are rare.
Abave all, don’t fly! - .- - L .
.;!7‘#” L :

[}

usally has—-__,..




Acute fatigue on the Dthér hand is. shﬂrt live and is a normal R

- a«:curreng -everyday living., It is che kind of’ tiredness you feal

after ‘x Der[’id of strenuous effort, excitement, or lack of sleep., Rest ]
"L:s;erimn and S haurs Df sgund sleep crdlnarﬂy cures thlS .con- .

“'_af )
~dition,

mentmn here bév:ause ﬁalats are egpemally SUSE‘Eptlble tD it. Skill fa
tlgue has twc\ mam effects upon your: performance:.

T:mmg dtsruptmnE‘f’au appear to perform a task as usual.

but- the ‘timing of each c:gmpanént is slightly off. This

: 'makes the pattern: of the operation’ less’ smooth, because
) you Derf@rm each component as thaugh it ware separatef A

+ mstead of part of an mtegrated attnvaty

e 2 ’Dlsruptmn ol the perceptual field—You. cDﬁcentrate your s
o attention upon movements or objects:in the center of your: .-

-~ Tyision-and neglect .those in the perlphery This may he ac-

" companied by’ IDSS of accuracy and smamhness in cantﬂ:l

”rncwements

3
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A Spemal type csf acute fatague r:alled “Skl” fatlgue s warth'

,;‘:-M:ld hypax:a (axyg,en dEfIcIEﬂCy)
"Physn:al stresses- praduced -by-the-air-:
craft, such as fighting severe: turt%u- A
~-lence, licing ;Dndntmns malfunctldn-l;‘_

ing'of the equnpment

;Psychalug:cal stress, - sbrﬁe of £ it™

emutmnal and some- resulting’ from

7. the demanding intellectual activity re- '
ﬁmred for successful ﬂlght opera-

tions.. - + -
Depletion of physmal enérgy- ?ulting ‘
-from_ psychological - stress. -SUstained

‘psychological “stress. accelerates thEgm
" glandular secretions which  prepare -
-the- bﬂdy for “quick’ reactions during: *

an Emergency These secretions’ make’

_J“le c‘lrculatgry and resplratary sys-

ams work harder, and the liver re- "~

_les;ea energy to. provide the extra -
_fuel .needed for brain- ‘and muscIeA
‘work. When this”reserve energy sup-

ply is depletedi vthg,b@dyﬁlapsea into
generalized and seyere fatigue,




“"diet and. by adequate rgst-and sleep:’A well
“balanced diet prevents tf
.’consume’ its lown -tissue
.-Adeguate rest - rnamtal

\ntal :

~will-diminish. the benéfuts of sleep. As ‘a pilot,

.you shouid get apprgmmately 8 haurs of sleepé‘
i ,nSE.’ c:ﬁ ill,

- a nightIf you are. espe }ally tlred
yc:u wnll need more. '

makeé you Iess Susceptlble tD faﬁgue_ In 'addl

"tion to getting regular- .exercise, you should !
. avoid, ‘overweight. Dbes|ty Jowers your. flight
pErfDrrﬁam;E taxes, your: bady and shortens

your life, -

JAf you find 'ypur§,elf suﬁermg frDm Elthéri
" chronic. fatlgue or' acute fatlgue stay on the
ground until your alertness amj _energy are re- .

stared' - : S oL

Acute fatngue can be prevented by a prope‘ .

body. fram hawng to -
5 an energy source, - -
the badys StDFE c:fA
nergy. YD' .can slgep best in quiet, com-
fortablé. Surraundmgs Excltément and. worry

ERIC
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" 'Noise has’ always:been accepted-as one of -
‘the prices:to be paid for the pleasure and con--
“venjence “of - flying. -However, if you ‘are not
armed with - the" knowledge of certzin facts
abaut aircraft’ noise, the prlce may be- hlgh

Your " hearing may be.;:r:rne permanEntly im:

|red o e -

 Aeronalitical Englneers have - attempted td

‘cut down aircraft nDISE at ‘the sources, but the
loss .of power remains a mechanical dilerima.

Mufﬂers on the exhausts of jet and reciprocat- _

_mg engmes illustrate -the success of. sound re-
duction at the satrlﬂce of . power.

tremendous sound. -buildup when their tips
reach "a speed near Mach 1. This. sound

buildup ¢an be lessened. anly by slawmg the - -

propéllers thereby reducmg power, .

o
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Propeller *
blades, the second main Toise source, create a

g
5

TR}
. “t
L -6"

Dther_nmsex SDLIFEES alsm pase prablems fDr the pllat End his pas
Senggrs, In jet alrcraft alrﬂgw noiseis. CBHSIderable althcugh it di-
muﬁshes with:altitude, In. heiu:ﬂpters the éackput is often poorly
. sealed or .it Jis‘flown.with doors and wmdaws D[‘,;!Eh expcsmg the.oc- ~ -
cupants to intense noise from the angme ratar blades :ari:l r‘gtor'”

transml':Slt:)ﬂ assemblles

The;rham concern about noise is its: Icng terrn eﬁeat on’ hearmg :

. Short ferrn impawment of h"rmg after a flight is common -and. .

;usy.ally benign.

It.is the gr.adual deteﬂc:ratlaﬁ of hearmg that yau_,

5t gug;!d against.

ND 5 ules can be glven abgut such hearmg loss. Indlwduals

f|ﬁ theur response to the same ncnse for the Sarﬂé Iength-r -



The annoyance, fatngué mterferent;e with speech and hearmg

:__I'D ses caused by noise depend a .good deal . upon-its frequency; or ¥

“pitch’ (measured in c;yt;les per second) and Gpon its “loudness’’
or intensity (measured in dECIbE|S) No matter how Iaud the noise,
_sounds of low pitch are much less annoying than sounds of high
" pitch. Reciprocating engines tend to produte loud . noises -mastly in
the lower pitches,-and so are more tDlerabIe than jet engines, which
»produce solnds ‘of high, medium, and “low pitches snmultanecusly
Fortunately, CDCRDItS are udually located in areas where noise inten-’
 sity is tolerable during cruise (85 to 95 decibels). However, a% a -
pilot, you are unavoidably exposed to steady ‘noise-for long penDdS
', of-time and for many years of your Ilfé=ﬁmse then sufficient to di-
-’mnmsh the acuuty of your hearing. ' :

‘ High-pitched sounds constitute the greatest hazard of aircraft
noise, because they are most hkely to produce both temporary and_

' permanent damage to the fine, hair-like cells of the inner éar struc:

tures. This, in. turn, leads to progiessive and, finally, ‘irreversible
deafness. Fgrtunately you can minimize this danger by the use of
ear defenders (plugs, muffs etc.), which tend to damp out the
higher pitched sounds without mtarfermg with the saunds needed
. for t;Dmmunu:af'tjns and navigation. - S : .
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The first éigﬁs of ;;errhanent détériaratiéﬁ czf

wnth an audlametér in” the frequency rangés

- which are.above the pitch of the human voice.
You -may be able to hear conversation quite -
".well and not even be aware of any hearing loss,

due to noise; unless you are.specifically tested.
‘Eventually, -however, the permanent loss may
move down into the vaice frequency range un-

less you take steps to prc:tec:t yaurseif against .

further deterlcratnan R \ '
- With increasing age, a certain degree of
“‘normal’ deterioration in hearing -can bé de-
-tected by careful testing and should not be a
cause for alarm. If repeated testing at intervals
reveals a loss more rapid than your physician
considers normal, he can advise you of suita-
ble precautions to observe.

£
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Same smple t:ps wnII help you guard against hearmg loss:
1.

Use ear defenders (such as plugs or‘muffs) whenever pos-
sible. Plugs will actuallyt improve your hearmg in a noisy- -

" environment with no sacrifice of acuity.

Protect yaurseif agamst any noise which pdeucés pain-in
the ears. This signals the beginninng of damage ts‘;: the del-
n:ate structures wnthm the ear.

on your earphgnes or speaker_when pgssable espec;ally A
the tone signals of navigational aids and heavy static.
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18 Age |

[

- At what age are you considered an “unde- "

‘pendable’ pilot? -

" Thé natural procéss of aging is of more in-
terest to' you as a pllot than for most other
groups because of the exacting demands on in-

dividual abuhtles and capacities. It is natural’ -

and expected— —that some physical compo-
~rients and . sensory. functions will deteriorate
somewhat as you grow older. The degree of de-
terioration varies greatly from person to per-
son, therefore, a general rdle of thumb might
be based on skill and judgm tJlE\f\els as physi-
cal and rﬂental changes take | lage through the

. ‘years,

The first of these changes which becomes evident is the de-
creased ability to handle certain bodily stresses especially the in-
creased difficulty in fighting fatigue. The' stresses of extensive mili-
tary flying uSL@lly emabhsh the taper-off age for combat flying to be -
about 45. On the other hand, airline pilots are often considered at
their peak about thls time because of the: experience and skill
gained aover the years,

As you grow older your body has a tendericy tD slc:w dt_::wn' in
reaction; time, efficiency, and -recavery from climatic .extremes. A
young individual can react more quickly and strongly to urgent situ-
ations than can his older counterpart. Manual dexterity involving ™
muscle coordination is affected by age, but not to any predictable
degree. Although quickness of response increases through child-
hood and youth, it gradually decreases with maturity. Older persons
who do retain quickness of response contiriue to compete well with
much younger individuals. It may be true, however, that a slower re-
action time might be critical in landing pracedures where a Iarge

"ﬂumber of actmns must be carrled out rapidly.



Aging also has some specific effects r;:ﬁ th{éﬁ

ey

circulatory system, eyes, and ears, and the re-

sults of these effects are of great importance
to the pilot: The circulatory system is fairly
well monitored as a result of renewing ‘the Air-
man Meducal C%mflcate Changes or trends to-
ance dechne or rusk may be dlscussed wnth
‘your AME.

As you approach 45, the. lens of the eye may

ha lohger be able to focus properly on near ob-
|egt5 because - of the gradual loss of  its

elasticity. Thus, you may find that réading in-

struments, charts, or radio-controls' may be a
bit more difficult, -In partial compensation for
this, the eye becomes more far-sighted making
it ‘easier "for the older pilot to scan the sky in

search of other aircraft. Bifocal lenses, while ’

helpful are ﬁaf a‘l‘ways satisféctory because:

head pb;ectsblf yDu thmk yDur vision 15nt
what it used to be, ask your AME to arrange

an eye test. Correctable vision is na. deterrent :

to certlflcatncm

\ ) - A s P, » ’ crgE ’ N = - ’ N N
~ - With increasing age, the ability of your eye to adjust to darkness:
also declines. Especially after age 60, the pupils tend to become:

smaller (letting in less light) and the membrane at the back of the .

eyeball loses some of its sensitivity to light. Within its capacities,

the older eye adapts to the dark as quickly as the younger one but,
it does not attain as high a level of sensitivity. So, a pifot of 45
might require around two and one-half times more, iltumination at
night than a 25-year-old. A pilot of 60 might need 10 times the.
amaunt of Ilght as the 25-year-old. Landings under- minimal hght
conditions muld prcmtably use the EyES of a yaunger pﬁIDt

A




Hearmg a less CrItICSI factor to safe fhght :

‘han vision, also. becomes less acute with:age.
[he impairment is most marked in the higher
requency ranges, above 2,000 Hertz. Nor-
nally, the ear remains sensitive to the range of
toice frequencies and to the frequeru:les used
or Navigational Aids identification. :

A pilot is as “old” as his vision, his muscu-
ar coordination, and his skill as well as his

nental’ adaptability to flight conditions .and

yroblems. The pilot’s individual ability to per-
orm his duties can be the determining factor
vhen weighing flying activity and age.

All-in-all, everything considered, 60 seems
0 be about the logical cutoff age for préfes- -

Janals since most menial-and. physical abili-

jes hold up well into the late fifties. Dark ad--
iptation of the eye decreases. qunte rapidly.

1fter reachmg age 60.

. ‘,5“

In view of the progessive pmblems of age, the Dlder pilot should
gragefully acknawledgé the ravages of ‘time; check himself out on
cockpit precedures often and fanthfully, learn new rmaterial and
“techniques; and consult his' AME if the least bit in doubt about his
- capabilities. But, when physical determratmn Dutstnps piloting skllls .
Ent s time to qunt' - : '
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19 Some Psychological

Aspects of F Iymg *

-y

2

)’Qf your aircraft. Any disturbing feelings which
Jaffect your ability to concentrate are a poten-
tial threat, These iriclude anger, fear, frustra
“tion,.depression, worry, and anxiety.

‘A certain_amount of anxiety is inevitable in
flying. In small gmauntsi anxiety is even desir-

able. It is nature's way of keeping you slightly :
keyed up for yqur task and alert to danger. But.

excessive anxiety, like other trDubImg emao:
t@ns can detract from your ablhty to concen-

asfter.

Yoir attitudes and general mental state are
just as’important to safe flight as the condition .

trate in the Eackpst‘snd perhaps réad to dis- -

If you bring your problems from the gro}%gd into the air, you are
not only more easily distracted from the job at hand, your body be-

- comes less able to adjust to various stresses. Memory, judgment,

and Dreser@:e of mind are crucjal durmg flight. and, surprisingly,
muscular skills are closely linked with mental capacity. When one

-becomes defective, the other usually does, too. For example, if you

are disturbed and preoccupied about something, you may lose some
of your ability.to time movements accurately, or your brain may fail

‘to interpret. what your eyes see -on: the instrument panel into a -

meaningful message. Research from the FAA's Civil Aeromedical In-

- stitute shows that emotional ‘disturbances can everi hamper the
‘body's adjustment to altitude. ' '
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The pilot who flies just after a fight with-his
wife may mentally recreate their. argument
with such.clarty during the flight that he for-
Bet to switch fuel tanks or inadvertently -
moves his mlxture control fo idle cutoff instead

of pulhng the carburetor hea contral,

R
g o 15T
* e~ e T
s WY ERP—
" calr stel 0 RABIEE
A
MAYE:

‘0

| ﬂLAT-WHAT |
5}(0awA DO

| Tmﬁ 5WITCH
WS~ W HAssafW
R ‘HMEE. - *

lExT TrME

Qccasionally, a pila
problems on his ming starts to carry his wor.
ries over into flying, In other words, he mav';
become preoccupied with fears about t flying or-
bossnble physical reactions at alfitude. If thls‘
happens to you, be honest with yourself and
get the. professional advice of a dactor. Al-
though anxiety of this.sort'is usuaily empo-
rary, it can dangerously affect your flight per-
formance and cause you further emotional

 problems f it i ignored. |

who h(as family o job- -

o



. The * campulswe ?Ilj;_ér has a special psyghalggmal quirk. He
" can't stand to turn back. He has a tendency to stretch his skills be-
yond safe hrmts,, rather than change his flight plan Whether pride or
simply an inflexible personality is at fault, he is the pilat who con-
tinues ahead in -marginal weather— SDmEtIFﬂES at the cost of his
hfe :

i 2

ERIC
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When you are under a strain of any sar‘t——_'_
when you don't Yeel “‘good''—don't fly. If your~
concerns are only of the mild, everyday sort, at -
least récognize that they exist. Theg make an
extra effort to concentrate on .flight planning,
to focus all yc:ur attention on aircraft opera-’
tion. and ‘to leave your other ggncems behlnd
you—on the ground. : :



o !j i

) X




’F’ass,cﬁr'nsé rs come in all sizes, shapes, and temperaments. It is
‘not.uncommon for a pilbt to take up a friend’who is ordinarily calm

and relaxed, anly to find that he becomes cgmpletely unnerved and

panicky durmg some incidental flight mishap._
~All of us operate at two levels: the rational and-:the ematlanal
Our daily activities are regulated by the rational forces— —logic,

knowledge, experience, and goal-seeking. But under this exterior, !

strang emotions lie dormant—fear, anger, and love, for example.
Fear, or more accurately, anxiety, is the emotion most Gftéﬂ encoun-
teréd m Hymg Many passengers have some vague weakly formu-

lated anxnety about “'what might happen up there.”” Then; if Same

minor mishap occurs, they. experience a natural “fight-or-flight”" r

sponse (theainstinctive reaction of a human Heing ta danger), o

ERIC

Aruitoxt provided by Eic:

Obviously, though, they have no suitéble ob-
ject at hand to fight, and flight (in the sense af
escape) is out of the question..So the anxlcmus

i passer’nger ‘tries to appear calm ‘while’ endurmg

inner. tcrmerit and tension. His nervousness
may be apparent, in chain- -smoking, heavy par
splﬂng rambling - caﬂversatmn stony silence,’

-or Dther peculiar behavior. Strangely enaugh

his very effort to conceal his fear and combat
his growing tension just leads to greater anxi-

%

. aty. : .
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\qur MELEQH&HM&—-- .
*TE? MAF‘E— EJEE WE EE: NOT

If you are carrying several passengers, one
L r:if 'thern can quic:kly‘ infer:'t'the éthérswith' his"
can. be a threat tD safe fllght Eear m rnlnd
-that others may not be as confident in ‘the air
as yau and Jtake precautlans to minimize their
discomfort and- worry. Keep flight maneuvers
'smooth and professional. Avoid sudden control
maver‘nents' uhc:ertainty in . séléc'ting yc)ur'
ance, or any behavmr WhICh rﬂlght undermlne
| . - your passengers’ faith- in" your skrll and self-
R e canfldenf:e




pzply to passengers as well as. tG:pIIDtS The remedlal stﬁ s‘ug
- gested for you as the’ pllat should be the same for your: passengers
" and— shauld‘be takerx befare any. dlfﬁculty magmfles ltsea‘f However

Eefore allcwmg a pregﬁant wnm’an tc fly in- your EIFEFE'ft (espeA '

: 'céﬁy if she has'a hlstcry of m:scarrlages) have her check Wliﬁ her

',physu:lan Thé decreased pressure at altitudé may be madVIsabIE |
Va'pagsenger has braughi n_infant along, the.baby. should: enther be . .
egwe a- bcttle durmg d cent ic Eep the Bus-

'Q{tachlan tubes open. - it e
. If a passenger- shaws signs of alrsn:kness durmg fhght em:aur
§ age hm’r to look out th%‘wmdow at a fixed, de inite- object; the hori-

., zon, faraWay clouds, or a dlstaﬁt Gb]ECt on thé graur’ld is sujtable. -
‘."‘Thé commonly. available: FﬂthOﬂ sickness IT]EdIEE‘tIGI’IS are: alsc use- |
-ful “for- relieving the7d15ccm=ﬂ:rt Persans whao “are. bothéred with ",

nasal’ gangestmn assgmated “with altltude may. Dbtam effectwe rerme-
“dies from their _physician or pharmacist. ...

+..If you are.transporting- a‘sick person, keep- in mmd the eﬁezts Df o
.'altltude on his particular’ condition. Those with a history of cdrdiov-

:_.asc:ular or. pulmaﬁary prablems should -be very closely ﬂbserved ‘

..-Bowel* abstructmns may becomeé aggravated by the expan—sion of
i trapped gas. Some types of hernia may warsen: for the same reason. .
- Your. own, canf:dem:a and control of the alrcraft alang with an. *

,awareness of your passeggérs needs wnll help ensure a relaxed and

: safe fhght fcr everyone - A'i’f S s .
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" Theé fact that an_individual holds a pilot's: li- - . *

Vcense does nét guarantee that, he' is a' good -
.'-.pllct ‘Nor does. the fact that he has ‘managed
1o surwva a number of yeags a flymg We all
k W, pslats who have been i g on, barrgwed
: Tl— Sofold r;nlcbt is, well 1ramed famlhar Wlth
his airc aft physn;ally and me ,tally flt and of -
- sound judgmant Safe flight d’pends upan all -
_faur Qf these faetir’rs ' AT

o0 8KIlS N a-partic
.- 2. Aircraft tamiliarization: Alrplanes like peaple take some gettlng

1)~Trammg Adequate tralmng is the mﬂst lmportant Slngle Ele

' ’ment ‘of plletage An unskilled pilot exp@sed to unfamlllar cir-

cumstances is a cer‘tam candidate for trouble. Skill: bu:ldlng
should “never- stap "Each - fllght is a. new training expenence

- Most ac:ndents are a direct result of pllcts who Dverstep thevr

fllght situation.. i e

iused to. Each has its. own |dlasyncrat:les and functional differ- ,
. ences Any p:lct, regardléss of. hIS trammg and expérience ns :

is bram cir- )

s ‘must. be not . .

cmly in exﬂellent CDﬁdItIDﬁ they mus t \:DDrdlnate stGthly to-
gether. In addition,. the pilot- rnust be tempe*ramentally stable e

.+ = "' and in control of his emotions.

a4, Judgment The intanigible factor, wufhaut whn:h trammg fammar
-_'l?_atmn and persanal fltness are r:f Ilttle avall is judgmer’lt ThIS

, —'déclsmﬂs rest upan |t==fl|ght pfanﬂmg prefllght Drgamzatmn
: élteratuans m ﬁDurSE fuel managemeﬁt ad. mf:mturﬁ
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Use thls check hst ‘as a gunde to safe and'

pleasurable flymg .

[;j Give yourself a- persnnal prefhght " befcre
" takeoff. Are yDu in tc!p physmal and mental . -

candltlcnf‘

= [FIE ycxu suspect yau have .a. physncal ailment :
-seé your.AME’ or your" perscnal physn::an :

' If you havE been under-unusual physmal or

or your personal physu:lan

m‘

. drinkirig - alcoholic. beverages or W|th a
" hangover. .

‘ =] Fractlce gaad physmaf and mental hygnene

_EKEIEISE eat prﬂperly and tky to rmmrmze
j psychalagncalstregs -
If you are over 35, réalize your hmltatlans

‘W\Eﬁ'

~about the state of your health.

mefital strain, drzmt fly. Ccmsult yaur AME -

-Don’t ﬂy within 8 hours’ (mmlrnum) Efter:

Be honest with” yourself and your” AME

_ Many. pilots have survived years of fiying: Qithaut observing these

- precautions. But many more.have not. Visit .your nearest FAA ‘GADO
sometime and ask to see their accident. statistics: If they seem dry, -~
.and undramatnc remember that each.statistic mvolves the twns‘ted_

g wreckage of an aircraft and the bady of . |ts pilot. . P '

an—lt s.up to youle Loal il B .




The Physlologlcal
Traming Program

The FAA's -Office of Aviation Medicine coor-
dinates and- conducts a highly . cDmprehanswe
;pﬁysmlaglcal tra:nzngpragram désrgned to ad--
vancg the’ ‘pilot’s . kngwledge of. aergnautics and '
.|rﬁprcwe general aviation flight Safé% ' :

This - "program: tis. avallable to all- mterested
DIIDtS and fllght crew’ members. Many wwes

accampany their husbaﬂds and. ynd the train- *

ing to be very. enjayable The only prerequisite’
is a vahd Airman Medical Certificate, Class m,
“or better. F‘srental or. guardian consent is ré-
quired for student pilots under the age of 21,

. Training is presented at the Civil Aeromedi- " -

cal Institute in Oklahoma City, Dkiaharn’a;,aﬁdf
at many U. S Air Farce U S. Navy,.and NASA -
mstallatmns thraughaut thé .United States
There. is-no- charge for the ‘program in Okla-
homa City. The other facilities requu‘e an ad-"

ministrative fee of $5 00, The trammg IS |den-'-

tical gt all faz:uhtles
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“DEPARTMENT OF TRANSPORTATION - -~ .~

s

Y wisl;ling" to“participate'in' fhé 'progfam s'hé:uld 'éoﬁiéizt ‘tﬁé '

: 'Anyoﬁ

- Eﬂd whe ta repc:rt The apph:ant 5 preference Df chatmﬁ and tIlTIE_?é

will” be ¢ ﬁSIdEFEd when scheduling the instruction.

The course includes a full day of activity, ‘Experts in the fleld Qf
aviation physmlogy present classrcam lectures on:disorientation, hy
pervent'ia‘tlan“v:slan ‘hypoxia, medications; ilingss; stress, smakmg
and other physical problems which mlght threaten safe fllght Indncj
trinatiop in the operation of. oxygen equupment is fc:llowed by an als™
trtude chamber flight to 29,000. feet. The chambér flight ‘enables .
each trainee to-actually experlent:e the symptoms . of mild hypoxia
clima ded by swnulated rapld decompression. The tralnlng is invalua-
ble and every pllat whether flylng professmnally or. far pleasure

'S . . s
‘Ifquiries should-be directed to:"

ERAL: AVIATION. ADMINISTRATIDN

" 'AERONAUTICAL CENTER -
_THE CIVIL -AEROMEDICAL INSTITLITE

PHYSIOLOGICAL OPERATIONS &: TRAINING  SE CTION, AAC-143

'P.0. BOX 25082. M : o

OKLAHOMA CITY, OPM¥AHOMA 73125

o - T
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