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Preface

Thelragi Flight Medic Course is a highly specialized medical course that requires extra
training in an aviation environment. Thea of this textbased study material is to help the
flight medic students to easily understand the important aemedical subjects in an organized
way that makes it simple and easy for them. The idea behind that is to summarize the course
study material m sucha way that will help the students to rapidly review the course at any
time. Most of the coursematerial isdirectly taken fromthe United States Army School of
Aviation Medicine; Fort Rucker, Alabama.

The New Iraqgi Air Force has estabdidhthe English Language Proficiencyoas of its
core values and that gave me the idea to combine both the English and the Arabic texts
together in writing the course material. | avoided the waadword translation and | tried to
use the concepto-concet translation of course material to help the students to learn the
English Language and at the same time understand the course material. | tried to use my
medical background as a physician which helped me to put the scientific information of the
course ito simple words thatre easy to understand andhiope that will in turn increase the
overall performancel hope that this texfoased course material can help in the success of the
Iragi Flight Medic Course at the Iraqgi Air Force Traiotpol to gradiate more qualified flight
medic personnel to serve in the New Iragi Air Force to save the lives of their fellows.

Finally, | would like to thank SFC James S. &&ldSFC RobBi. Smith U.S. Armythe
instructors of the Iragi Flight Medic Cose, fortheir professional wg of teaching that was
essential for the graduation of the first generation of the Iraqgi Flight Medics. | also want to
thank Lt. Col. Michael L. Dilda, the commander of & (370") Expeditionary Training
Squadron U.S. AiForce for his outstanding commartthat helped in building a strong Iragi Air
Force Training School that will enforce the security of lad ensure a better futurdor its
people.




Orientation to Aviation Medicine
nFpT AKOF MWA amMnys

Aviation is a unigue experieneadthe man thought abousincea long time ago. Human beings live
on the ground and flying per se puts their bodies in an unusual condiffmhuman body vil undergo
certain change$o adapt for that situation. However, these physiological changes are not always enough
to overcome the effects of flying and are varialftem person to person From ttat arises the
importance for establishing certain standaraisd criteria for flyingn the skyand the Aviation Medicine
principles are the core of all that.

As an aviator and air crewmember you must have an understanding of Aviation Medicine, the
requirements for maintainindlight status medical standardsd adhering tats regulations. Failure in
this may identify you as an aviation safety @siddisqualify you from aviation duty

MM 20PABK potFnRETRME AP IRPp TN 4B C MxB AF PXxbF #32 pbT pUm
wthfF XKOF nBHtT ndAdK YpAb c¢chiOF dFmtwtlhfOFh KPR pAT @ Kw HFGM
YT avity EHEE TaPARH B R 4 AR wFbavs uk SR TR AYURVB .4 F p T AIOF a8
WOM pk Mt bXB bvta®Fp TCATIORL FrpAr AGHHY ABpvp ¢ B .pG Y Kb | p | BF JlyBK T |
PpTTFNB nd9K wATFcBKF 9F 34AbsemM gFpTAKF MA amnys wT

FNnbrpBTANDHh? aFChHbLFM

x Primary Goal of the Aviation Medicine Program:
AFpTAKF UMA G6BERXpPI

A Program Concept:Designed to promote and maintain the aviation fighting force through health
promotion and sustainmeraf the mental and physical webleing of aviation personnel.
wB F TIOF wc BbIOF ombhPB WTp bb>d agB it daAK GUH]L T K © BOHEFEM  auyvr m Y
AFPpTAIOF c?2Pbxe WTBTH WhTt wr
A Primary GoalThe tralitional core of the Aviation Medicine Program is the delivery of clinical and
operational preventive medicine services. Of these preventive medicine is the primary goal.
bb mEP UMBOF MAKFM wt 2AIOF wTfF KplOF df B [w3bfFabipPFAbmp o tOF
.c hFr BPbF PpnOFF™MKXBT ¢cGCF




A Three Echelons of Preventive Medicine:

1) Primary Echelon (Prevention/Prdisease):

Primary leveld prevention through:
9 Education about the health issues.
1 Unit training.
1 Safety meetings.
1 Professional development.

2) Secondary Echelo®s¢reening/Treatment interventioix

- (K p B HOF

CCFUMIF UAFNO wXblX

HmiHgr dbvgd-Fh 31 F o mb T

d1TpA oK WTFUMIOF3 b¥XeE
W1 cagbOFmi H 1D HOF

WpecmMIOF FanTtThHtbhb cbhiO

.WB bl hIOF WHF KFBbHT

WT KMYme WpmHD wTt f LLm HOF

(6 b1J1 A O/ b FRpbeHH®R Mo ki x B & BFOF o m b HB 10

A Health Screenings through:
1 Regular physical examinations.
1 Inoculations.
9 Blood pressure checks.

The health screenings allow for eadnd effective intervention and treatment for the disease processes
that may affect flight safety and aviation mission completid&xamples of disease amenable to
secondary prevention include alcoholism, hearing loss, hypertension, and malignancies

brucetc b Wp mHb3 ws n s lOF

WX T > HOR pKRAFp BAWIFE NP KO Y i BbBOR T ukTFVprefFX FOF

——

WFpBBF |
4F Hbbmc Y KOl

bbla goB abrt

Wy AbxB OF wf 2AIOF
YdF cFHAOF

aplOF ANYY 9f tbmc T
_FNXFM AFpTAKF wBbbD nAK pXY
WwTF UMKOF wAcpB cC°
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3) Tertiary Echelon (Rehabilitation):

(b1 Kk Yh KROF UXpHGEK Fo m b BB

The goal is to limit disability and return the aircrew member to flying duty or duty in support of aviation
servi@ as soon as possible following illness or injury.

cT pFpTAAK WphxfFH opd3F afrne MF gFpTAKF afpnse nlF W
WAF bbF MF KpBIOF pnN»>

V The goals of the thre levels of the preventive medicine can be summarized as
follow:
1 Primary PreventionGoal is preventiobefore occurrence.
1 Secondary PreventionGoal is treatment/screening.
9 Tertiary Prevention:Goal is rehabilitation.

churb aA4FOJylrtOF 41K wXbeiNIOF 49F TH
AXmMbc b3IAU o WO FhiE bMK  upr fF ALIAROF
ObINIOFM KFpB®F: Ak vBKFBIEPF wyr F RJpwiOBF

b1k YHIOF WK IOF XK &b p DR HOF




X Flying Duty MedicaExamination (FDMEnd Flying Duty
Health Screen (FDHS)
AFpTAKF dfF 3T FMIK wt c BIOF xylOfF ¢ K

ﬂ The FDME is a periodic screening medical examination performed for occupational and
preventive medicine purposes. The FDME iglus® a starting point for the careful evaluation
and treatment of aircrew members. It promotes and preserves the fitness, deployability, and
safety of aviation personnel.

There are two broad categories of FDME:

(1) Initial FDME Performed for accession quoses. They are valid for up to 18 months from the date of
the examination.

(2) Comprehensive FMDERerformed on aircrew once already trained. This is a reteriype of FDME
and is performed for reertification-purposes every 5 years between the ageé20 and 50 and then
annually thereafter. The five year period is based on the year of the initial FDME or the date of the last
comprehensive FDME

WT FpIOF wiyHXN B OF F WF BIA OB X &j7 f UMAFQFT AP O4f ’a'f[}H‘MHD @ P AH

neYT fFBB WpTtt wlFe cT FnT 9K wiALhFos OFOF i @BPF 6RO
MT 23hhxem pagFpT1AIKF

bl TmM agFpTAKF dfF 3TFMIO ¢~

18 nbc bMAYBIOF .ppp™ WUXVHOED FMK: i@ FK EF Om AHKORF St Pt & |

JCYIWOF €TpFb At

dF lbMmc T MK 9YFf lbmAY OB ba b F 1A ik HOR: XK B RUlp IOF AA0F p = ALIRA KA ;1§ T

abT LWIOBO MADB ABB P F BID b 1y 1adF TATHOHAE Wi BUuVbVEH P Quir BIEFRppHt |

nAK be OBERFAIMFMKY IOFp T F ab cblOF wxHIOF .wgwwTy WoAKH?
P T3 U o FoesSrA BB MDY 1OF p F b

ﬂ TheFDHSs the interim he#th screening tool done between comprehensive FDMHE® goal is
to ensure maintenance of aircrew health and fitness for aviation duty and serve as an
opportunity for health promotion

AnT3 NCFptTF abtm agFpT AIKF pﬁﬁ'ﬁﬁ%%ﬁmwml:lﬁfol: nakK w
4 2T FmM WB wBCbhbeM WpTtT weudsrr KOFW JuTFFOCT BAKBBE  MkF 27 FRHuM@
AT 2PbxB A0 wtcHhOF wlfF clOF NTptlo wt
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x Aeromedical Disqualification and Waivers:
FXXbhHhbpF dbFCcM WT xHb MF

z

A Aeromedical DisqualificatiorfUnfitness for Flying Duty):

(1) Temporary Disqualification: Imposed by the light Surgeon for a temporary aeromedal
disqualifying conditionthat is minor, selflimited, and likely to result in requalification within 365 days.
When condition resolves, thElight Surgeomecommends return to flying duty Examples include ankle
sprain,common cold, diarrheand sinple closed fractures.

(2) Permanent Disqualification:imposed whenan aeromedical condition is not likely to result in
requalification within 365 days. Thiéight surgeon performs a thorough medical evaluation of the
condition and submits his recomended disposition to thenit. This request can either be for a waiver
and continued flight status, or for permanent disqualification and removal from flight status. Examples
includehearing lossgiabetes, heart attackand hypertension

‘(WT cH UF 3By aF pagFAIAFA lOF MO T p

M MKwWpoMBBF wWOF cOF M2B3 AFPpTAKF dfF 2t®FMYB P Fa msp EHF
,WIOF c IOF .(fpke § vp3aihokgFe pbdKFE  bbla Wb /1T 9A niOF WpmAKF J>1 4
WA T HIKBb F p MAKELHBMEARY kKW X 8w b4OFFacFiOR ARk abeilBh nHOF i hp ™

ammWes bbld> wT /T HAKF WOFclOF NHKOF UMTpACEE L AP BO C WPF’
WAHFMBM WwHOF ¢ IOF WA H.Wp c mHOE H HMF g HIOMT s KFpanpble pppHIyHOE

WT 24 YO PHOBAMBKROGE b KB BT 9 vF xcIlOBF MM Bd Fhp T AIOF aB a Gl
aplOF ANY WFf Yt

Note: One of the aircrew responsibilities is to report the following to the supporting flight surgeon:

(1) Symptoms indicating a change in health.

(2) lliness requiring the use of mieations or visit to a health care provider for evaluation, care,
hospitalization or quarters.

(3) Drug or alcohol use at anytime.
FTI BF mMk oK pagFp1mAOE&#BBA M
WphxK KpBlF nkKP pTl b chiOF
CCHIOF ptclOFmM nYl bHBBF 4@t FpBM _ Fwmp
bmc BIOF _ F Bh¢@GF ™MF wtmpbF
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A Waiver Criteria:

To be considered waiverable, any disqualifying physical or psychological defect must padiswhieg
screening criteria:

(1) Not suddenly disabling/incapacitating.

(2) Not pose any potential risk for subtle incapacitation that might not be detected by the individual
but would affect alertness, special senses, or information prongssi

(3) Must be resolved or stable at time of the waiver (i.e.-popgressing).
(4) Must not be subject to aggravation by military service or continued flying duty.

(5) Must not lead to significant loss of duty such as precludes uresatisy completion of training
and/or military service.

(6) Cannot require the use of uncommonly available tests, regular invasive procedures; or non
routine medication

(7) Any recurrence must be easily detectable.

(8) It cannot jeopatize the successful completion of a mission.

. F XXbFNF Awmpl

AmMpl OF MMk FntTT pTmbb gF UWtT WTNT2A pT1TO WT

CCrpTT oMK MF CH3D wlofF ¢ KOF
LT bYEFIOFCCH IOF 2 ®ANbB cXKM dMK ¢cT ®2HBbAK wx

( MbBuyF wmcx Wpe W KFMpH A cagly MBF Wp Yb He

AFpTAIKF dFr 3TFM MF wtpbbhAKF udp>s OF wtr

WATMA WpbYIK wWwtTpbhHhNAKE wBp>3OF @F UTpphtO
WNCF 1T pT QuiuerAvightE  HoamA pkHy SvMpFT AB K NBF Wp TmbhB
MYl D banhHWOF agB agmbt LY ntT1 WIOF

MFTXDY wenBIOF _ (i xF ndAK g
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X Exogenous Factors Affecting Flying:

AOFpTAIF nd9K WpXYs

A Temporary Restrictions Due to Exogenous Factors:

Aircrew members receiving any substance or procedure likely to provoke an adverse systemic reaction
should be restricted fron flying duties until declared fit by aight surgeon Although aircrew members

are not doctors, they play a part in the decision of whether or not they should fly. Most of the time
aircrew members know whether they can fly safely or should be groun@éord they even see the

flight surgeon. Aircrew members are personally responsible to promptly report any treatment by a non
flight surgeonor report any condition that may be cause for disqualification from flying.

WT T pF3WF beFMAIWFE 4«

.. FEF 0B WFHK WS 3R HEH DTN . o2 i IBK art@ prhvRurs (e VAT ATVENPARIPF kB MU T T
MBTH aFpT AR PFEPAKE gt 218 BDY KQFs nHAKp T a8 AFpTAALE
AFpTAIOF pFpTF alft AKTT AGFLUMIFEM BM AEY Y2 FMBMHDANB M1
bFpTF .gFspKr AMGEM Bty 9A wltFpBe b3 nbc agFpTAKF apK anrt
UW9Hh pU wrI3A wlOpc pY MF agFpTAIKF UMWAS Jhae p1O UTI.
AFpTAIOF MNB acCt

A Exogenous Factors:

. WTTPpFIMF bsel

U Drugs Aircrew members taking drugs which have a systemic effect wiktdteicted from flying duty
until convalescence and or rehabilitation is completed. All drugs and medications will be dispensed
by or with the knowledge of a flight surgeorhese include:

1) Alcohol¢ 12 hours after the last drink consumed and untilresidual effects remain.

2) Antihistaminesor barbiturates¢ for period taken and for 24 hours after discontinued or after
any sequelae, whichever is longer.

3) Mood stabilizers andranquilizers ¢ for a period they are used and for 4 weeks after the drug
has been discontinueddut whenthesemedications are utilized for symptomatic relief of vomiting
or muscle spasm, the period of disability will last only for the duration of the acute illness and for
72 hours after cessation of medication.

cnbxb nbc AFpTAKF d9fF 3TFmM agB an/lxs abTtwPmMphy R BT HOF
MKIMT nA34 o PHmMb pgFwm aF puTANAR) AMOF) Ay KFAC/IKGE  gnvik@Ry  Ug
nsYbb wtmMpbF

13

——
| —



abhtOF nAK “nbFpTXYb _ F nblRFYpnsH@ mg FhpomrcAHGDM ((oiskOfFI/bH KRB
FANALRAoABN YK FWHT MpbF MMk M3 Y :WHBp wMAD mFAKIOR Fno TATERD Tt
WT 2IKFTHOF FnbFpTX'Yh

b Kf noyTEAQL 40 8p IBIMIFWBRMP b F MMk M3 Y WPBEChb WA HFKDHE mT A O
72 WpsKO m _ FMpKF M3Y WpbT bb>3 pBbHbh PmMH agFpTAKF a8
. FMpIOF WAL pN3 u

U Immunization: Medical restrictionwill be for a minimum of 12 hours and for duration of any
systemic side effects or local reaction.

a hh BT SOk pW[EeYipF Y A KRbYLn FukK £21) bes3@ KDE 1Ok @ mMiébhy tO

U Blood Donations: Aircrew _members will not be regulaidod donors. Following blood donation
(200cc or more), aircrew member will be restricted from flying duty for a period of 72 hours.

pAc,pXhEY M) amARBNpBHAMIKETe Ay Xb NBT 7 K3 Opd® p M @ B HO
WKF2hWpB KO gFpTAKF dFf =

U0 Diving: The incidence of decompression sickness during flight is considerably increased after
exposure to any environment above atmosphere pressure, such as scuba diving. Aircrew members
will not fly within 24 hours followig SCUBA diving.
bBE KB ATY nieK o/WEDTEF orharAlD piEATY K pékK pe2Mr bigFavis :  F BIOF Gc T J MM K
. FBHF c¢cT o1 41FB KDMAIFOSF T A HFP .upyM ® Ko B 1T M) FRhm G\ FOAMHOROFpP

U Tobacco Smoking:Aircrew members are discouraged from smoking tobacco at all times. They
should especially refrain from smoking before flights at night and during all flights.
CIOFTIO ¢cT A4T3pblOF AKKFukE Fb WwBr AT Wp it g i 16k P ROF T 1y
MBHBYX aFpTAKF bbiam agF

U Strenuous Sporting Activities: The fitness of aircrew members should be considered following
participation in strenuous sporting activities.

\gtevlgnd YpidiTc Tulpd BEED ROFBLROTRER IRt MMoYtT: Wph T p | IOF  wr Yf T p tOF
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x Classes of Medications and Herbal/Dietary Supplements:

W F 1/ WHTHEH B BHD igMobRP pkF %

A Medications: Generally selfnedication by anyone orliht status is prohibited. Medications
are designated as Class 1, 2A, 2B, 3, and 4.
bel b NTBfFtBFegTAREMhDHINTYPTLFpBE amMp?D wrFvipr AFOF b U
M F p IO KO ¥EHEEF W2 X FHIOWOF ¢ R px ¥Mbl@F> FP »PHKHEROF

(1) Class 1 Medications:Over the counter medications which may be used without a waiver.
Occasional and infrequent use of these over the counter medications does not pose a risk to aviation
safety when a flight surgeasnot availati S ® ¢KS AyaSyid Aa affgiftisidgednl 1S (K
is not readily available or with the knowledge of thight surgeor £ ¢KS&S | NB | LILINR JSR
disqualifying conditions and do not require a waivéhey include:

wAntacids.

wA:rrtificial TearsSaline or other lubricating solution onli¥edicated solutions need the flight
surgeon approval.

wAspirin/Acetaminophen: When used infrequently or in low dosage.

wPepto Bismol: If used for mor diarrhea conditions

wMultiple Vitamins: When used in normal supplemental doses. Mg prescriptions are
prohibited.

PpTNIFM ATBANPH] bald fupHf B AU TF mB ~ M3 Y Wwrfawpbhsh wiBc HHeFuWE - aPF
c AfFdlkh WADBDFPBEAK aFpTAKF UT9A ptFmMb apK wkrFc c¢cT aF
dbfF cOF 66 /10 F Kk M3.AY T AKIONyYUYATKE MisOQF3 A bp /W3 MR Fg Mgk A IOF
neYbh |y PAY Bl b Mwupbr 3 wUTFmMB nlOF OF bece

WpNBOF w¥mec 66K
WYTFmMB MY utT1T WwWASH TI TwWA mh Fb miggft K A Kbk v tuwfAOPEch KOMIB |

AFpTAKF UT 3A

Wppbbe pT1TOM wAbDBMY TEFEHBPLABFpP>bDHF
bFnHBbF agB WAT BIOF :@®p 1 HOF ) GBI T3 Mo HTHEF b X T
WK mx BYF wirvgehh wY IOF /1.OA T BB HOFOF w¥l p M tHHDF X Vgl KOF HIOF nB F p 3
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(2) Class 2AThese medications require a prescription and may be used for a short term under the
supervision of the flight surgeon. The underlying medical condition requiring use of the medication may
be disqualifying and require a waiver.
AOFTCHRFPpKABF UT2A PFpl F dchm Wp T bl : W bY*F(F OB Fw HHER
A aoFpTAKF WpwmrNBlO wyrehp wd4TFmMB M3F UtT WOMK agFpH
pbTpt

(3) Class 2B These mdications require a prescription and may be usedlémgterm or chronic
use under the supervision of the flight surgeon. The underlying medical condition may require a waiver.
The use must be noted on the FDME. First time use requires 24 hour grotmdingure there are no
significant side effects.
AMbbh AmFEBERAROFK P 2A PFpl F dchm wdaAT MA dhpb@HF aPa HhFom
pbTtTphpt B agFpTAIKF WpmMF/NBIK wrehp wdTEFmMB M3F UtT WOMK
aFp>3bBF UbweKO upkFraTF AGGR BIBEBIOMER W UT XMb abT a4y utT wr
. FmMpAIO WpThplI wtT 2xfFT dFpTX'Yb

(4) Class 3: These medications require a prescription and may receive favoraldivew
recommendation only on an individual basis for treatment or control of certain chronic conditions. The
underlying disease may require a waiver.

whFpp pN132 abbh wWYTEMBIF uMkm aFpT A'tOR HF lQROFW pPPak/HSIOB L
.UfB LREB d b NK WATHEMFCUTEN A wigfic nH J 31 bibQy HHRWHOH

(5) Class 4: Use of these medications necessitates grounding the aircrew member and is not
waiverable for flight duty.
PpTO WTCHIOF NHbloFc gmbbm wBGFp Wp ™Mb NRFpTIGFIORP »HEOF] 3
pb1Tphpt aAB AFpTAKF WpMr

A Herbal Preparations/SupplementsThe majority are prohibited for aviation duty as many are
used in cases of sdliagnosis ad selftreatment. In many cases, studies do not reveal significant
clinical efficacy. Some preparations may be used under the guidance of the flight sufigeon.
shortterm effects of some of these preparations are dangerous and use can result in sudden
incapacitation in flight. Any herbal and dietary supplements being used will be entered on the
FDME/FDHS. Herbal and dietary supplements are designated as class 1, 2, or 3.

AP T X b MRFTCAF d9fF 2t FmM _ FpF  pxK WA KBy Bkvy W iAK & sMOROR
UTIA PFpl F dcb F ns HisDiK iR RefeElp Fugfied FipdEmih OF 1 Mk K
aFpayHpR ABGF _ F XXF oTtTfFYB CtK aK 6 bxkgFpldnA KBp A
‘P pkbFpXniemetEM a’h o Fp T AIOF 9fF 23T FmMIKO wt 2AKOF JmMcYWOF ¢T !

.2 IOF , & XOb B P x HIOF
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(1) Class IMay use without appoval of aflight surgeon
wSingle multivitamin/mineral tablet per day.
wVitamin C, E, B6, B12 (oral).
wCalcium
wFolate
wProtein supplementation.
AFpTAIKF UT3A nilOF Umb @iOF(D)R m BHRF F J
AMTHOFXTARFBHDY OB WpcFM w-
(@YIOF )oxr g@®c®®d a4TBFbHTT
amMT HBIPF bHOF
4T oMY HOF
WT XT bwMmp FOF YbiB bB
(2) Class 2individual aircrew may use the following supplements with prior approval offligat
surgeon Any u®, whetherperiodic or regular must be reported on the annual FDME/FDHS.
w Vitamin A, K, D, Niacin, Riboflavin, Thiamine
w Magnesium, Zinc, Chromium, Selenium, Copper
w Glucosamine.
w Creatine
pbFmBIOF undMkp ipBIOM FUTTHADF IpM TEMB M3 Y p N3 ExpE@DF FPk HbHRR
AFpGAAIEB AKFY IOF W4T Xmb ab
AT BAfTTTRI A M BoF X dfF XY BF bT Y IOF
E F ¢, TOker MiAgliB#QR IR H M8 HOF
A4TBY GmMbmAD
ATXbf Tpb
(3) Class 3All other preparations not specifically listed are disqualifying for flight duties. Waivers, while
unlikely, can be applied for.

JF> _F mXbﬁd@mmmp@@EmmmeﬂpﬂWH&m . SOF X@F P x HIOF
JHTEBpM O10 LGN e LIfC AFTHO

TRAQI ATR FORCE

Flight Medic
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Aviation Toxicology
OFpTAKF c¢cT awmBFE

U Main Pointsof the Subject

Types of Hazards.

Toxicology terms and definitions.
Toxicology principles.

Toxic substances found in aviation.
Protective measures.

o wDnNE

UMY MB KOF ¢ To wT PF B

DAFEBMKF
.a MmBaFFRBF p H fl b M A2HoB
amB BIOF a3dK _ opF 3B
.4, FARCTT ugr HEVBHD .4
WTCCFUMKB 9F_ FptbF

x Types of Hazards

The aviation industry (military and civiliahas the potential to expose its workforce to numerous
hazards that may result in adverse health effects. Understanding the potential hazards found in
aviation will limit your risk of an exposure to the many toxins found in aviation. Categories of hazards

are physical, biologicahndchemical
PAFIBIOF ¥

nNAK wt39dDH d4dFpT1XYh ¢T UWI3Bbb (@Hpe DEOMEP GibRIOEE a Wp K A
NEwpRF AIOF ¢ T WpmtmBIOF WpTtpAKOF Wp A>3 OF pF vma BFIOFR IOF |
WT CF TBT bOF p Al BFAFGIT MYEHT Faor ECHdsRs HPAA

(1) Physical hazardsare those that result from energy and matter and the relationship between the
two. An interaction between the energy and matter is required for this tyfeazard.
AT AZFpbm b3Fplp sl%ABRT whlApl IO OF Wh :8 IKDF MIORYGEH MIOF @ KF
WhF BIOFM WwLiF

(2) Biological hazardsire those that cause illnesses because of their infectious or toxic prepeAn
example would be Anthrax or a virus.

WpeTHFM Y9fF BMoyT avEEbr BiDBREENNRH® 15 0M TAds PR 80F Cp A E @)F IOF
WXT1 33 IOF
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(3) Chemical hazardsll chemicals are toxic in one form or anotheéneTamount of exposure and the
dose determines the toxic reaction. Water inhaled in large quantities can be toxic.

b F.CXBB THOF p oK W B RUKHDEMKYBv B b1 B MBI D C F T 8T BUDF C fip A ESIOHEDT
aBhbhb?® UIBbhT aoF pbBBIF aB WpT

x Toxicology terms and definitions
a MmBalFHBF p H fl b MXA HoB

(1) Occupational Hazard:This is anything capable of producing an adverse heafdttefthrough
either illness or injury) on a worker.

MF Kps O sFp @M BK o BKHbK p M8 By BOF nﬂKng)l{p‘Wzdj{@g)BdOF pF
(WIF bbb F

(2) Toxicology:The scientific study of poisons. This is the study of theiphiyand chemical agents
and the injury caused to living cells.

CbWOF d9fF 2F bbbFM w1 CF T B bIOF M .aws CFGOF C WyROpNp RN e B \p BHIFQFp
WTclF FTH3>KOF ¢cT

(3) ExposureThe actual contaadf the harmful substance with the biological organisthere are two
types of exposure:

(a) Acute ExposureAn exposure of an agent over a short period of time that can cause adverse health
changes. This may cause an unrecognized decreased in perceptigio@nabilities/ skills. This is the
greatest risk to aircrew members in flight. An.example would be exposure to and inhalation of smoke in
the cockpit due to fire.

(b) Chronic ExposureA longterm exposure to an agent or a series of repeated exposuwremntagent

that may eventually lead to adverse health changes. Usually does not cause sudden incapacitation.
Effects to your health occur many years after the exposure. Examples include cigarette smoking and lung
cancer and noise and hearing loss.

K_ p b IOF .q@aO0%H tepk; FYLBHEWDY IR Ke pE3)

Kp /1b OB c HetOES I Ttk KOR - X BYBIROE, m 0D TUHDLLY 1071 B HippApHBHEBHINEY
FpTAKF pFpTEF nﬂK.F@@MAqurtthF S DPROF iy OFml OFpP M
Wp CFAIKF ¢cT d17pc nMIDI l_lJbFTl—IPOF,q@@w,A}OET i K

pm¥T 4 be AUPHD B BEB bBHEBE 9 RuSK H 018 b By A/B BOA o B BB
8pcb Whc o hHAXB AEP AP Y BBbT b lg;n}'I-I:IjOGF n gAsK IA_uvrM'd{BH( FHNFKD T/
MNB BIOF g F hwiCToMIOF  F AYFMYpHOEW  aK o /b MR vk ALROMK To

b U
i}

(4) Threshold Limit Values (TLVYoncentration of chemicals that will produce no effects to
individuals who are exposed for 8 hours a day

4 F K&GUpFemdd Y - npt/PHOM THKF X FClpb ¢ buaRS p F it 5 Wil c M BUFBHTREE)]
JBVT

(a) Short Term Exposure Limits (HSTEL)Concentration of chemicals that are allowed for exposure
times of 15 minutes during the work day

a Ma WRI5LWpFeREp iy DD O F €5 BER, 1 KD TWHLH ¥WHF bYp c 8
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(b) Ceiling Concentration (TL®):Concentration of chemicals that must never be exceeded during any
part of the workday

amMTOF ¢cT dUm pF _ FXXF F kCwmiblt bR @ KD gt HOI

X Aviation Toxicology Principles:
camvMBarFi®BF 0 p F 98B

(1) Time and Dose Principl@he effect of a toxin on the body depends on the duration dase of
exposure. As the concentration of a toxin increases, the time betweeosexp and onset of symptoms
decreases.
ALl a_ HPHKMFp FCeri®p bHHHKE K B/HHHOFR WT B bwm WBLLGMW)%Q b Y IOF ,
WT YpBKF KFpKBbF WtTFp3Im K

(2) Route of Entry PrincipleToxirs canenter the bodythrough three ways:Inhalation, Absorption,
andlIngestion.
JFHBhPpFXbPRRA wWXelX bbbl aB abhtiOB b IOF B IOFH 42bFOF 4 b®b

MNbeib3u Fwm

(a) Inhalation: In the flight environment, this ithe most important method. The surface area of the lung
is enormous. When inhaled, most toxins are absorbed directly into the blood stream due to the
extremely short distance the gas must move from the lungs to the blood. This is the most common
route ofexposure.
b ROV RCABRGFERA F p T ACKEF Hibl@K BIMOFOMm & biia ki1 ®f | Wb Pb F
G R Mty ¢ HRUFTeiepHE M F i pt B n iRl FB WM FFttbishay aB BRI MAF,wB F HIOF b F mB tOF
UBREIVEHB p/TARMI pRBFWDARMK O KBFR.a p OF nlOF o1 b Cp OF g

(b) Absorption: This involves movement of the toxin through the skitolonged contact with most
Petroleum, oils, lubricant§POLSs) may allow for dermal absorption.

oK FnlFhbey eBHT pLU dmT C ORI sQiEmL e s Y:Hm sbbEE BF B
pbATIOF ®TpA

(c) Ingestion: Involves taking substance in through the mouth accidentally. The main means of

exposure via ingestion includes smokingtimg or drinking in work areas without adequate

precautions This is the least common route of exposure.

ME bM E T 3peb@EbhRsbam _ KR b B t8CCpFTpM FY IOF o1 g A V:h Kb @) HOF  M>
UBBEPEHB po/HEKME BbFWPAIRM VbIRF.W T 0 F SbfF L | p b B v FOfbe B p | tOF

(3) Rate of Retention and Excretion Principles:
(a) Retention: How long the body keeps the toxin before the body eliminates it. Toxins' with high
retention rates includdead, DDT, asbestos, beryllium.
(b) Excretion: How quickly the body rids itself of the toxin. This is usually throughlittes or
kidneys.
UupAIKF bp/iem amBIOF b Fp

J F Hopa®FYubrHOF M KR in® fEaMv B. b EOF Aa TotFBE  TFrOBBHMAMK a Bt IOF KY Fp CF T
a M T TR BHIFreMp a BEF B M
WT SbREOD A 4 KughBp A maR B IR K p Tt p(A)IOF
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(4) Physiological Principlesndividual variability principles that determirike response to a toxin.

a_UpFFip bbHF B HIER)PIRILT BAOBAIOF  Op F 3

(a) Metabolismslows with age. Dosing medications and exposure to toxins becomes more critical. .
WpmMA> pXDBF pI3bh a mp BHFOBF n POF TKEF@(AFH OB M Q £

(b) The amount obody fat determines the effect of fat:soluble toxins. The more body fat a person has

the more fatsoluble toxin that is absorbed and the longer it takes the body to excrete it.
- W3ICFMIOF amB HBKOF wTt B b Y. W Ec-TEARBMIOM T 2GR B TOHDFYfapntsX YO [
.art leng avsBELLAMPA WWH Gy she Heavcl 1D

(c)Geneticsaffect howthe body will respond to some toxins )
amvmB BIOF K173 nOF auprt ¥#0Fp (@IOF T HyBRHA N

(5) Physiochemical Principle$he biochemical processes of detoxifying chemicals within the body.

.aht OF CyT b WMBAERY T C §f B T @iGHeTATGFye T H BB O [B(H) B

(6) Environmental PrincipalsAtmospheric pressure, temperature, and humidity affect toxicity.
aBBbhIOF wtph n AKUWp B¥FbIODF < AR X EOBFOR6)YEG D m X HH

(a) Atmospheric pressureStudies show that hazardous fusieapors become more toxic the higher
you go in altitude. e.g. carbon monoxi@dé¢ ground level may have little or no effect. As you gain
altitude the same amount may cause impairment as CO exacerbates the hypoxia of altitude.
oY LWIOM p%K alBF Mg YbpbF pFC FBAD wtsebh p HpFt HKED HHT YWRFA
PPpFcY CFO wrtBb EYx.KpPFhh 9Km Ta WpOFH pnsFK pARFCh %F oA B
dF KF YbpuF ¢T wthxuF ¢cT ag17T*THAbMyF JUx wkHFc 2

(b) Temperature: Some toxic agents are less problematic in winter than in summer due to larger
vaporization of volatile chemicals in warmer temperature.

O IBEBDPIMHIGEE T i T AK § iAW b KUF © fbk KUK Wp Fy T §aF
WYl FBrogbp 7 WA 1§ p D E0B KDFOF

(0 Humidity: Chemicals are more rapidly absorbed through wet (perspiration) skin than dry cool skin.

PF DIOB 40 WF C p F #Pe0HNGFA piGKr fOibH By M (@)p HOF

x Toxic substances found in aviation
A F pagm F me HOF

As an aircrew member, you have the potential for exposure to vagoansaminants in the aviation
environment. Your exposure will vary depending on your duties and personal meticulousness. These
include:

Pvb wXmAs IOF . [pRpMrBAGBF nB@Ft BK pc/TTh KOFY SFhMke p FmB 2 23 mAb IOF
ABYbb HHBeIBFO WiMKOMBb p MIOF p Mc lOF 0|
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U Aviation Fuels:

Military aircraft use Jet Propulsion (JP) series of fuels (JP4, 5, and 8). Jet Propulsion Fuels are various
mixtures of hydrocarbons producing different grades of kerosé&tseh JP fuel has its own flash and
vapor point. JP 8 is nearly 100% kerosene and has a higher flash point and lower vapor pressure point.
JP 8 is the most common fuel usdthe principle hazard for JP fuels is inhalatioitsofapors.

Thesigns and symms of toxicacute fuel exposureare lighheadedness, confusion, fatigue, coma,
slurred speech, and impaired psychomotor skildeirological symptonjs Irregular heartbeats,
coughing, choking wheezin@€drdiac and Respiratory symptomsausea, vomitingGastrointestinal
symptomg, and chemical burnsSkin symptomscan also occurChronic high exposurean lead to
leukemia, brain and peripheral nerve damagghis is not usually a problem unless an individual
routinely works around or in fuel cells.

: Wp CpF MALEDF

drFtTmbbhe B AT A8 cwvekb c@rm,dlectOF ccad B cmokOOF oMK mUMIOF ap 3 b
WwITPp U wIhxP iy iBpwrbiOF m»eI G Mibtbepb M br.AbhEp wbiOF Hip x|
OB WT HT.QHpE TRE BB« 8 ¢ 2.p8 ®Bb wtTpp o0AMYMWIROF iyl F  wt
. Abp33Y @fFl xbHF ck ¢
W2 Hp O p EbbabdTfEBhM 3 F MEOBND bR FF &P mLUMAO b F clOF Kp/IbAKO wr !
CF rK'I‘F}@EEB’ e BPIAEY B F - mbb)@(ﬂcm AWl p m%mmi Ta LprKE)@_ T Bl KOF F
K p Ny ®dchoYaes (wt b At ORYT ICP m Bgdts Y n HOF C):YmTLI@?OE}MWE‘FQMOF
FMF uF wdabl s pMmBTLAT ciBM@F gl BHaKbsBFWY BN FiRephBO A BsBorY®H b T HOf, )
pMLUMIE dfF xFC> aB UWpUYIKF 3

U Aviation Fuel Combustion:

Carbon Monoxidés one of the most common and toxic of substances in thaten environment. It is

a product ofincomplete combustion There will always be a small amount of carbon monoxide
produced because combustion is not 100% efficient. It is an odorless, tasteless, and colorless vapor.
Suspect carbon monoxide with exlsdumes. Relatively low concentrations in the air can produce high
blood concentrations over time. Inhalation of as little as 0.5% for 30 minutes at rest produces a blood
concentration of 45%. As little as 10% concentration of carbon monoxide in tlel ldauses a
decrement in peripheral vision and night visual acuity.

The body can remove 50% of the carbon monoxide from the blood every 4 hours when breathing room
I A NJp ¢tKS dza$S 2F wmnmx: 2Ee3dSy 6AGK |y | @iHuteNDE Y
to 30 minutes with hyperbaric oxygen treatment.

Theeffects of carbon monoxide intoxicatiomclude headache, weakness, dizziness, nausea, confusion,
and loss of consciousness. The classic cherry red coloration of nail beds and lips doearmnattdche
concentration of CO is greater than 40%, which is where your judgment becomes impaired.

dFppMBRFHCF

.afF bIOF p 1T tOF b ¥ F @apBHERFB c Bk ugrpeeneiEpXiEas (chiivwk oM 9pF BIOF p 1T BbMmF
A MHD O MiWTA we CF b B $IBA F AVEM-OPHFHFIK, B G o UFRLIBbLLpK anitipP MP
cT wt3hx Wpw EIBSKYCRTHT LK QireT Hignelp (» fROBRPREGEFPp v F N okTR 13 v KO
bkt apOF c¢ T30CWHBBSKCE T Bp Pt BEFHORQFRCTTRPE pMhAO c IOF K CT bp b
CATAAKF p AXIKOF Wp &0 wADx B HOF b.40HE xtPBF @ F MHE
nlOF  KYapkbr TWpKHEFE AN KOB & M P 7 RolpRFEGFRRosp PWIOF CF i bB T
CTbpbh? A4TT HPBMLIFIOR FlIYp HyYHRFOD kY ® Twelg hlpPmhdbMbF EYXbIO

. EFHENB VKM@ UTHFT C HE
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4 MM HOF,c 38 IF M IO v &, IIW@BTOR DN p IOF VI tawm 2108 YW®F b T PbMF ppF c |
pbudYT CT196HM® b HKaFB FMKK Fp XKTvbp b ACp BIOB)p g m Ok b ii 8 tOp T F N F 1 b O
WIACF BIOF dFpFpUYKOF Mrp>3bFm QT
U Solvents/Degreasers:
Organic bases used to dissolve other petroleum products (Water, Lipid)
sa M c BIGORFFEP G

WT X K BAATIORP H B IOMBTIFY K Ol % O Hh
U Lubricants:
Substances used to reduce friction. Lubricating oils used in aircraft @getbthroughout the airframe
(Engine, APU, Transmissions, and Gearboxes). When the oil escapes on to hot surfaces, an inhalation
hazard exists. Inhalation of these fumes can cause symptoms similar to carbon monoxide poisoning.
When in prolonged contact i the skin it may cause a dermatitis type of reaction.

aTtcl b[]OF dmTt C
®mp K Hbm L_L%IED*CFPOE Eblﬂ.ﬁ‘ MQHE@WA@EGM G SBHER O i REBEHEE I &1
bt PbMF ppfFcF € | KUk I:pKVbM@'IﬁFBPQIFBn(KH@{m@FmeA
b AT POETHF«,@@@@HT WA HmpY O BEO: bI F
U Hydraulic Fluids:

Hydraulic fluids are either petroleum, castor oil, silicon, or phosphate based. The fluids are-in high
pressure lines. A leak from a hose or gauge under pressure can produce a finsigliaed mist that

can diffuse throughout the cockpit. Large leaks can cause pooling of hydraulic fluid in the cockpit. Fine
mist may impair vision and act as an irritant to the eyes. Inhalation of the mist can irritate the lungs.

CWT b1 B G piiiGBDF

dcbh Wt ’9 XF ¢T mmymywmmm@ Wﬁmﬂ:@’eﬂﬁﬁbﬂjfomF
AbsT WpT @JbFGHHKP'FCB)@fB rYHbHAMERNE bXT A F 4be T cAOSIKY BAKOR 11 x
W HH IOF e fore_J/pam i giEFL P T YMRQMFGEIP W @ BT Ob 6 p ¥ BIDED

4 T eCepTHORD

U Fire Extinguisher:

Fire extinguishers can pose a threat to the aircrew when operated in either an enclosed environment
or airy environment. Inhalation of these agents is the primary threat. There are three types of fire

extinguishing agents in use.
O T pocTHPFA B

.c Bhf TovAH IOF MK WOPEF X THBERNBOE FEAHIOR ihe a4 bBBHKOF aB OT
~ FYAUF ¢cT Wp>bHBIHF WTGCFTBT

(1) Halort Is a liquefied compressed gas, which stops the spread of fire by chemically interrupting
combustion. Halon is colorless, odorless, nonconductive, and does not leave a chenmdta. rtsis
relatively nontoxic unless discharged inemclosed spaceln an enclosed space it acts as an asphyxiant
(displaces oxygen). Under extremely high temperature, this gas can decompose into other more toxic
gases (hydrogen fluoride, hydrogen dfidie, hydrogen bromide, and phosgene).

B.MF 9p N b IOb b ©OF @ ME b .HCFF JOMRGRETHLS figtOm A DE € O R M [F n tOF

b/t nXYT ©&APSAN &€ TdmHeaiFFoiAphEMi» G ek s h BF p N3 wrtCF T

wrehH pXbF op>3F d pOydEHcHEERobeTHL HIHORD TvkibB) T QPSR FII0F AU Mok |
(o T T HvtYEOHVMDAOR sk B HPIvr pppvr ATHOF

(2) Carbon DioxideSafe fire extinguisher, although large quantities are often reguie extinguish
fires. It is heavier than air and accumulates in lower areas, especialgndlosed spacesLow
concentrations, less than two percent, carbon dioxide acts as a respiratory stimulant. At higher
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concentrations (£%), drowsiness, headachespiratory difficulty, lack of coordination can occur. At
concentrations of 10% and above, collapse, loss of consciousness and death can occur.

AMbT JWFHPQ@FOFF MKF YAL nwxB WpT?23b 4d9f 1B Na’}'-pbfra'Eg’ﬂ'ﬂFBxlifﬂAbT
G¢Ebb B il %21, & WyFur CRrigbERrpy A MB IO& T 4 b forEmARUIRIORL 3P A F g MEHEIFK & T B
. PF R AP RYOE T BPHBOFb p hABFRY ¥ibROFY Te F_b Ey2MXR#E0)3 B 1OF JIBOFX b i® F p

WF & m¢OB b eoeBEDR MKk U T

(3) Aqueous Film Forming Foam (AFFRhis is synthetic foam consisting of combinations of
fluorochemicaland hydrocarbon surfactants combined with high boiling point solvents and water. It is
relatively nontoxic, and it is located around flight lines. The concentrated foam is a detergent, which can
irritate the skin.

K wBfFhH pT1 O .WgmOpIQFE EysiMk i Yok imms THH B GEHRUYBHOKIBHELYODHY3)
AT FnFnEMuv I GeeR Dby F p T AIOF A3 ATtcB ¢ T

U0 Composites and Plastics

Wb  LHEHED M

(1) Composite Materials:Composed ba number of components, which give it added strength,

lighter weight, and thermal resistance. It is composed of resins, strengthening fibers, and solvents.

AB WxMbs.PrmedbF ACMKOF MY My HOREEREeRKB BB @ F M B K WnpMEd)ORL MoEHvbe
(dF 3 PM_TEQH D T BT b

(2) Fibers:Include carbon graphite, boron fibers, Kevlar and fiberglass. Problems occur with disruption
of the fibers from their matrix. For example, during a crash, reworkinmibg, sanding, or scraping.
The hazard is primarily inhalation of particles of less than 3.5 micrometers. Inhalation of large amounts
can lead to development of an asbestosis like reaction (irritation of the lungs causing chronic lung
disease).
PrFTHUFbibME B QR FPphEKOF _ Por gl Ry KPR IOF w1 :Prr TEDBIHFIOF p R
chbIOF df CT1T CT IOF & Al xHEEpVipor Bt FeiOR HeM@RMOHL KMAF SmiGIRK Tiber BB F 11 L
Wt hxF )6 Emb Hp HIipsBHE BN, Wo T b Yg b B MpsSHmE MBIBF F K p A%

(aBCBKWF wWCpHKF WF nblOF

(3) Resins: Bonding agents, which provide insulation and the physical resistant properties of
composites. Resins useare epoxy, polyurethane, phenol and amino resifgimary hazard is
inhalation due to thermal release of toluene or methylene dianiline fum&NS depression,
unconsciousness, allergic asthma, and allergic skin reactions may occur. Once a resincisréadyd (
the thermal process is complete and the resin is not a hazard.
ap>bhylOFF & € ¥ OOF F n MO 1| bbp B K WAFEOPF: wedhEHOMaEp ¢ B
PUF pccTFORYT CF T B M B HhP FAB | cRBTAXGE OBK TBA3FIOF XHEFTOF M b mMx T Y HOF M
2pbcT PBHEc pARMIIBF AFpUT _ mG WaekPRF Fd D HAEFRE XG B ACF|

(4) Plastics: Polyurethane used in cockpit/cabin interiors and fluorocarbon plastics used as wiring
insulation and corrosion resistant coating. Primary hazardhalation during thermal decomposition,
which may release chemicals such as cyanide, fluorine gas, and phosgene.

wt AObFM bCFMAKF A3p ¢cT aomM29pF bMmpmAYIOF WhHih@EP®Faps b

ATTHMYIWOFM gTpMAYIOF CfFOmM pTxXF T HIOF phfigyden F 4 bB -
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x Protective Measures:
W1 CY i MRQFT b R

(2) Individual: Prevent contamination of your flig suit. When contaminated it is just as flammable as
the contaminant, and you must change into a clean flight suit. Smoke and eat only in authorized areas,
and wash hands prior to eating and smoking to mitigate the threat of ingesting a toxin. Weangerso
protective equipment while working in areas that may expose you to inhalation, absorption, or
ingestion of toxic agents. Pay strict attention to any physical symptoms, which may indicate exposure to
a toxin peadache, burning eyes, choking, nausea, famdskin irritation) 5
wXmAsOF WpFBIOF aAmbb [ 2UZp hysbh p BGRON | FuykDb B3 B wOflh 41 i o Fr
bt AUbO an3 p HHOHWMHES b B, F® AFXB IOF ¢ T IOFh /BARBEF MW F R BN T 41
@®F 1 xbHBF ntOF F a1 T Kp/liyh Hp L OF b Fbrobbm MIRE_ UEKRR1 BlF bl ks JF pU
. OFxHBOFT J1IOF pugille Wil @bnHEpi D wT b Bt IOF Wi F oK b e Bolybsil JF 1
p b AT mdarpnthX O

(2) Cockpit: Be aware of the potential for exposure to toxins in flight. Smoke and fumes are a very
serious matter. Remember your immediate action measures, such as rapid ventilation of the cockpit,
descending from high altitude, hding, and evacuating the aircraft as soon as possible. Get medical
evaluation for a possible toxic exposure. 5
9F. FpWMpR> ppMiae c.x PAKIFS EOFIR M B A0F LY IOF Wb fijp OB b%E) MmeT ¥R |
KpopbvF nAKT OMAIOOF A F KF YWoGFFA BB Wip sCHUA 30B/BiF tb wHak QKB M /big T
We F Hh Wpr B IO WHEAMFuHTSEIMEIPGYEA HRlpE B IDBN S bid

(3) General:Be aware of the potential for toxin expa®s in the aviation environment. Always work in
well-ventilated areas when working with toxic substances. Be aware of the hazardous materials in the
work area. Develop andehearse evacuation plans. Know where your Material Safety Data Sheets
QMSDS) artocated in your work area. )
VB beHEPK Wit b Moe c Te®p bekF.4 FAGR  AgecrUfB F B IO WY p 1 by Byt IOPEB) b% FF. @ T
OF b JFHEP-RMAMB BEEBFOR BBAYH < ORp WD As sOBPF [y m HIKOF p B Mm@
WA K fpfFive KQFT WAb3 2 mAbOF wghFF cr Ber Tb KB Fp/FHMEBROF W TUM

=-+=4+=4+=4=4+=4+=4+=4+=4+=4+=4+=4=4+=+

Review Questions: Wt FpBKF wHA:

1. What is the definition of a Hazaanhd its type®
n K F MpxARPHOBWIFIpEB M

2. What are thdwo types of exposureés
KpNbIF.2cKMX F |
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3.What are the three rotes a toxin can enter the body?

.abhfAlgw» pbb AF we HURFEFY WIRHSE A0 4 be

4. What are théwo organs are responsible for excretiohtoxins?
abhtrHOF O6pfF> wBFfF BKF p Favse OF

5. What toxic substaces could you be exposed to in aviation?

LFpTAPRPOEbHE 4 hi@sp B I0F |8E &

6. What type of combustion forms carbon monoxide?

LA M’?_b F HPFCERp MITFFp Y ek 6

7.When might fire extmgwsher&lng I:\Aalonandvicarborlmomde be%exm?
. wa«wﬁﬂrT@ecWPWﬁBb 3 hﬂb’?b @BWW KQF?“@@F c)npB cT
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Aviation Life Support Equipment
AoFpTAKF WwWTFpFpBC ¢

x Aircraft Protective Devices:
:Wp CF ABGFp T F B
1. Aircraft structural shell (fuselage)

The cockpit and cabin should possess sufficient strength to prevent intrusion of structure in occupied
spaces during a survivable crash. The floor and nose of the aircraft should be of a design which reduces
plowingor scooping of earth during crashes which could decrease stopping distances resulting in higher
decelerative forces.

(Wp € F A P & BRLHOIDEF

WwT YpF akpbipyF AFakpAbLFE b xK Wp CF AJORF L4ORMIYHDAR B b K KB MO
aFpAWbbvF pN3 WpGSFAKF PUMBK wBCbIF wWTF BBKF bT1TAYb
NAKF o0AF32b WmU gk

2. Landing gear and crashworthy seats:

Newer Army rotary wing aircraft (UeD/AH-64) rely heavily on fixed landing gear and seats to attenuate
crash forces.

aAchAK wBmMfF HURIKF pKF
AAcbhblOFM aFpAWbBuF pxK WMUKE | b B3 H N HKUNKMIAIIGFKF BB wmb 1w
3. Personnel restraint system:

Studies indicate that contact injuries (secondary impacts) occur 5 times as often as acceleration injuries
Therefore personal restraints should be tight as to inhibit contact with objects in the cockpit.
Equipment should also be tiegtbwn securely to prevent being thrown into crew members.

P b p(YIOPHE T BF BIOF  af [

bTTNHOF d9fr Brd¢bF aAc pBFp ABpB/I1YBIOF B WpchOF B wWth
qF pypg oM IOF Wpe UL ¢ T WphmtmBIOF _ FTI UufF?2 pMXFXIOF aFp
APAHSLFDK M FpHen S LS F/ARKE iy A D ay AR TT WFAHRE TUM VK R HD)
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4. Postcrash factors:

Army aircraft offer protection from thermal injuries several ways. Crashworthy fuel systems; self
sealing fuel cells, and break free self sealing fuel lines. Fire extimguisigstems in the engine
compartment and personal fire extinguishers in the cockpit (for personnel).

Wp CF AKOF adAch pJ

FTboid OF 9 FRMchMEMm KB vG rBEOED O MEEMOF 2B M A KB WTFBCAK U
bFes>u WapsH®F Wpsl cT o1 pc lOFb GQMGRA sur bEQNHEFORRCLITIGHF P
(Wp CFAIKF ETK™M J|

x Characteristics& Wear of Hight dothing:
Frn B2 DR oy oI BRkrs OF Ko

1. Undergarments Wear cotton, wool or NOMEX underwear when performing crew duties. Nylon or
other synthetic underwear will melt underneath the NOMEX, and cause life threatening burns to the

trunk and groin. Most synthie underwear fabrics melt at or below 38F and ignite at 430F and

above. NOMEX is not fireproof and will char at about%76® 800° F (37@ to 43(° C); therefore,
ground egress procedures cannot be over emphasized.

WK M HbB HOF .CufT2Ars FRVOHEDE B idonie KRR g m K A W fOF M EpHOR sufr prAtoF AEOF b1 BEHQRI |
WYHAXB cT WFTcdA Wppnse ®d®mpc?d UIBhm EbBMX WUMX AaB 4
E 3 uHier OF#50p0 it p b 3 ® p35@ b MUpFpren xyd /DD 2 p 1 Hox b Wy T KIHOK HstOM My
9 T F8A0K p7EIEfEC ol My Mptyy Kogv s AV RHAEBOpls bb (e A THOK E Tavife A UfvkbatD
WpCFAIOF ®FpbcF pxK KpuF n lORwTWHTCHBORORGHI0ED O Mp 3

2. NOMEX flight suitsare flame resistant garments.” The flame resistant properties are inherent of the
polymer chemistry; it will not diminish during the life of the fiber.

EbBMXIOF WpFBI ¢cCFTBT bIAAKT p b FORE sV 8V s .24e1 AddFp TU
.ABCHOF pmpB3 bYyh alo

U Characteristicof NOMEX: .
EbeMXIOF GWpfFB 9F

(a) Does not support combustion but chars at approximatel W8P F (37® to 430° C).
FPHWT CT F4800 N3 ppT F8AOK pMIF Wp Ryd@p D acYbb F MxDbOM brF

(b) Does not melt or drip.

MHUMMbh MREW)pnbxb
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(c) Good chemical resistance.
WTGCFTBT HEBF pF MBS
(d) NOMEX is more durable than cotton and resistasibn.
PCEBHAKO wBmMFYB agmMbbm APAYIOF 4B
(e) Low thermal conduction.
Wpo FRTC MM}
(f) Comfortable to wear.

. FpbpuHRMpxK wc

U Wear:

OFpTAKF wiop?3 _ Fp
(a) Collar is one piece which is worn up whilm@yto protect the neck.
WIALUp OF - ydAxXB c¢cBCch @b nmdAK:
(b) Sleeves must be worn down and Velcro tabs secured during flight to protect the hands.

PbpTHE wWYAXB cBCch c¢cbl oTc HgbbiPp BWPE bhafr BB

(c) Uniform should be loose fitting to prevent thermal burns due to tightness. Size and fit should
completely cover all skin not covered by gloves, helmet and boots.

MK U PBr&BYIOF agilc KOt br XxIOF wT pFpclOF odmMpclOF M@ wdity
(4 m)3 IOF Mc HOFFMC FUYMIMORIOFWA BF M3 WF AMB pTTIMHOF a

3.Boots
(9 M) IOF.Mc OF

U Characteristics
9fF Y H&F m B HOF

(a) Retention during high-férces to include crash or ejection.

aAcblOF  vafprHEGED T (ACGGFIOM x K

(b) Stability to prevent ankle and foot injury which could compromise aircraft escape.
QpFMAKF wWKfFc ¢cT WpGCFAKF a8 6Mp>3 IOFF QR IHOF Ct J

(c) Fire reardancy.

ODOFpbcu® wBMF UB
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U Boot wear
gMIOF EIHO wuT

(&) The boots must be laced up fully to the top.
WTFAXKOF ntlOF wABF b Wp ml

(b) Avoid boots with zippers, straps, and jungle boots. Zippers will transfer heat, strapgendit gven
break and jungle boots will melt.

PvmMbH ulopR pecFlOF b U BT Pmbb s RFghiOEbs B umF  wd b (yApl F ™
PTpcHOF wykOFc ¢cT uUmMMb PwmMDH

4. NOMEX flight gloves

Flight gloves a& designed for comfort, insulation during a fire, and sensitivity to identify an object by
touch.

EbBMX WUmMx @B AFpT,

EBAKF pxK _ FTl bFOowdelB v ElE HIEE F (1KY b S KO- ™B Hob

(1) Flight Glves must be worn at all times during flight or when engaged in flight activities.
OAFpTAKF 2 wd4ANbHeBOF dF 2T FMIKOF _ Fp @) pxK ™MF

(2) Gloves are to be worn under the sleeves of the NOMEX flight suit. If la iwatorn, it should be
worn outside of glove.

U REDABDVTETY MUt TufFhrbpe J 31 HENFbIF.(4 b )p MFOp 21OF af B bF 24ch F A ¢

5. Flight helmets

Always wear the helmet with the chinstrap properly attached and adjusted. Failusedore the
chinstrap will decrease helmet stability and may cause injury to the wearer. Proper fitting is essential to
the effectiveness of the helmet, all of its modules, and consequently, the safety of the operator/wearer.

AOFpTABAIKOF Mm>

WMm>3 IOF 4fF 2% a8 I=%HUMERCRAD i E MO 6 1CHs IUMBIND 1D lipParp K
,MmM>3 IOF U mHDRpTHE-avD BTTHEIOMb iy W B TpetRarclRF nT pbp T p MIOF Ja3 1 A0 |
Fnde/IbbhBtr pMIKOF J>31 KOF U
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A Sound Protective Helme#B (SPH4B)
4D UMHIOF a8 AWT F UMK
U Characteristics:
4fF Y H&F m B IOF

I=

Provides both crash protection and noise attenuation.

. FYMYIOF PY>hbm .RAchIOF

N

. Superior to all preceding helmets.
WYY 2F BPOF MmM> KOF WUWFmMxXF

3. Custom fit by local aviation life support equipment (ALSE) technician by heating or removing thermal
plastic liners (TPL).

WTpFpcHOF WHhHbIZWOF wxr A3 WHOFCF MF aT13HBbh &1 p/

I~

Dual visor provides eye and face protection dagight.

bTAKE MF pfnxKF c(ys ihfl & JORYM v TCTfB IO LI TvFHRFC

I

Designed to provide better retention if the chin strap and nape strap are tight
WY nYYUYKOF aFCcmwm WYKF aFCch5pl ab

U Wear:
_Fpbp®F wydTpA

=

. Use visor except during night vision goggle flights.

WTATAKFE FTYPIF dFpf X WAHFBH fFE1AGSF YWTHE A 1

N

. Always ensure both chin and nape straps are tight paidlight.
OPARLBLY P e v LLes: 1 MAD aB PBgedp .2

1 Head Gear Unib6P (HGLE6P): Replacement for the SP4B.

47 AmHAGEHT UNWMDR > IOF a8 ®23F BIOF UM x:IOESB) E BBUKHEM @X T b ¢ IOF
(c 3
U Characteristics:
9fF Y HiF m B HOF

1. Constructed of graphite and SPECTRA®, a thicker less dense, energy absorbing liner. This helmet
provides greater impact protection than previouslimets.

P 2bF wTtFBCc EFwTh HMGF3 O BabeM UM HAFb FoMIKF M wY T p KL wxfF A Dt
WY IF BPIOF MM3 IOF 2 WwWXp |
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N

. Sound attenuation better than SRHB.
DP29F BIOF NMwmxOF B ZAMHBIOF P

[6V)

. Custom fitted by an ALSE technician.
OF pYd AROKegom BHEF N pira BB T

I~

Dual visors, comparable to the S#Bl and detachable face guard.
MNTpdAK bIF UIOF Wt MIOF wtfFec W& xL nltOF

5. Chin and ape pad/strap for better retention. Always ensure both are tight prior to flight.
APAELBKI M LR AD 1B EHPBPHTTE YpIOF n 9K abhcF d1.3XbHlO nYy

I

Platform of the future for all aviation headgear.
WT A22UbHBBKOF oFpTAKF 49Fp /16 NFMXF

U Wear the HGLB6P the same as the SE2B.
Wy 2fF BIOF WMmM> KOF _  FpbpF wyTpA

x Maintaining Hight dothing:
A FpTAHKE BT F c B

(a) Avoid wearing flight suit during routine ground duties due to possible contact with grease, oil, paint,
glue, and other combustible materials. This may lead to:

1) Reduces fire retardancy.
2) Reduces breathing qualities of the garment.

AMCHUHMFCIOF 2 AoFpTAKF wlop? a3mAb nkOF ppYT pUY FMk au
nNKOF ppdF3 PppUPFPRKC U wADFEMFICFHBHFF M B K
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DPFpbcbF wBmMFYB nAK w

Wp 2I0OF bbid @B EYxXb!

(b) Cleaning:
PT1 QoK b IOF

1) Wash at temperatures less than 1800, and rinse completely to remove soap film.
WT XMIAF BIOF w4 3AKOF wiOF Gut agH enp b bWdgm Hp F dfce IOp P IP

2) Fabric sfteners may be used in the rinse cycle to remove body oils. The fabric softeners will also
serve to inhibit static generation.

B Fus M pel HEp@YARHP VRUFSBEIM .a BT IOF amMk p wlF Cuy b BIBOF  p x K

3) Do not usany type of bleaching compound in laundering.
bBHBMAKF pxK WpHFYKEFE pFmseK

4) Drying temperature should not exce&d(.
wt a8 CmMmfFtbb v goF 4T PTYT

(c)NOMEX flight gloves can be washed with mild soap and watie @wloves are on your hands, or in a
washer.
WK BAKKF ¢T MF pTHF 3 ckM YFCF YUIF@ A MIF HK

1) Washing temperature should not exceed 12Do not bleach or starch.
b BMNOF  pxK Wp Hf YupPF g2 Cweg O ba b3 BBh (ke 17 4 b I

2) Remove excess water by squeezing gloves or rolling them in towel. Stretch gloves into shape and

hang or lay flat to air dry. Do not tumble dry, or expose wet gloves to heat or direct sunlight.

cT Ptb FAKpmM wBTYbhhHe Wpw¥HxevBF P Td0be BRI M i AK2bHIPRE F & 1
F mn OF

(d) SPH4B and HGB6P:

AT KMXHIKHKP sl D AaB
1) All maintenance performed by ALSE

Wp CFAKF d4dFp/B aAK aATHOMYBBIORL AoTTXYIO
2) Clean with mild soap and water
WAT AU wtBe b3 a4 MDDHKF M

3) Inspect helmet, each time it is used, for loose or worn parts, frayed straps, and cracking of the outer
shell.

cT Yd@EpBYHM dyMmYpAEF WiBx RytomkbY s MF wlLUCshe WAB pmtwm
WMm> A0 ctpF 3 OF
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4) Do not sit on helmet.
WMm> IOF @AK EAT]

5) Do not place objects in the helmet which can damage the protective qualities of pohestjmang
and TPL.

WMmM>3 A0 wxAIBIKOF WpFBAK wrtrBclOFGW. FYD

Miscellaneous Apparel
WK MXbBX¥F E

1. Metal jewelry and watchesan be dangerous when wking on the aircraft, near battery terminals,
or exposed wiring connection. If you wear a watch, wear it over the gloved hand.

b.Ri| BB IOF c,BADIOFAARE KEMFPA DB &9 K HpTEMIPIFE HDPK KULFUKOFAT FOR
HYFCFYUKWF omMT FnCFpbh

2. Metal badgescan cause electrical burns
WT CF 93pnDbdD OdmpTx /BEROF o%F 1o

3. Issued sun glassewe for use during the day when night flight is anticipated. Glasses are not a
substitute for visors.
wT he | HKOFA TY4FIQRF Omd@FT AIOF ® 3BT p MKOF  pF n X HOF hisd I0R2 FiFp g AR

Wi HE T HHEL B AK 652yt

=-+=4+=4+=4=4+=4+=4+=4+=4+=4+=4+=4=4+=+
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Review Questios: whtFpBOF wA:

1. What are some of the safety features provided by armed aircraft?
. WT39pclOF YFpCF AKOF cIT WCEnts

2. What are the characteristics of NOMEX material that used in Aviation clothing?
. AFpTAKF EJbB WKFXHh cP wBp>3b-
3. At what temperature should flight gloves be washed?
. EbeMxXx WUmMx aAB AFpTAIR 9FCfF YL
4. What are the apparels that are unsafe to wear aviation?
OFpTAKF _ FXxXF _ FpbhéduF pxK
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Stress and Fatigum Aviation
AOFpTAKF c¢cT  FTKLU

As aircrew members, you will need to know the effedtstoess on your body and how and what you
do which influences the degree of stress you place on yourself. Aviation stressors are unique to you as
aircrew members and have considerable impact on mission readiness and individual health. This subject
is inended to heighten your awareness of those stressors that are both unique to aviation and those
that are not but may impact you as aviators in a unigue manner due to your profession.

pbFntufF wtpp p17TNbHbKO FAABNS amdb cbhbWF _ FTlI uyuF FBM
WT 29D YFp1XYbhb3 U2Pbbm WpCFAIF alf A g8 .ULirYIKb AU ugH
wHF 3> amMbb chlOF dF AMMNYIOF WAb miem sBLOFF P /B KL i gClk
wcrtchHh WpmHb3y W3ITFM _ FpFmM gFpTAKF ¢T

X Definitions of Sress:thereare threedefinitions of stress.
bFAtTyulO PTbFIlDbF gﬂfmxuﬂ-ﬁ‘ kP T I

A. Walter Cannon(1932) researched thdifht-or-flight" response, and linked this to the arousal of the
sympathetic nervous system and endocrine system. The "rush” or "cranKeeeling when frightened
or surprised is a result of the rapid arousal of these systems.

CFntOF AT I, xA33 wo'MEWBOF ik A ®m@® R OB /1 T(198Pbapm xaF Kba B3 dlidEB a F
MTpBHBIOF ATI XbAK wtTtbhbXx Mk WwC teg Wt BROFC TM FC FPoMDUBF  CopwKT m
wyentuyuFkF wvwMnaH

B. Hans Selyg€1956), considered by many to be the father of stress research, defined stress as the

nonspecific response of the body to any demand placed upon ét.called this pattern of responding
the dGeneral Adaptation Syndrom& which consists of three stages:

(1) Alarm Stage; the organism is mobilized to meet the threat.
(2) Resistance Stagethe organism attempts to cope with the threat.
(3) Exhaustion Stage the organism fails to successfully cope with the threat.

AsEC pu, e prOar RO FFMEETUFP oK b F n T 4 F 2 M ¢ 2 H(1968 YebA 11T @ BN FhOF 1
bcFpB wXbXapgs!lOfEvBDhDbDeyPRF G EbH RBT AKB X IOF

pTphpnblOF At-FmmMEUHHIOm WA d¢ K
PbTpPpnbiOF wWcTF bBweMF HB OB WHE (

MntEMT pMIKF p1pnblOF pbBKEF MEA e Sl Bl
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C.Lazarus(1968) researched thepSychological appraisal process This model suggests that when
confronted with a potentialstressor, humans simultaneously evaluate the meaning of the event
(positive, negative, neutral), the degree of harmfulness associated with the event, and their available
coping resources. According to this model, stress is defined as greater percewatttian perceived
coping abilities.

PMB Wp ! F Pep nlgp MHBIFM JibH YOF i T FygT B VI IOF "% &8 B @ I b [ OR ® 1>
UANBHIOF MF w@bk Me00 wBe T MhsO@Rs®g AMOmromp p MIOF 2p c IOF |
bBCHIOF YFppl CMFthT pMIOF Eup/HoM@®ri sk n b tOF

X Signsand Symptomsof Stress

bFntTuyuF KxFpKEFN
A. Physical responses to stressclude both immediate symptomatofjy, and potentially longerm
health consequences of unmanaged stress:

AMYIOF wttOople apK wWFc ¢T bbb FwAn koA KF.Y BT ¢OBIOF

(1) Symptomatologyincludes: _
A B YKbFbo(¥ u F

PBIOF AXF 3 ®plb

aploF ANY WFYbpBuy UAYIOF

(a) Sweat palms.
(b) Increased heart rate and blood pressure.

(c) Trembling.
E€FNKPUF

EYXbOFEWRNIOE cT pwmHbU

. FNBuFm WphANeBIKF UF

(d) Shortness of breath.
(e) Gastrointestinal distress.

() Muscle tension. 5
Yol Y NTIOARM J A4 b

(2) Potentially longterm health consequences
. b By F T uyTACRRBHFHR) 1 HOF

( PpuRMXIORKY cT bbfl

(a) Sleep problems (insomnia).

(b) Backaches and other muscle pain.
Y YNIOF ab8 Myt Y3m pn,

(c) High blood pressure.

aplOF AB®Y WfFYbpF
(d) Immune system suppression.

WKF xBIORP CFnt AT
(e) Fatigue.

. F T0KuF

DAYIOF (F 2FpAYF

(f) Anxiety disorders.
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B. Emotional signs and symptonesin include: .
48 Y b bwtaYA rFo/lHBFT Yl B bI /1 FOF M

.6 Htln b OF

(2) Irritability.

(2) Hostility.
Wt QB p N KOF

PTDBODYDR3) WpFTCM

(3) Anxiety

(4) Decreased setfsteem.

F PO @H T

E YD HFI(B) OF

(5) Feelings of helplessness.

(6) Loss of interest in pleasurable activities (anhedonia).
WF TcOF ¢ T wibe(®KLF dFf T lOf

C. Cognitive signs and symptoroan include: =
ABYbb wgRAUYQNEET 9F B b J1 FOF ™

(1) Obsessions.

E m 1(BOF

MF 2bx@F afF HbYXx

(2) Decreased attention.

(3) Impaired memory.
Wp bBFM®F PNY
(4) Impaired judgment.

0 F MY 6B A X4)
(5) Poor psychomotor coordination (haiege coordination).
(o TN PR KpFc &g RHEAA IOF ®)r Hhx hIOF P
D. Behavioral signs and symptornase limitless, and can include:
neYbb FaRO mpitecy b McSkIOF  $F B b J1 OF
(1) Explosiveness.
.P p Hbb KOFT pprt)KY X b F
(2) Withdrawal or social isolation.
WT KF B b t™™FF WBHOCH WHBF
(3) Alcohol or substance abuse.
HdFpp3BIKF ndK (BF bwmc bHF
(4) Suicide.
PFCcExYF

x Different Classes of Stressors 5
ClAFp M BRVTITY AROXxWY Ab.

Wt ST IHF d9dfF AmI

A. Environmental Stressors:

(1) Altitude
MNF YBpuF

.Wp F(@c OF

(2) Heat
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(3) Cold

Wh M$ 3 OF
(4) Terrain
ETpF@bIOF
(5) Weather
.E U ADF
(6) Noise.
. F Y M8 tOF

B. Psychosocial Stressors:
wtTKFBebtbvF Wyt BY x OF
(1) Marriagé Divorce
.® bl A KB F (Y C HOF
(2) Death in the family
WACF NIKOF ¢c(@ WFTwm wl
(3) Reassignment
Wphrtphpt W@EBcwm cT 4T
(4) lliness or injury to self, family, or close friend
MMpUs Quspds JMHIEDH Yo pJTaFl HHO(HwWIF HBF M F

C. Cognitive Stressors:
WT XK MIKOB d9FfF AmTI
We can increase our stress by the way we view situations and events. The following is a list of
O23ayAGADS ao6FR KFroAdasy
wBGCF LU ck nut ®OmkIOE hIOFT AlF ctOF M _ FTI UF Fn3 opx ¢ blOF
D pT  BPYWKIOWMIOETAF pFfF N
(10 f 2N y20KAY3d OGKAY1AYy3Iér Soaodr 4SAGKSNI L 3S
¢ KSN A y2 GAY 0SiG6SSyé 2N FftSEAoAfAGE Ay adzOK
AT 3 ABm _ clbllHFTX kg MobtFm TM Fb cpds K " LFKPME," bir fKKB b W 'MTEE) b b KaF A KU p
PTDBYBIKF ¢T wxmps LWF x
20 aClFAfdNB (2 F20dza 2y GKS KSNB YR y26¢ Ayg@2f
worrying about mistakesf the past or potential problems in the future.
A OAUKF UIBHY wWIMAABIOF "wslnB My ¢ IFIPF WAKARNED m c A0F e HD
b224bHBKWOF ¢cT Spch aAoF aobBBKF agB chKF bb
B0 ¢22 Ylyeé dadaYdzaidaéd | YyR dakKzdzZ Ré o 2SS AYyONBI &S s
out exactly as we expect.
_FTIUF bMmbtc MNUMb pxK ot SkOF ACAGRYREIGE s StFBHpmEBIc A N Y IOF
FXNUmMb FB EYX n
D. Physiological (seifnposed) stressorare maladaptive behaviors over which aircrew members have
significant control. This category can be remembered using the acrOgAT H

wKme Fen@B WM hIOFM Fn? abchlOF JEfuApsdsbet A BDHIPF WA Wb
4dmeDEATH Wp bh> BIOF wB ABbKOF dTpA A4K F I

! K
S

Eﬂ) [oF
Q¢

(1) Drugs
Wt @p u F

WhY*3 FKMY'Yb cblOF u

(a) Self medicatian

(b) Known side effés.
WTmp 1B KF @Myt 2xfF T FOF d9F
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(c) Overdose risk
. FMpIOF wK@t WpFrTC W

(Wt BHc b POF FYwpKKPFRYphat®F wTt HFfF Hc

WTMpulO wyt® bFpbKOF d9F

(d) Allergic reactions

(e) Synergistic effects

(2) Exhaustion
Wr @xuy F

(a) Lack of adequate rest and sleep may lead to compromised flight performance
AFPTAKF _ FpY ndAK c¢c?29h pTXYHY nkOF ppYrT

(b) Physical conditioning hdsenefits on mental health.
WT AYNIKOF we BOF 1 AK wrt 33 TF pCFEMT

(3) Alcohot
b Mm@ b OF

(a) Affects judgment, thermal stress tolerance, visual acuity, perception, coordination, and
communication.
o B2l BJpb c FOF  9F T p p  cuwic TecTHHIIGFHOF FhpeRcpbH HOFA KM F W pFY KOFA K Wp p
4B F Hispur FRik b & 1 F
(b) 12hour bottle to brief rule.
WKE2ha K CfFtTuyuF dilm ™M bwmc BKOF (AF b 4T3

(4) Tobacco
AT &P b IOF

(a) While the potential longerm consequences of lung cancer and coronary heart disease have
0SSy 6Stf SaidlofAakKSRY AYyFSOlAz2ya RdzS G2 OKNBYAO
ability to cope with pressure changes in the ears and sinuses.

Wt bf xOF Wt phNBIOET KFip SOFamFYE AHOMYh WOFU YTIOF FKFpe FmM  we
UMTtTIHOFM gMuF ¢T ANYIKF dFpT1TNh MNB adUYbF ndAK #bhpph
WT YXyF

(b) Aircrew should also be concerned about the acute effects of carbon monoxide produced by
smoking tobacco. The average cigarette smoker has about 8% to 10% CoHb in their blooddadich a
about 5,000 feet of physiological altitude. While the average pilot begins to experience decreased night
vision at 4,000 to 5,000 feet, the average smoking pilot begins at sea level with a night vision deficit of
5,000 feet.
J F 3 .pEpEnK uj tpRenMVprLEp D (e YO HOke HH FDRNSRY et Pt T AfTAREEA WY K ()
AB50@O0p WIAFp LU PTAYMAp kDB FMbMMFEF p FEC YWBERI D p W3S IgmBbOF L/
FBOBA0D nd@® WUF YbpbF pxK wt AT AKOF wt YpOF Wph cUKYYpukF 4
A3pB pTMNHEROOMKKARP caT paMpOF w1 AT AKOF w1t YpIOF Wpc KfrY>
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(5) Hypoglycemia
aplOF ¢cT pHHWF ombhHB

Aviators are known for the tendency to miss meals or substitute mealscaitdy bars, coffee, and
soda. The lack of welbalanced food consumption can lead to hypoglycemia, which can result in
weakness, fainting, and decreased efficiency.
NMAL bbY? WOM gmYmMATmM TcHOF FanblUmM? wt CFMMNIOF YfF 2%
UI3BbT paFp KAFbBBT FOMK™MOF oMb BB  KF Y3 X F.bmMBFOF mp Hm A & FOF 1 W
. FpuF , K BYORWAFIK®F P 1Y IOF

X Impact of Stress on Pilot Performance:
PFTAIKF  FPY n¢f

A. Pilots rely upon several cognitive abilities to sssfully perform their missionThese abilities
include:
neYbb WEgRWORJpmM® WhBFBAB CFANXL WT XE

(1) Psychomotor abilitieswhich include hangye coordination, muscular coordination, and strength.
Abl Y NIOMF pwldMOF b x,K T €OR M /1 IDF /1 IDF B & InBDF @O EFM KaFT FhEhp patstOF

(2) Attention is the cognitive ability to focus a "mental spotlight" on sensory inputs, motor comtrol,
memories.

Yf T oV BP ¢ Ko Wip BT HIQET EBThr cmSFK g@Hkp b A 03y Ky £ MIOF U

(3) Memory is the ability to recall previously learned information. Memory abilities are dependent
upon one's memory capacity, memory strategies, and rehearsal, which serve to facilitate the tiinsfer
information from shortterm to longterm storage.
AY EOF t 1 hFybBfs Wp bFM w1 hwHSKHIOEbAps W bEXNEE MPFp b HF
pbBUF wATMA Wp bBFMIOF ¢ T AYcIOF nOF,WPOMYyAFART Wi p E

(4) Judgmentand decision making.
p FpYIOF MplsE)Y nAK Wpt

(5) Prioritization of tasks.
aF ne lORYT UBGEH ¢ T
(6) Communication
.b HbF (@)b HOF

B. Both selfimposed stresand aviationspecific stress have the following effects on the above noted
cognitive abilities of pilots:
Wt XK MIOF 4dFppYWOF ndAK wthuF d9FpTXYHhIOF FBnR gFpTAH
PFTAAIO

(1) Psychomotor abilites decline. For example, tracking abilities decrease, with a tendency toward
more time offtarget, overcorrection, and less smooth movements.
PpbnA nF3bxbsF apK a8 pXbF dUKY 5 0 -bpadGMMEl A pth HHOF
wBmM/Ix bUF 9fF bpcOF pgmbb aoF nlOF
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(2) Attentional abilities may be compromised during stress in the following ways:
WT IOF bIOF  ®T p AIOF 2 b I IBEU P odF b IY

(a) "Perceptual Tunnelingis the narrowing of sensory information processed by the brain (i.e.
visual field). This can result from both emotional stress and cognitive workload, and can occur in both
visual and norvisual sensory channels. For example,lat phay attend to the most significant stimuli
(brightest light, loudest noise) at the expense of other perceptual cues.
bb AB 6 Hpkor bBF) aAWreETE FBOMW A HF M IOF "ayA Thie gOREE A pM W AN B IOF ¢ T
bLU ,J WM ABK p bR Xp T NMIOF M w1 p BYOF  wa i MOBPF diF ecklOFOF @ BY
0p3uF wsAbhs OF (c4TF PIFHORY s fr B KORERISEP-KER 50 Mo

(b) 6Cognitive Tunnelingis the narrowing othe mental clarity or comprehensior-or example,
missingradio callwhile concentrating on something else.

CT by R pFoK wHOWE HOR K f B ®® F v a i KWHGFT o sr REPFBPPEFT o1 Y
P36 _cl n4dAK

(c) 'Task Sheddingis tumeling carried to the extremerlhis is when entire tasks are completely
abandoned. Forxample, tunneling may be missing a radio call while on approach with a caution light
illuminated, while task shedding is forgetting to do the 4aading checks altogether.

GBEVBr NMAVFEYhEK SIcTM . WA T cBIOF  _ F T 1 B F n 9 KY fCer ibppHYBOFA Lafb b 74 B
AFTHX Mk df pT8OH A WY Hipy HithibphFiup sRuifRieig® FRFFRIEK F e A 10
AMn1KOF b3 pfFTAKF b3LU aAB w3aImMA

(3) Memory abilities decline in the following manner:

WT HOF b KOFp HFYMBRFA HOFFP pHM |

(a) Overall memory capacity declines under stress. Whereas the average individual can hold 7 (+/
2 digits) in memory for a short time, this declines unslieess.

Wp T tbll Wk B péd BOpHBMbc T Ab Horf /ATRuMA BHOEK Jb YNOFWp BF M4 O
AMYIWOFM prntuF gK bt

(b) Memory strategies are subject to two common errors under stress:
AMNYWEM pfrFntyuF dcbh a1 NCRAIYGERT S/ F pw n lOF

1. The Simplification Heuristit is the tendency to oversimplify information recalled from
memory during the problensolving or decisiomaking process.

bc wtdABK bb3 WpbFEFMIKOF a8 d9f B MATpPHWR pUiFRt pAl TBF3 hAFA B -
PFPpUIOF MF>hbhF ™

2. The Speed/Accuracy Tradedffis the attempt to maintain the speed of one's responses at
the expenseof accuracy (most common), or the attempt to maintain the accuracy of one's responses at
the expense of speed (experienced pilots).
W tOm,fKeiiBp XMHUYRL p tOF - M F Bc n AK  wIF T BURBPFIOFWK pK"o5iRF wiltT3 cugie
(@BTTpbcBOFWKE BIOF AYOF B XKAK wWIF t b’

(c) Stress also decreases the ability to learn new information. "Stress Related Regression” is the
tendency to forget recent learning and revert to old behaviors under stress.

dr BMANB IOF "mF n xr B HOGEHDNEsACHDR A BN S oFBR ATY Wi ptuF6)
LR c bUBTDHISH FDHOH® S avABHEN HV v pHBLRSIC. UiMCBHD
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(4) Judgmentand decisioamaking abilitiesmay becompromised by stress, with inexperience pilots
tending to make a disorganized assessment of alternatives, to rush to a decision, and to seek premature
closure.
aTTUb pxK wslxs pT O ARHIpTHFHHBMLOEHER EEHBE® AT Cp b e
FanxmntFEmMT CcbKOF _ F T,yA t0p ®BOF XM B m EOH IOF F

(5) Communication abilitiesmay be compromised by both the speaker and listener under stress, with
changes in speech production, corepension, and "group think".

2o ML TABThSMe V8 [FTuFpK effsi) 51 iaftste) 31 e bbe TFPhpMiilb HF Mb KBF 9 F p b L
pbCcFEFmM OdTa¥MBIOpT DY

x Stress Coping Mechasms:

A N iR PP R

A. Avoid stressors:

(9 F AN AFMEBoLH.Y

(1) This is the most powerful technique because it involves preventing your exposure to known
stressful events.
ATNMYIF 2 UW2Pb cbhlOF wT mp NeytOPF ATH 4@k H HIOF K.

(2) Examples include good time management, tough realistic training, good problem solving skills, and
good nutrition.
Wh Tt QB2 MHBIOF n® ¥OF c ORI WiTANK T SHKA xABTH0F3 BuitOmpNp h9AEmM IOR) e p T T H
WphTttTHOB byt MO KOBR ¢

(3) Practice good cockpit and crew communication:
WpCFAKF alUfFA 417739 wdd c HOF 91
(a) Talk.
.2 b c(p tOF
(b) Ask guestios.
WASCHUE upA

FNK w3Fp tbhuFm df-38 m$ fice BFHFa bilh BFE

(c) Utilize 3way confirm responses.

(d) Brief for lost communications.
wecTtchHh WpmH bhbh ald dphHOF dbf Hbhu

B. Change your thinking:
- LpTBHUAPA o101

wWwAB fF a0 E2HMMAABIORY)  F Tl 4 F M

(1) Avoid absolutes and perfectionism.
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(2) Avoid a "pessimistic explanatory style", which is the tendency for one to attribut@egative
events of their lives to an internal cause that is both global and stable (i.e. "I am inadequate at
everything and | always will be.").

AMBbT UIBIOF FMkM cHA3Fp UIDH n'OR Fd e wFDEY gy T BIOF 2 F

bFclOF FMkKk ndAK pBbhtTh MKM wBfrFb WpmHBRAKCbIpE pFPM@

mMmpBK bMA
(3) Focus on the here and now.
SpcHkOF wAclkO ¢cT a@BbsBFM aF

(4) Recognize the choices ymake

F K M3 %BbHp b EOF

(5) Utilize positive and empowering salfatements.
WhYx W wtIrtTF WpMHS 23pcbhlOFm

C. Learn to relax:
F3apbhuG wrtyT

(1) The opposite of stress is relaxatioiou cannot be stressed and relaxed at the same time, so learn
to relax to combat your stress.
PTb aUA/MHOFWIIEBMKX ¢ T ¢ 3 phbhe M .PAFVYHOFIO YieiF /oavipEh _ade| HAFb BN
ATMYIOF ndK UWANbhK
(2) Utilize deegreathingand progressivenuscle relaxation
PBbHBIOF Y YNIOF _ f(@pbhHFM o7
(3) Do the activities that make you feel happy (i.e. pleasurable hobbies).
(WO wi'b g sWFF /HRIOFF? NHRF/I(B)H ¢ b OF 9
D. Ventilate stress:
pFntbvF pK ETY)

(1) A regular exercise routine of 30 minutes of aerobic activity three to four times a week has been
shown to help prevent stress and combat its effects.
nNAK pKfBHBT UMIABuF c¢cT dBOpWBp syd3@FF mMiF K i o1& [ AR g 1F pE
WT I39ADHKOF bhFpTX'Yh

(2) Talk it out to gain support and understandinépu can talk to
N 2pchiOv@FI pbBoF a8 &MAYIFIOF @ T@K B IOE Kn 3K

(a) Friends and family members.
WACF NOF (WFpTYM _ F L
(b) Flight surgeon and aeromedical physical assistant.
MTPpKFBBM MWFpTAKOF UT
(c)Psychiatristand psychologist.
ChYXIOF bAcBIOF@ wT HBY XIOF K
(d) Religious persan

ATp (PBpTP
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x Combat Stress
WwT p bHhAKOF xwyB p 3 |

A. Combat stress is a range of signs and symptomisittay be experienced by soldiers in combat.
Examples of signs and symptoms, in increasing severity, include:

4 f B bl J1 FOFb FUBMKIOFL BWCcHBP ¢ T p mx T HOF r@k@pl@ﬁaﬂﬂ)WﬁHutﬁblOF
c(pbFntuF) Whr R®c KFpKuy

(1) Hyper alertness.
PMCIOF (Ix T WprTC
(2) Fear and anxiety.
DPAYIOF® Pwm> OF
(3) Physical stress complaints.

CXpIOF p@PntuF KFp

EYXIOF 20WUYXIOF aF

(4) Loss of confidence.

(5) Impaired duty performance.
MTtFMPHF oph P KfYs:
(6) Freezing or immobility.
WbpclOF &pK MF pB-
(7) Impaired speech or muteness.
AfFblOF 94BHIOF wtpp nAF nbc wMF
(8) Impaired visiontouch, or hearing.

MNe HlEB ANdtp HPHEIFE) P 1Y

bAI IOF MR9 af NIOF PJ

(9) Weakness or paralysis.

(10) Hallucinations or delusions.
AFKMUF (IOOF whmAnK

B. Factors that may decrease one's vulnerability to combratsstinclude:
PopbBAIOF pFntutld KpNbhiOF wTt ADF
(1) Competence in your work.
WAsBK _ FEF c¢T W 'Y
(2) Confidence in your abilities.
WhFppI® ¢cT wudXIHF
(3) High morale, group cohesion, and gsge corps.
WT IOF b Y OB 110/ p WOR M@ T OF M@F o @ 5 31 iy FOF
(4) Denial of danger
.0 A 3nlBFIb X

46

——
| —



x Definition of Fatigue:
FTKHF PT

a. Fatigue is the state &¢eling tired, weary, or sleepy that results from periods of anxiety, exposure to
harsh environments, or loss of sleep.
AaMXIOE PyALUbBR A®As IOFIOF BK o BixOB@BIOF 2 B mMMKMOF wFOF

b. Sleep deprivatiordisrupted diurnal cycles, and stressful life events all play a role in producing fatigue
and impairing performance.

. FpbuF cxpbm _ FTKUuF 3mp cpFenhx KoFwp B BiBi HQBAipShith Hol 31

c. Signs and symptoms fatigue include:
_ F TKKFpRAUF v .6 K
(1) Attention and concentration are difficult.
CT bp b BHNSHE) H
(2) Feel or appear dull and sluggish.
M F T poHAHB@Fp @ B(2) HOF
(3) General attempt to conserve energy.
WL A BCH K m K3) B
(4) Feel or appear careless, uncoordinated, confused, and irritable.
.6 T NELMOFIgVHO FampHKH@H8 @ » R(4pHOF
(5) Social interactions decline
.Cc K F BEKtFeYROFBY (B)x F
(6) The cogitive deficits are often seen before the physical effects are felt. Therefore, fellow crew
members may notice an aviator's decreased attention and concentration abilities before the aviator is
aware of it.

bl pLU J>31 OF WM a'YyTxpBOKT diFly T ¥ TYHBIOR ([Ew@ET OF HPT|
WIOM?2 W hYx J>3I1 OF Ect aF

x Effects of Fatigue on Performance:
F p & RF TKFupkT X 'Ybh
13 b B FYMOA TP YT C

WIF T hlbFRIOFpMK KU t11 lM B IOF ¢ T
WT WorVBET c IOF o %@ Wp AT BIOF

WT AYNIOFT wbp BKF apKm

~

A. Reaction timesncrease:
(1) Errors in timing and accuracy of responses.
(2) Not as smooth on the controls.
(3) Jow and irregular motor inputs.

B. Attention is reduced: .
‘U F DhibBEB M

WAT AU amy)dFpbT wMF

W[ FLAS 2N aYAONRAat SSLa¢
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(2) Cognitive and Perceptual Tunneling under stress.
ANYIOF pTXYh dch bEmet@m ¢ xk MIOF
(3) Need enhanced stimuli to maintain attention.
MFTbhbxXuF omMiyDmUn AK GA4EBF o 8OH HOU
(4) Overall reduced audigisual scan.

WwT Ne BIOF M wT p H3IRIFHNF B MANB IO

C Memory is diminished:
- Wp FAMIOB
(1) Inaccurate recall of operational events.
dr 1 9B MIOEB MBFIBc MF()pbHF T
(2) Ability to learn new information is compromised.
WhTpt admiwKAdlp nBEITOF
D. Overall poor and careless performance.
F b B FPKT Ybwr &bk F
E Greater tolerance for error.
af B bk LFA DK s FbptBF b x
F. Impairments in communication, cooperation, and crew coordination:
callF AVOF pFpTF wt4? WVevw &1 Bxbt

(1) Conversations become more fragmented and repetitive.

A FppMBp p bbhB @MMbT MAF >

(2) Misinterpretations occur more easily.

Wiom n B3 EBThTeYEy) al) HHIbF

(3) Increasegbotential for error in communicating critical mission, flight, or safety information.
.WyB bl HIOF A F pwAWMBIOMFaA K wWhfr Bc d9rBM/AB bTEKMb c¢cT YA:

x Characterisics of the Body's Diurnal Rhythms:
a bT IOFb T A OB F mbdOF b W

a. We have an intrinsic biological clock with a cycle of roughB624dours.
FIUNYFR25-24 WpMp D wT A3 Fp YWt T MIOM!

b. The diurnal rhythms control:

nAK pp AREEPFABHY T F
() Alertness.

P Mc IOF(®) wAaAdYT OF
(2) Core body temperature.

-a hn O/ 3 Ryt ¢2p

MAUYIOF (9F Up bp e

(3) Heart rate.

(4) Hormonal secretions.
F xmB p#AIKF CFpPpTEF
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c. Performane varies with these cycles. In the typical circadian cycle, performance peaks between 0800
and 1200 hours, and falls to a minimum circadian trough betwi€® and1800.
0800 wKFf BKOF a1 3 4ambb ,uBFATOIFBIOFIORN N ¥AGFOMOD HERAG@RTMOBO LIS 5ribF HEf
1800 wK ASBOOw K F HKOF a1 32 Ml20P WK fprct®BRv n HOF

d. While the body clock is inherently capable of monitoring the passage of time, it differs from most
clocks in that it is flexible and must be set, synchronized, before it can accurately predict the
timing of events. External synchronizers are:
Uttm WpTtMNbhe FAXY3 opd3uF 9fF KfF BIOF UFMxF wtpH?2 oK F
: ¢k pABFCHIOF n AK .2pFKbrcTbF cUy kBT Ligrht plkLbM®F cbTs Fupr KO

(1) Sunrise or sunset.

EBI IOF umpO (F EsBI IOF
(2) Ambient temperature.

WATCcBIF w@r 210F WpF
(3) Social cues and meals.

aAafFNAKF 9dfF UmMY3nm Wt KF B X

x Definition of Circadian Desynchronization:
a bt IOF-bTc AP F nkpOFH xm B FCh

a. Circadian Desynchronization is when your body clock no longer matches the local environment time.
This can happen under two conditions:
btFmbb pMIOF aF beIOF ¢ T ¢ 9c skt PFUMEER R Cuf BXF b IOF  a
. ATbhbKFc c¢cT ZpiactiT oF 4 be
OMO GWSG [F3é¢ Ada F NILAR Y20SYSyid FTNRYesyS (AY
sleep disorders and fatigue will prevail.
4r UMF ¢T buolpBmMnIOFT KykF NB8p awyH AxB [4tp YIQERGF LWpc bl
ATT ptFmMbT pMIOF afF bBOF B cHA>3F
(2) shift work candwe effects similar to crossing time zones due to the changes in light exposure and

FOGADBGAGE GAYSaAOD 2 KSY I ANONBS YSYOSNE GNIXyaraGAzy

subject to circadian desynchronaosis as time zone changes.

dUm bwMmgTHOF JFYBKPRK KA F LUmYM ~ MY A KpNbOF ¢ T 4F@r NMbOF X

PFOHXEKEBBMEBOKAOF ¢ ntOF a1 Yp/lle gmMxMbT anx¥YT c 4T AOF
PYDBIF wWylrFc c¢cT 2pch c

x Characteristics of the Sleep Cycle:
amMxXIlOF Wpwmp JCF

a. Sleep is not simply being unconscious. It is #@&$ifential, active, recuperative process.
aAhtOF nlOF wTtMmMTCcOF p 1ulthws GUF U pc NGO upet Ky RBEFY ma, FyatGF

b. The sleeping brain cycles througdipid eye movement (REMand Non-REM sleep stageslt takes
about 90 minutes to cycle once through all these stages of sleep, and the brain normally cycles
through this 5 to 6 times a nighfAs a result, the average person sleeps 7 to 9 hours per night.
wbpc aAmMb BREMM wIDF p HFOE p g 7 /1 IOFg W pF dep abubkItOFn Wl cpvebh |
nAK b Yuy4goUoWMpFevic OMMOF  MF B p IOF ¢ T b NopRERQF wi Mp HIDF 240 b fl KK
Wp c FmIOF 6w@FHARQFm [x Tb BlIF p B
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c. The duration and quality of sleep are dependent upon body temperature.
abhtTiOF WpFpc wrtppbndAK ps

d. Itis the timing of sleep, not necessarily theamt of sleep that is most significant.
FnhHYx amxlOF Wpse .opB WTBK

e. Sleep efficiency deteriorates with age. Older individuals spend less time in dedpENbsleep, and
nighttime awakenings are more common.
4FpbT PNMREMUpAT® BAB aMxIOF ¢ T bLUF.p SINKF Wy HT C 4 bOFp @ @
bTAKOF _ F XXF [OF

X Prevention of Fatigue:
FTKukFxagse W

a. Schedule appropriate sleep peits.
WI2HF XBM WTNFDb amMx

b. Prevent and/or control circadian desynchronosis by maintgira consistent sleep schedulH.
circadian desynchronosis is unavoidable (shift work or time zone change), then implement
countermeasures to ensure adegte sleep quality such as:

PF-BXWWIDEBRMEHB Y XEF BIF KIF a mx pls bR B € fidh KMFAK  WpA T HIOF m
YFM amx WphT nAK bwmhbbc HOFp YAFHRREY Hp xufT HOFFH HBFBP/EIOFD Figr BpveE d
D WTTEFD WpTttT wr

(1) Minimizing daylight exposure during sleep periods. |
AMXIOF Y9FpbT bbb (IEBI IOF ™!
(2) Controlling the sleep environment (dark, cool, noise).

(6T T WiomaDIOBMm X IOF AT@B ndAK Wp

WOMATUYKE a8 WpF Y

c. Build endurance through physical conditioning and good stress management skills.
bFAntuF wWwtWOrAB ¢cT WpTTHWF dYdFpfFnetO®BM WpTTH

(3) Utilize napping.

d. Practice good nutrition habits.
WpT1tHKF wt MOBPOF d9FpF

e. Practice good "Sleep Hygiene™:
WphTttTHHOF amMxl@F 9YFpF
(1) Use bed for sleep only.
AUYT amMxdAK) pT1p HIOF
(2) Establish a bedtime routine.
wBAbxB amMx (BF UmF n AK
(3) Avoid looking at clocks.
amxlOF  FXXF @BWKF BOF n

50

——
| —



f. Napping:
whKm AT Y IOF
(1) When sleep is not available, or shortened by operational constraints, naps are a viable alternative.

WKOF AT wATpP3 49dF pymdhb B KM bhHF WwWIBWAHIOM HKFm (GLE pbhIF H P Yal

(2) Naps as short as -I0inutes are restorative.
a bt IOF w71 OF N1 T 10p Wip & IO KOuADm A F BHOE m 9

(3) Longer naps (greatéhan 45minutes to 1 hour) may result in a period of sluggishness called
"Sleep Inertia", which can last for ® 20- minutes after awakening.
Wph B KO pBbHTt"ammikIOF bbb BEF o A By Kip MO SH@EH U ey Epl I A FOR3) wiom A 1 Y HOF
WomATYIOF g2 AP T b Hy F
(4) Best to nap during circadian troughs (0300 to 0600, and about 1300 to 1500).
1500 wK F EBEOF w K fOROEI® ujpKer MBBERF wW K fFORKOF aB MKk wWwWHKAT YHIOF g8

x Treatments for Sleep Deprivation and Fatigue:
FTKyFM *amxIHOF

a. Get adequate rest and natural sleep (not dimduced). Alcohol is the most common sleep aid in the
United States, but it suppresses REM sleep and will leave you feeling unrefresimedwgkening.
F TbMIOF ¢ T amMxF ndK .(WbWp ipke HaChim ity BAAVDY WD Brh Fa nbp F L
ENbxs pTO x YBEMUWI T THADHIG RV wAR-bUp ihd b IBvyY T p 6 L IBF WP M B
AF YT bHuF pxK

b. Control the sleep environment.
AMXIOF WweT M ATCB 0
c. Rotate duties to avoid boredom.
bBNIOF ¢T bABIF ploh Wxs O

d. Avoid complex tasks that require intense mental activity.
CbpB CcXKM AfFl x nlkEp 6F bch

e. Limit work periods and delegate responsibility. 5
dF TIOMY BB OF UWUTKEMbM b

f. Remove yourself from flying duties when fatigue affects the safety of flight.
AFPTAIF wBbbd nAK pXYT pMWF _ FTK

g. Use brief periods of exercise to incredfselevel of alertness.
wWaAYTIKF omb®hBe WprFTCK aoTpBbH

i. Practice good nutrition habits by limiting caffeine and eating in moderation.
wWopbne WpmHkb3y bbuFm WmanYKOFM pfrpl FOF couT Wphwmt v

=-+=4+=4+=4+=4+=4+=4+=4+=4+=4+=4+=4+=4+=+4+
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Review Questions: wAtFpBHOF wA!

1.2 KFG A& 1lya {SfteSQa RSTAYyAGAZ2Y 2F aidiNBaak
cATHP EXF K alOfF IIOF U hc
2. What are the signs and symptoms of stress?
. bFntuF KFpXYM Yf B
3. What are the lasses oftressor®
_GUFAMNYOpntBB WUFMXF
nd® 2KFEG R2S&a GKS I ONRyeyY a59! ¢l é¢ aidlFyR F2NK
_"DEATH pHbh3>BKF gaB 4Ppc bdb
5. What are the sesscopingmechanism8
_ ANY OF mifres-Ftb HORPFRE F B
6. What are thdactors that may decrease oisevulnerability to combat stre8s
. PP BHBNIOF pfFntutld Kp/lbhHFK.6ufTeA DF L
7. What is thadefinition of fatigue?
_FTKuUuFR7PTpI/lb
8. What are theigns and symptoms of fatig@e
F TKKFpRUF B bCKk.8 F B
9. Whatare the dfects offatigue onperformance?
Fp g K T9FpFc X 'ty B

10. What are the methods to prevent fatigue?
FTKuF 80 wytfr UMK
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Noise and Vibration in Aviation
OFpTAKFE c¢cT CFRCHK

As air crewmerbers, we operate in an environment that exposes us to hazardous noise and
vibration levels on a daily basis. Noise and vibrations affect certain aspects of flight such as effective
cockpit communications. Vibrations can affect coordination, vision and case performance
degradation while engaged in other flight related activities. Proper management of the effects of noise
and vibrations can enhance cockpit performance, promote a safe flying environment and ensure
successful execution of the mission.

CFClekTit F/MOFEMT IOF  pT THIOF nAK pA3a CFChkYM 6TtY nlF F X\
AF abBTM pPpHIFM PWPXIHIOFOFN BK Fp X WIOF Ay OF b F CHhQ K L
FbuF aB pghch agF abBT CoEHuk FymMF T AMOFY MFIOF X WH t0a g

wetfFx WpmHbd wesaslOF MTYxbWmGmAHF b 3R

x Definition of Sound:
M HbBIOK PTp

a. The nature of sound:
dmHIOF wit 2A

(1) Soundis the mechanical radiant energy that is transmitted by longitudinal pressure waves in a
medium such as air and is the objective cause of hearing.

Y m HHGFRE B & LOF (H s B M FABRHRFDFOMATIORGFT VKUY I Tk by R By By 18 M HEKDF

(2) Sound is produced when an object or surface vibrates rapidly and generates a pressure wave or
disturbance in the surrounding air.

M2 ATcBIF _ Fwmn lOF wyk foABR B3 hrnenphx BV HB)RyT mB b

@)/ 2t t ARAY 3 Y2f SOdzZ S& LINRPRdzOS GAONI A2y LINBaadzNB
Fgle& FNRBY SIOK 20§KSNJ LINRPRdzOS | f26SNJ LINB&adz2NE 2 NJ

ANY e6bxb KN2OF fr'AVINBA®p ayp Kg B1H s GIFC Kig F CAMRF mc T Wh
by A>xbpfdEpB nB BT

(a) Sound can be transmitted through any elastic substance such as air, water, or bone.
afF FAOBOANIOF bXB wWXxpWHWF pFwmB

(b) The density of theubstance determines the speed at which the sound and pressure waves
will travel. The denser the substance, the faster and longer the sound will travel.
WTF hem wlpfhe O F GTkF@EEKHUYD FHIOF F A AHIOF  ApiF @ Xvb 9 m HHO
WphFBKF WAbH bb>3> 9]
(4) The high speed of the rotor blade compresses the air faster than the ability of thepfeghure
disturbance to flow away.
ATMYIOF b>3fA3b ®dTpYhO aCuilOF AMNYIOF a8 @AKY wkKop
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b. To better understand why Army aviation personnel lose their hearing, it is important to
understand themechanism of hearingHearing is the perception of sound. Sound and pressure
waves must pass through three areas of the ear before the braicepees them.
OF PXxYB HOK KW IIO& mePF A4QF bR ¥B ¢T amMdAB /T a7 MAWF JF 3
AoF b?2U aoMuF c¢cT ®AFxB WwWXbX bbeid? pEBrhbcauFF Mt TUrm HAKEEF  uf2ee
YMHIOF 2 Ef PcuF MF B|

(1) Theexternal earis the visible portion of the ear and the external auditory canal, which ends at
the eardrum. Sound is transmitted by air in this portion of the ear.

1T pA oK .gpMbPK TWHMABKPRK K ¢ nbxb ¢ bIOF  wavlB phf@F FORYF axMILC
AMuF aB _ CtTHF F MK

(2) Themiddle earis the small, aifilled cavity that separates the external and inner ear. Three
small bones or ossicles, which are the malleus, incus and stapes (hammeraad\stirrup), link

the eardrum to the inner ear and mechanically carry sound to the hearing receptors. The
Eustachian tubeconnects the middle ear with the nose and permits drainage and ventilation of
the middle ear. It also equalizes pressure betweendhtside ear and the middle ear.

c T .upttsawtF p OF g MuFwmM wttpfr3OF gMuF m1AZvBORY 10 My MIOF
AMUF nHOF agMyF WpSpAOFSYE & B RMBOEA KK c A0bmMNMHKb dF BT ,El,
0B hbbmM PXUFfF J mmrwmgﬁ mg’rmﬂﬂf A9ppAbhHBIKOF nKF WT BT XF

NABHEINM W pp EMFAATY EREReZY e iFlkbebn A PMIOF oMU F wT Ma b

(3) Theinner earis the third component that lies deep within the temporal bone. It consistsvof t

sections. Thevestibular sectionwhich senses balance. Thaditory portion, which is the cochlea,

is comprised of a fluifilled chamber where the halike receptors for hearing are located. The

movement of the ossicles causes hydraulic movement effthid. The hair cells detect this fluid

movement and transmit electrical impulses to the brain where sound is interprétad.cells are

grouped into bundles. Destroyed hair cells in the various bundles means loss of sound perception.

pCT Ak b KIFT € Gt KaFB  w TV HRAQFIOR KM bB FRIOH b uyirUshsmF (B0, Fa Miugf
WwtT/eh dpBAbHBB FANAFPD pt mT m/l b ®OEC FGFHOGH HJpctkeT Af

FNnlOMmc hm b¢CF BIOF .bgpMIOFE HEQYH wibod1HHEHFH b sichi Bat© D TIFOROF W 1
mMMka CGRAD bl nAK wt SmeblOFm bl BYbH®N ladM T F pM3ORF Mf B b IOF

AMHBIF 2 EfF BPcuF aAFpYT cxNT

AUDITORY
NERVE
(to brain)

COCHLEA

" EXTERNAL
i CANAL

M\ EUSTACHIAN

AURICLE OTOLITHS

(inside)

OPENING TO THROAT
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x Effects of Noise: 5
6TTYIKF dF

a. Noise is defined as sound that is loud, unpleasant, or unwantedaviation, noise could cause
annoyance, speech interference, fatigaad hearing loss.
OF KCUF UPTAEFT AMETHB 6 DEOBEN Yoy Oav Fa v6 KTC Bp $11OF X W HIOF
N BIOF,  TefutBRaFF /1 b

b. Annoying noise can affect pilots while they are performing their duties because it interferes with
concentration. 5 ) .
AKCTbpbh MB KpfFNbTt 6T7TtTYWF agu anbresnand _ Fp'Y?D

c. Fatigue can be caused by a number of physiological responses that have been attributed to noise.
Reported responses include the effects of blood flow to the skin, respiration, skeletal muscle tension,
and constipation.
bATIOF nlOF aplOF aF @™t WK pRF KFYbaoF YKt HB PG XFYHTHAE"
F B ecusrFYWMIT KBFY »pH HEDF

d. Speech interference occurs when noise masks and obscures words.
MAFI>bHIOF pxK 9B ADBOF anTm bwmbkbp nAK 6

e. Hearing loss can occur due to exposure to noise that is above safe limits and damage may be either
temporary or permanent. The bottom line is that over exposure to noise destroys your hearing.
nF abeBT pMIOFM WBBHIOF ¢cT ppY UIPTM wxsdF p.wmpctOF |
MNBHBIOF PAbT 6T7TTYIF ntOFCHISFEIOFdYIKpd bt

x Measurable characteristics of noi§e:
EFTUHAK WyHAPRKH HOF

A. Noise has three measurabléaracteristics:
EFTUAIO wdaAIF LU JYCF b3 Ww:

(1)Frequencyis the physical characteristic that gives sound its subjective quality of pitch. Frequency of
periodic motion is the number of times per second the air pressure oscillates. The nurhber
oscillations, or cycles per second, is measured in hertz (Hz).

c btOF dF pe lOF b p /I3 HEPFY b buet puympK Mydvp cu MaHs  ChpbbbHHEBIE A /1 b
ChpniOF 3 EfFUT wWTKpEPOMBFdYdHyp mp IOOFVMET UMB

(a)Human hearing rangeThe human ear is very sensitive and can detect frequencies from 20
to 20,000 Hz.
.C b 0000 n2@iB d FPHEP | IhaFmitsmpr ulFfe aviupl FEOME o F BPxu F Yk K B HIOF

(b) Human speech rarg Speech involves frequencies from 200 to 6,800 Hz. This is the range
to which the ear is most sensitive.
ops ck CHPRP bidBF oMk Md F p p p b KOFL Faxey o Mgk K asebbbOBF
-upl “BEMFC Trhke boRlFA FpHD
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(c) Speech intelligibility You must be able to hear in the range of 300 to 3000 Hz to
understand speech communication.

AMbT 3000 Ko 3@RasH Fphed (B ¢ TVEREN R B oMB aPMtTafPF: o Y F MEBF  a bl b HOF
UL HEH F AR HieanTn R oL,

(2) Intensity is the physiological correlation of sound intensity or pressure to loudness. For
auditory measurement it is convenient to convert the physical measurement of intensity to a
logarithmic scale known as the decibel (dB) scale.
4B AMbBT AxXYT.dwtbfOF HIOF Y& p BF T YOOF d K pbFOM HAOKY) WHA  Wm ¢
(dB) bAT BT p cBHTEFDWED M IOF dMHIOF Wp! KO cCfT

(a)dB ranges of the human ear
AF BPxuF aMY b3T BT pH

1) 0 dB Close to thehuman hearing thresholdor the smallest sound heard by the average
normal human ear. It is not the absence of sound.

AoF wt /AT 2AOF g Myuylt0 mishok ufFM Bk K9 s FBRGF AT TH [Pu iy Db ¢
vk ptwmt b @ xR pchis/T2y Bub ¢bOHT Tl ppl

2)65 dB Average level ofonversational speeckith moderate level of vocal effort

C bMHIOF pnt IOFwsB b R/ F Dbl OBbS)65 BTV BB MK

3)85 dB Level ofsteady noise that is considered hazardousgadless of the duration.

ibbe AKpAAXPORAbKANGEMPBE BT Y IOF

4) 120 dB Known as thediscomfort threshold This level of noise is uncomfortable to the
human ear.

AFBXUF oMy oTtpB pTOFACHMKYIHOOEH4E oMb HB H

5) 140 dB Level ofmoise that will produce pairin the average human ear, known as thain
threshold.

2 10 i WY Zio P p DA HOF - a HOdmBK Ly [iF 0w, M Wphdis®ts e [ 1OF

6) 160 dB Physical damagenay result at this level of noise. The eardrum may rupture and the
noise (pressure) may be forceful enough to disrupt the ossicles in the middle ear.
6T TYIOF ANYwm .6pCBYOF bdls &dingHr P sapif? wFEBKD FBE{6 b
MNMABMIOFE aMuF d9fBTOK aAch? UWI3BbTl

(3) Durationis characterized as how long you are exposed to noise.
F N> 6TTYIWF nlOF KpMbHEEB) Whe ct

(a) Steady noisds sound without intermittence or significant variability in overall intensity for
prolonged periods of time. This is the most common type of noise experienced in Army aviation
and it originates primarily from engines, drive shaftansmissions, rotors and propellers.
ns WpKWF BMEMA wtxBC YFpbhYIO Wp | p®@Fb TesTHORP TertthY K
Wbp c FOFFipeBIEIEGTY HIM cbivip CHTENTARLTB c TK o/EARPKMI pRbFIAVKEMWK GTHY 1D
MUMFpBIOFM
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(b) Impulse noises a type of sound characterized by explosive noise that builds up rapidly to a
high intensity peak and fall off rapidly. This entire cycle is usually measured in milliseconds.

b/12M omMHHUIOF Wp! KOF nlOF bHhT aF n lOFA YuystG@R cuKtpYRGF
WTXFXOF a8 _ FCTYwkpHIb K b xF n AN

x Army Noise Exposure Criteria 5
pp BBJITIOF T T YK

The Surgeon General has establish#sl decibelsas the maximum permissible sodinevel of

continuous unprotected exposure to steadiate noise for 8 hours.

6TtTY wrrlUm amp3Ivm Wpsbbhs Wp MHBSTHWHD | KQF 1 by 1IDH T HANIF B BUAF
YF K& WpB O pBbMHE

(1) The following table shows the recommended alddde sound intensities for the various
duration of exposure:
WM w2 hF xBIOF WpBIFM FnlO@OKp NTHhIOF W

Exposure Duration Per Day (HR] Maximum Exposure Level (dB)
(dfF K§ DHOFFMIOF a m (b9 Wapp/1bAK n Hll
8 85 ]

4 90

2 95

1 100

Yo 105

(2) For every 5 decibels noise intensity increase, the exposure time is cut in half.
P HxKOF n lOF ,ébthY K NGHoks &@eWpF T C b

CAUTION Unprotected exposure to noise levels in exgeof 85 dB can result in temporary or
permanent hearing loss. Air crewmembers must use hearing protection to prevent hearing loss.

nAKc B TFpIOF MF d9LYsB POFUVBE'F,B,KB(F b,QTFbeLl'IunCTTMbIﬂV@MTWﬂ_HDNﬂ'IﬂE
MBBHIOF aoFpYT UxXxBHK MNB HIOF YF TFL

x Types of Hearing Loss: )
B AR AR X F

a.Hearing loss depends on several factors such as age, indigidaalth, and the environment
WfF TcKQF> IAPE,smdIlOF bXB bBFMKYWpK n4d

(1) Conductive hearing lossccurs when there is a defect or impediment in the external or
middle ear. This may be caused by vestluid, which impedes the mechanical transmission of
sound to the inner ear. In most cases it can be treateslically.
bLU _.oABMIOFMgMUF MF wttpfr3OF gMAFHWEOMEF KFMAT
AbBT Ybpya @B FPpoMOBF gAML F  n OF  YbuGHEAMOH HOFD T Nk B4 sIl6F bk
.C2AI0OF Obl1KOF 3 WB HBWOF pagFpU
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(2) Sensorineural hearing lossccurs when the cochlea is damaged. It is most frequently
produced by noise, but can also be caused by heredity, disease, and aging. This hearing loss is
permanent and usually occurs in the higher frequencies. flThere is no medical treatment for
this type of loss; hearing aids may be beneficial.
Mk VB BIOF mApMYIOEBs c M Mg @O sBFN@FT UWHEIHOFK cHtba@p Y A K 6
AFPUT w1 HAUPEKER RPeuFPBRsbK LEY Filtd,6ThY KNIEK o/t hyelibc pRalF
O MeVMbtloF g FpUYT B MwEIPRIOFMo D w90 A0k [FHFpPPppbtOF po
e anis (LM FA K Heffs 53

Acoustic trauma This type of damage to the eas sudden and may cause temporary or
permanent hearing lossAcoustic trauma is caused by high intensity impulse noise. It can be
single or repetitive in nature with the duration generally measured in millisecamsigally in
excess of 140 dB.
WIF b BCFp MF dUYB W aAFPpUT UIBT : PilywmoOry ¥ s W
EF4b wrxBC WpstO Wpp bhupr KEIMOEZ WhHR HIFp cv™Ma pUppr BTHY Ky,
b1 Ppbp | C My ity B KGFB | UFRCF

(3) Mixed hearing lossls the combination of conductive loss and sensorineural loss. An air
crewmember with high frequency hearing loss with a middle ear infection will have conductive
component that is treatable and sensorineural loss that is not. n 5
WT ptO pMIOF 4 Fpa AYOEF PR  mk K NEHQOF/ mfirkop /B8 E HIOF 4
AFPYYF agB ambbB 6MpCB ATpHK MBBHWF aAFpUYT agmbT
Mt eK. A befisMBHIMAALDE 6 b I x DS WiTt K gbeT pMIOF ¢

X Noise Induced Hearing Loss: . .
6 T T Y IOF/ g IPiG YT X K

() Temporary Threshold Shift (TT&sults from a single exposure to a high level noise. Threshold
shifts may last for a few minutes or for a few hours, the duration of the shift depends primarily
upon the duration, intensity, and frequency of the noise exposure. Recovery, when noise is
removed, is usually complete. 5
®CF UPptO pebhr Op K EBMYBHOR bmt N KFUH/PIER olptsTEL) KcoTN b4QEY
6T TYIOF nlOF I6pg/THERKp APKWE Wh&Kmn AK wTt.BADHBIL WEMKLRHIOB
bBFb bbbl 3 _ FYIIOF gmbtmM 6TTYF W

(2)Permarent Threshold Shifts (PT$) the shift that occurs when exposed to continued noise for 15
hours could eventually result to permanent loss. Recovery does not occur even though the noise
exposure is terminated
pbYT b U5 pUpHBRM™ pupkhsPis IOF 6 T T Y IOF  wp3®F1 HEFp JobvOF b »cKT  2abeF
6TTYIOF WOFCY OBIQFPMIPE B HIOF b4 Fp YT IO
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x Characteristics of Noise Induced Hearing Loss:
6T TYHOF 6eHhTPHRAOFD Fxp U T ¢

a.Noise induced heang loss is insidious because it is usually undetectable, pairlless an very gradual.
Jpot ctppy,a OYBEMOFICB pT O aAMbT BT MOBHKxBREUYTTpphb

b. Prolonged exposure to noise of moderate intensity may cause temporangegmtual permanent

hearing loss.
CBGCFp WBH AgFpUYY?D cnbxt pUmM dUYB UMD agFpUT

c. Noise intensity usually below 140dB, but above 85 dB.
b28®miamB pXbFl4¢ pE DWMFbBAMBHH F B WpPF

d. Physical pain is usually not evident and there are often no symptoms Whatsoeyer of any hearing loss.
MNB BIOF agFpYT nKF p1l b KFpKF ppfF WHKF MH

e. Initially, the higher frequencies of hearing are lost. When thisobees severe enough to interfere
with speech communications, the individual will lose the ability to understand the sounds of
consonants in words. Consonants consist of sounds in a higher frequency range than vowels.
J31 OF YT ppfFTbhbKuF abblOF s lOK fl fORF b OF b juper HshIORQFK 8s TTK
ne nNnAKF 49Fpppb opB®f HFMHEF @B YiphbRryuBE HROFp CHIH c HF
WANKWF PpcF

f. How can you telthe hearing has been affected? rblugh testingthe initial audiogramis considered
a reference audiogram. All subsequent audiograms will be measured against the initial reading.

0 ZHIFTp b2uF e RIGFY BF Abiys JEE _ c| OF FMKk abTt.m o)

y pYb

wyucbllOF MNB BKOF dfFHbMcT c¢cT ppYIO

(1) Audiograms are considered normal as long as hearing thresholds are 20 dB or less for all
frequencies tested.

FNHcT abT c blOF 26{F e hHOMHIBED BPELI0 FEADYK MBI TRRVEED > ulpt JHTF It

(2) The following table shows the maximum acceptable audiometric hearing levels for Army aviation:
OFpTAKF wBGCbhBK JcYWF pxK wHihmI34UB HOF

Frequency (Hz) 500 | 1000 | 2000 | 3000 | 4000 | 6000
Chpkbpp
Classes 1/1a
YL @ PF 25 25 25 35 45 45
Classes 2/3/4
43,2 PfF xH25 25 25 35 55 65

(3) Only physicians and audiologists can diagnose noise induced hearing loss.
G6TTYIOF NgMIOEHhp KIODFMT (MM | T
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x Noise in the Aircrafs:
dFp CF AKOF cCc T

1 Looking at Arrad aircraft as both fixed and rotary wing, certain generalizations can be made:

dfr B MmANB IOF (i M KF n YyRSr EKeMOnyhybcBip BWwOFp b H1 T

(1) Overall noise levels generally are equal to or exceed 100 dB. This exceeds the average 85 dB
damage risicriteria.

85 6T*tTYAI ums Hba lOF.b BB B@AFK ComrrCrhh bv FWppl MGFH b(IMev K Wo
NB BOF pp¥Y?3 dANbHB IOF

(2) The frequency that generates the most intense level is 300 Hz. Low frequency noise will produce a
high frequency hearing loss. Providing adequate hearing protection for lower frequencies is very
difficult due to the WayJowefrequencies are transmitted (vibrations).

9FpbpbA0 NBH AFpUT &k ROOW BEZHFY e sYEO(2) b b p b OF
.GELFODA AK BHboH FpHM au et U Hs avils vy R ot TVBREH FLivafe 5w T tOF /1 tOF

(3) Exposures to these levels without hearing protection will lead to definite permanent noise induced
hearing loss.
6TTYWOF oK 6bfFxX CBCFPpIOF N HBWOF aAFpUYYH @PBbYB 33mMpDp

1 Noise in Armad fixed wing aircraftoriginates from power plants, propellers, and transmissions. The
Cargo AircrafG-130hasanoise level of 95 dB.

6T tY Whybp o MEHEb-HOR o FAG®F  SirF it ciBRy Tagh B 9 Fp CF A 1OF
b2MH™MIA30 bec OF Wp CF A

1 Noise in Armyotary wing aircraftoriginates from power plants, rotor systems, and transmissions
Thehelicopterssuch adHuey II(UH1HI) haveanoise level ofl02dB.

6Tty Wby b pac MO BpsM_br K] o € 8AMQE X By B puqous QBT Ia®i>x 14 Fip € F A HOF
b 2TIOR2T ik p MTUWIPKAFF A bXB wTcmMp B IO

x Noise Protection:
6TTYKOFx 0B W

a. A number of methods of protecting human hearing and/ontrolling noise are available:
ABYbbh .@pAYOOF niMHK Wp AT HEE IOMBJp BYm lpx Uy ® p

(1) Design to eliminate the noise This is the ideal way of controlling noise.
G6TTYIKF ndAK UWpATHAOYWEBRLBE WHDI pAIORIyxk 18 MY

(2) Isolate the noise sourcelncreasing the distance between the noise source and the exposed person
can accomplish this.
WO KpNBIOF J>31 IOFM 6T TYIOF ppts Th Y BF w@bfbE OB C
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(3) Enclose the noise sourc&his can be accomplished by using sound and energy absorbent material
to increasethe amount of insulatiorlike in the cockpit and cabin area
aFpa3bbBF bXs bCNIOF WphplU WpFrT.GHTYIHFA WP MEN W HIBF bl
WpFTUYOF WpeUmM WpCFAKF Wp N

(4) Personal protective devicesThese are the most practical methods available for noise protection. A
number of devices are available to attenuate (reduce) the noise at avidudil's ears.

PTY>blO abs bbb TWEYTAFH B BWAYTTFYs cUFoh®E Hikd THOIH BU@FF BPcp KAROF|
Ja31 IOF g MY n BF) ABHHF m IOF ¢

(a) Personal protective measures have certain distinct characteristics:
Wppcem wxt/ie JCF MY WAbBbH

1) Attenuation is the amount of noise protection provided byspecfic protective device. The
attenuation of any given noise protective device is the number of dB it reduces from the total
energy reaching the eardrum.

puy PTY>3 blOkxnMAKOEp fyHROECc WMKwAT BM TFYK phTHAFHL ncAKIORY pd
AMUFE wWAZAK0 wAbFwmIKOF wlUrF AKOF MwetTBe aB FndAdUbwm

2) Speech intellgibility is the degree tht the speech conversations and acoustic signals are
understood when using the specific protective device
WXTNBIKF wtfFpBCKF wAT BM a F{pn b HuftofdkOEE21uy MY Mibb HOF

3) Maximum attenuation Maximum attenuation foany device is approximately 50 dB.
.b 3 T50FIpPC K wee Wimpy, oMBHEP MHRPHlo m Y KOF PR3 ¥ 3 b OF

(b) Types of personal protective measures
wt b3 1 OF wtlr)B Cc IOF b CF

1) Ear plugsFoam, single flange, and triple fizat these devices are inserted into the external ear
canal. They are inexpensive, easy to carry, and effective when fitted prodémy. provide
attenuation from18-45 dBacross the frequency bandhey should be worn anytime you are
exposed to noise leve in excess of 85 dB. They are very effective when worn in conjunction
with the SPH4, SPHIB, HGLE6, and IHADSS flight helmets. 5
AMUuF WF xL b>F.8F TifOF & W ENIOH \o K6 huby T L cARDIPH. ESIFREIAOM «
nioF 1& 3B HPP Yo b mMwAb bFHd FBPp B npiYmbh ab F MF TR IOFM L
b2m8HTme nAKY 617ty df T Mb b n IO FibthTp bib@BA4m0lF ta k1T
LAPARMYD VB FHE/HYPK B Ul antingMFH FBH
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2) Ear muffs These devices are worn covering the ear. They prot#él dBprotection, acr@s
the frequency band, are comfortable. Do not forget ground personnel or your passengers. They
are subject to hearing loss just as well as crewmembers.
cblT4BX0p pFpYe 3 wT ralMM FyTWTOUFD Ko Mka RDHRTEIMOHE M HKDP T a b BF
AB pbYbm WbpCFA c¢cT AaTpTF BB A Threb gul@Fb bwk dkFdLpR
Wp CFAKF alUFA wt4Y’d bfFc antOFc o617 TYIF n lOl

3) Headsets These devices are worn covering the ears, but also provide radio communication.

They are ommonly worn in VIP type aircraft. Noise attenuation can be degraded due to rough

handling, abuse, improper fits, and deteriorated ear seals. Headsets lack tie attenuation

provided by a helmet. g

Wp M b3 - WC npvieiebrAsHOgpA abyy iig.n My F - ¢ ATNTbE WELDR (G BK m 815
YmMm apK mMF ¢ BHOF bf B /1bhhyd&En sy hxT IDMY HhmOF o Bbd »
AbuF WML PT1 Y>3 b m@AXFE Wp pWHEQKRT MEABEB 7Y MHEH nu) HKOEF T
AFpTAIKF WMmM> c¢T Wp

Fnln
aFp
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4) Protective helmets
© Wi PR o ™M MAOF

a) For aviators and crewmembers, this is the best means of personal protection. They provide
both noise and crash attenuation. The SHEB, HGLbE6, and IHADSS provide greater
protection in the higher frequencies. However, it is low frequency noise in the aviation
environment that is the cause for concern.
ne MwmBWMOFA8 c¢cT aFpAWUFM 6THAFVROFAKME PFYJT MY wWwf p 6k
MK wAT AYIOFRa BUE BQF PIHOBF UVFEND b epiADEF HBFeUB6 ,8PBIBY UmMKB C P
M BIOF gFpUYIO UIBIOF mMkm agFprT

b) The helmet is an excellent hearing praiea device. It will provide optimal protection only
if certain guidelines are followed: 5
wT KOF bIOF 94fF BT AJ1HKOF WF 2heFHHBK Kw TAFUBTC HO(GHYUHGFE W

- It must fit properly.
EYPIOF EFTYO-wWBCHB AMbl
- It must be worn correctly.
wecrtcHh WpmH3 FACFEPbpY
- The ear cup seals must be soft, unwrinkled, and tear free.
wiomMn B3 bFCbhbm WpAte 1 OM wBKF X

¢) The table below shows aircraft and helmatsenuation levels without wearing earplugs:
AMUF dFpFEp B aFpabhY gmiged Mmad Al

Aircraft Hearing Protector Effective Exposure Level (dB

Wp €F AIOF MB BIOF w1 U (b 37 gThf B C FOF 0
UH1H HGU56 81.3
pmt nlOF Wp CF A SHH-4B 81.0
SPH4 85.9
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d) The polymeric foam (EAR) hand formed earplug in combination with theABRRd HGLB6
helmets will provide additional protectiofrom all aircraft noise.The table b&ow shows
exposure levels when wearing both SRHelmet with three types of earplugs:
bMBFORF AIOF UFMxY Wtet ¢cT 6T7TtTYIOF a8 whTrYY u
AMuF d9Fp Fp BPH4 g1 muxX VOB OFF By BBV = Fp bp Y P

Protector J UH-1H
WTF UMIOF w4dTp pmMT nOF

SPH4 with triple flange plug | 70.7 dB

SPH4 with single flange plug} 71.9 dB

SPH4 with foam plug 68.8 dB

e) Communications Ear Plugs (CHP)a device used to improve hearing protection and speech
reception communication. It includes a miniature transdr that reproduces speech signals from
the internal communication system (ICS). The foam tip acts as a hearing protector. A miniature
wire from the CEP connects to the communications system through the mating connector
mounted on the rear of the helmet.
bmce aBYlTB GpOFIOHbFMRULF bF 24bBYMF Wb HIOF( Mo F B W
be/lbh wilypxXy BuUdr welYH KA A>3 FpHOF d9bfF bbby F upsTM]HkB 4B

cT WpmtmB AF2bpoY wWAUStH b HipMUBF (Hh fpoHsHWHEHTHH) KM@ @ 1
WMm>3 IOF Wp >3 YB




X Non-Occupational Noise EXpOSure@includes the exposure to noise in the

following situations:

wT lOF bIOF duf c BB | o mbeB IVKF PDor Alpiprs  p T 1

General aviationflying wB fF K WpwmHb?2 aFpT1 AR
Weapons firing P FKRQFP B AOF WT

Contemporary music Wp b 1B KOF n 4T HmB IOF
Hobbies & recreation aFstbbhvFM d9fF T1TFMAIOF
Household chores wTt OCExB KOF bfFBKBF

Effects of Vibration in Army Aviation
PP bRhNIETCREDE APFAFEp T

x Vibration Terminology:
CFChkud 9FfcC

a. Vibration is the motion of an object relative to a reference positi(usually the object at rest)
involving a series of oscillations resulting in the displacement and acceleration of the object.

Wc YE B K B M BYMFHAGEEDV DUERFE BT IR b 11 % 18 I BOF i@ PC Yk uy F
a hM®F Hhwm

b. Frequencyis the number of oscillations of any object in a given time measured in cycles per second
(cps). The international standard unit of frequency is the hertz (Hz). (1 cps equal 1 Hz).

c k Wt B OF J1 Kb c [ pvgQy FORY T Bk X LIOF W e cRvLBnE @ Tah 1OF F Vi B 1D [p fb KOF
(T XFXWOF ¢cT) e Wp »

c. Amplitudeis the maximum displacement of an-object from its position at rest.
.0MbBIOF WHKF ¢ a8 niFXKA BBWIIEHHKIF « BT |

d. Durationis the amount of time exposed to vibration. )
CFCbhbkuyulO Kp /YpaFtORUp b T

}-@— one cycle —p{

/\
VARVA

amplitude

PRESSURE
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e. Natural body resonanceés the mechanical amplification of vibration by the body occurring at specific

frequencies. .
WXT/NB YFpPEPOh pBHEOEDLH LB @ baxki bl BdOMT QA IO by

f. Dampingis the loss of mechanical energy in a vibrating system. This causes the vibration to slow
down.. 2 Re Qa O2 y y(8uddleh téh8onsliahdi ligaimBntepmps vibrations and act like a
shock absorber.
WAIF p OEFLHhK OF wKpibY P 1QFRGH kNukBF  aprpskr ¢ Td MuBRE s K 1B T3 BYHO!
YdFBp HAK PY> B HyhDilmaFBKELF b

x Sources of Vibration:
CF Chx pxbB

a. Vibrations are produced wiin the aircraft and the environment in which the aircraft operates.
WpCFAKF nWtT be/lb p MIORY AT c B IO

(1) Vibrations within the aircraft originate primarily from the engines, the main rotor, and the tail
rotor system. The fadwing table shows the estimated frequencies for an-URklicopter:

4F p p p bOF .ugt BT M IQBOF EyaGilip RHOEhphAGDE IOM F bpc B  A(B) e bxT |
c pmMTnilOF WpGCFA ¢cT WphHKmbe

COMPONENT FREQUENCY
~ CtT OF bpbp b fOF
Engine 110 Hz
Main Rotor wTt hfF §411Hz
Tail Rotor 7 30-60 Hz

(2) Increased airspeed, internal and external loading of the aircraft can also cause vibrations.

A F o1 /ACHBRC b KFeaFR YV beTT - dUp 6 BAKRROFC ¢ A IOF(RF KRG B

(3) Environmental factors such as turbulence may also intensify vibrations.

£ TYC Ry LR inB pChFReT WX FDHELYE WTBRbem e 3)

b. The amplitude of thevibration differs in each mode of flight. The highest level of vibration occurs
during the transition from flighto a hover and hover to flight.

b FuRupibeBb tbc T CF Cbk P pm AKAFF cpw@('ﬁfsl-@lﬂ:l—'-@bjﬂlp@mﬂb wT Ny
Whp c LAFOAK Y2 IOM T HOF mc § B RSP X HQiFs 1Y w

b

A
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x Effects of Vibration on Human Performanckiring Flight:
- AFpTAIKF bblda ppl 2F  F

axAONIGA2Y FTFTFSOGa GKS | ANONBg mgMget.SNDa oAf Ade 0
AFPpTAKF _ FXXY wWATDHBIKF afrpnBYF _ FpY

b.al ydzr f O22NRAYFI(GA2Y | YR -®RzyRildlBducediosRlatrénk dccurwnenR S 3 NJ-
the aircrew member over controls during turbulence andfi@nsition from a hover to flight.

amMUt FBpxK bHHcEbBE T APD HBSBHChE MDPW it MBIP IO b H I IOF
Whpc lOF NY ¥ F DROFOF m W Vs R o A WipE WD CNAIOF n 9K Wp AT B4

c. Vision could be affected due to vibration in the aircraft; visual instruments may be difficult to read.
Helmet mount or night vision devices may vibrate &2Hz.
MF AF@RFRA@HEUL MMpMTM pXK FNnbCHpHEF AIDBRIOE ToEFEB Y Fp US
Chp2d p XK CFCbhbKUuF3?d YpbIAT |

d. Speech can be distorted during oscillations ef24Hz. above 12 Hz, speech becomes increasingly
difficult to interpret.

AB QT BhBOFN ARY ChRGHERMED FpBbU NP MivE MV pOFOF ¢ ¢
O TREHRr WHID

x Short Term Effects of Vibration:

CCFChk WO TIHHIl HFp T

F 1. Fatigue _FTKuUuF
F 2. Respiratory effects c hbYXbF CrnantlF nAK d9FpTX'Yh
F 3. Circulatory effects wrt mB pOF WpMpIKF nAK d9FpTX’'Yh
F 4. Motion sickness wbpclOF pFmp Kps
F 5. Disorientation WFEFppwvF AaFPpUT
F 6. Pain a lopF

1. Fatigue:

. FLKUF
@+AO0N}FGA2Y Ol dzaSa GKS 02ReéQa deé(')t§ ANRdzLJA (G2
abhtTOF Y YICFEHU B FU D BT

(b) Pressure receptors located in tendons and muscles cantistaneasure angular position of the
muscles so as to maintain posture and balance.

wt hc YFCFNTY bf Bor¥d) bR My YAIMORE IQF uitc IOF 9 F B
LCFMbIOFM aBhtOF wtNYm
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(c) These receptors respond tobration causving contraction or tightening of the muscle
Ao Y pHOIMAWR @HE WK B KHhc OF (§F B A b HB K

2. Respiratory effects:
:Cc BY X b OF 4 p2rtXtOFH KOFA

(@) Hyperventilation is caused when the diaphragm is vibrated aegsnant frequency of -8 Hz.
Ch@dlkp 18D CICFEIOE XK FYDFFORC
)¢ KS NBadzZ § 2F GAONI GAy3 FTNBIljdzSyOASa Ay GKS RALI
Ak AHE EYWH PmMBH CtFclOFMHF Tt clOF c

3. Circulatory effects:Increase in pulse rate and blood pressure is other symptoms of exposure to
vibration.
CFChKkuF niOF Kp/ThOF KFpKYwytmtms mHPAOFWENIYF K

4. Motion sickness:Vibration with a frequency of leshan 1 Hz can produce nausea in susceptible
people.

EFXIOF KN?2 pxK alFa&N©EY Y pybpickadk®E Gk u Ebh

5. Disorientation: Vibration affects the semicircular canals and the Otolith organs, which in turn
respond to the chages in angular and linear motions.

wT A3 IOF wbpcOF b T b s Fako IOFOM ¥ BEK Yavm iy p CHIHPROP MLt F IR
WTMFCIKF wbpc KC

6. Pain: usually results from prexisting injuries received before flying,cbuas stress fractureback
painand other traumas. Vibration aggravates those conditions.
wtT U293 mp ph DIOF o K b &g Hp MAOF p v DL IOk HBOE ¢ T W @D Wms IOF |
AF 9F U F v Mk WIOHE 2F bHF a8 P
x Long Term Effects of Vibration:

CFChk4ylO pBuF ws

1. wl &y | dzR Q &Whife Xidg&s) acBrs to the hands after prolonged exposure to vibration from
power tools, jackhammers, or other such equipment that vibrates at high frequerigi@sma occurs
in the arterioles and nerve endings in the extremities and limits the blood flow to that portion of the
extremity. 5 5
WU SR p n BIOF dFEMpuF aK 6 bf x(OF YGREBwME pHsKBwA W

WF bbby Fr gk HeFB b FOF w1 KwmytBr k& T4 Ripfc hb 3y 3G FHEIFKOLF F2 pln2bRBf  «
PFpAUF NnKOF bHhFMIKF P&EpW®WBFAoF TpT

2. Backache/back paitin aircrew member may result at an earlier age than normal.

.c N1 AKDBKOFY b 3B F @B A HOPH 8K FEIF YNghaxKY S b ¢

(@) The lumbar spine is subjected to higher pressure while sitting.

E M AT HOFEN KD /1y AR DR 1OF

(b) Vibration can cause premature degeneration of bone strucure

) MOFBbp B pmBFBCh BB E bEUr
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3. Kidney and lung damage
WT AWOPMIF pp Y
(a) Signs of overexposure to vibration may be blood in the urine (kidney).
(wnApOppuyuF ¢T aplOF 6mMp>3 AWbb pL C

(b) Lung damage may result after prolonged exposure to vibration.
CFChkUyuF nIOF wATMA WHHYO Kpnbh

x Reduction of Vibration:
CFChkukF o8B

1. Maintain good posire during flight. Sitting straight in the seat will enhance blood flow throughout
the body.

aPTIOF bb3 aplOF aFpTt.0P K FFedBEmOn Hl) YHsHok su JUJpr mcHsZO!

2. Restraint systems provide protection against high magt@t vibration experienced in extreme
turbulence.
WTMYIKOF wytmMtTHOF dfF 93FpAYUF ¢ T 2p%th? XHEPF alfp/r

3. Maintain your equipment. Proper aircraft maintenance such as blade tracking can reduce
unnecessary vibran exposure.
YAdFCFCbhbkuylO KpNbhlOF pgB bAYT aF .YoFtps/ire KFm BipsBKIOFW [T

4. Limit your exposure time. Make short flights with frequent breaks, rather than one long flight, if
mission permits.

o8 Pb waHA BFAPABBIRNAMYE bbbl nAKwm .KUp A BIQF Wde ¥ 1On B F b
WM

5. Maintain excellent physical condition. Fat multiplies vibration, while muscle dampens vibration.
CFChk U F JbeChH Chu M/FIOP Kbyt 12 Tp@FbJa mycr X6p I OF Wk

6. Maintain sufficient hydration. Drink plenty of fluid§ @Sy A F @& 2 dz RRefiytrdationT SSt (i
coupled with vibration can cause fatigue twice as fast and it will take double the time needed for
recovay.

PFrEAWKOF 3 pl bFBIOAXEBF WY WRHGE bF A BH®I amittt0F c T F

. FY!l A0 aCblOF dUMIOF PKfFYT PMBM wTpfrThKyF

—+=4+=4+=4+=4+=4+=4+=4+=4+=4=4+=4+=4=+
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Review Questions: whtFpBOF wA:

1. What is the definition of sound?
AMHBIOF BRTp/lbh M

2.What is the definition of noise?
6TTYIOF..PTp/lh ™

3. What are the three measurable characteristics of noise? 5
EFTUAK wAIF YUIOF.36T T YA

4.What are the shorterm and longterm effects of noise?
6TTYSA pBuF wWATMA WFRFpTX'Ybht

5. Whatare themethodsfor noiseprotection? 5
6T TNROFF PPWOF. R Kk F B

6. What is the definition of vibration?
CFChkuyubB PTpl/lb

7. What is the definition of frequency?
. bbpblOR7 PTpNb

8. What are theshortand long term effects of vibration?
CFChkutldO puF wATMA @BFpTXYbl

9. Whatare themethodsto protect from vibratior?
CFaRhK UEPE IOF®& K F B
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Altitude Physiology
WT MTF HRF YD BakbA BT

Man is not physiologically equipped for exposure to high altitudeés.cope, man must rely on
preventive measures and, in some cases;difpport equipmentAlthoughmost IAFaviation primarily
involves rotarywing aircraft flying at relatively low altitude aircrews may still encountealtitude
associated problemsThese may cause hypoxiayperventilation, and trapped gas disorders. By
understanding the characteristics of the atmosphere, aircrews are better prepared ther
physiological chares that occur with altitude change#\s altitude increases, barometric pressure
decreases; the ascent and descent themselves can also affect the body. In addition, aircrews need to
understand the functions of the human circulatory and respiratory systems
WTFBCIF 4Fp /A M wTtF LmMmIOF . u@BUponFARIRK oftstets gQufbeEy F 4 YT |
cBIOF oompBHKOFIOF wbpcbe CdFpGCF AIOF nAK peb/l1.aRp LA IR OET
n8Ybb bHFKBYbBIDF 2u MR 3bpos bbf | B FAIRFMIKIHAIG b bsbc
b FgM1tYIOFs YAF U3 A J.&pibe B IOR T C B K@ pHBfp AYOTVh b ™Y M B F FbH |
KY3xT pmtOF YAOYPFKEEHpBHDBcT pTMNhIOF ¢T 3pch cbhiOF w
cT AafF BPxyuF PCfFAM wTFpMke boH parfwEOE TopFAKTF YB XoYBT  UMoAYA har'b AT ©
EYXhIOFM aFpwmpK

x Physical Divisions of the Atmosphere:
MTHHOE A0 wtxCF 1T C1

() Definitiort a mixture of gases thaturrounds the earth's surface whicbrsists of a mixture of water

vapor and gases that extends from the surface to apjpnaxely 1,200 miles. Held in place by gravity, it

exhibits few physical characteristics that can be readily observed. Additionally, it shields earth's

inhabitants from ultraviolet radiation.

ocADH g8 phBT pMIOFM YFCFMNOFM _  FBIKF pfF373:aBT ATHIOF a8

FN? wHhF3 WICFTETT dYrpYH WAbBbM FtEmIRI fraYxspbs nclkdF nK
WTTHhYXIQOF dMT wll uFmM wttpfFp3OF Y9FpT1T XY

(2) Layers of the atmosphere
Mt HOR2) dfF U3 A

(a) Troposphere
p T Y TuyHEI#p b OF

KpuF oAD agB UpUYIF D W

1.1t lies closest to the ear® surface.

2. Extends to an altitude of about 30,000 feet at the paad 60,000 feet at the equator. The
difference in altitude is due to the rising heated air at the equator.

cT o.p ¥ PORbHYFE6G0000 HFWY puRIRID AN FpW1 80000 UF Y ba2¥ ntOF pbebh
CCFMbPBUF A3IF ¢cT _ FMnlOF WpFpc

73

——
| —



(b) Tropopause

CMIOIMIAMPp bIOF w4y I A
1. Boundary between troposphere and stratosphere.

PTYDBMbFpbBHBIOFM pT.Y¥ BMIMpPp b OF ¢

2. It has a stable temperature and varies in width.
KpNWOF ¢T PA9b>b Fanxbiom2 WpUbhbHs Wp

3. Gradually increases in altitude from the Polar Regions to the equator.

.C BFaiFAS ten tRMAMELYRIENS PRI EYFBSbl/RtipLIFC TR pEbidRch. 3

(c) Stratosphere
PpTY DHBMbBpP bHF wl 3

1. Extends upward from the tropopause to about 50 miles from the earth's surface.
KpuF QAB BEpFHTBFB NIF CM2M?ImMp hHIOF wy

2. Characterized by a constarb3°C) tempertaure, an absence of water vapor, turbulence, no
clouds, and jet streams.

F 1T TwihCrAmbn KBF F % fOBF @A BUBFCE M6 ayf DX YWp Fpc.2wtph D w4,
Wpthpl KEMHEHBPF Tbh

3. Ozone layer at the top.
WYHIAKOF mMk w3 ¢cT gmCwmuy

(d) lonosphere
PTYDHBM¥PMTUF wWHIA

1. Extends from the stratosphere to about 600 miles above the earth's surface.
KpuF oATOPwMMFMTBNIOF pT1.¥ hmMbhF p b HIOF

2. Forms a shield around the earth and protects individuals from ultraviolet radiation.
WT Pt HhYXJIOF  dmT whl uF a8 pl 2KF cBchm Kp

3. Temperature increases to 1500 C.
WT CT1 A1B0B nuwWd®Fp pb bbb .3Wp Fp c IOF wt

(e) Exosphere
PTYDHMBbUF wWUSA

1. Extends from the ionosphere to about 1,200 miles above the earth's surface.
KpuF ©oAT200MTIOFBWMIce n IOF  p T1Y PMXMT UL F |

2. Hypothetically true space.
Wt p AXKOF wtcfp XxOF a8 c4T1 UYc OF




X Physiological zones of the atmosphere:
Mt FOF 9fF U3 AHK wT-

Man cannot physiologically adapt to all the physical changes oféeatyre and pressure that occur
within the various regions.For this reason, the atmosphere is further divided into three
physiological divisions. The primary basis for these physiological zones is the pressure changes that

take place in the human body. . oo 5

F . Dy sMr HEH B, ¢ TS e he HRATY e g op ¢ T ip Vet VB sl AYFTT S AAST b AFakF
chOF ANYWF c¢T 9F p71 blORYTctkA TaJT TasfF TYLIOF  udXAor B« BrikBEI- viF Mrsl
AF bxyF abht ndK

(1) Efficient zone
wt TF BIHOF w4 A X

.a oo NF YbhpY ntOF pEIAIIOF pAD
(b) Most individuals are physiologically adapted to this zone.
.WYIVRENY N et A aitts avwils pl FREDY(M)

(c) Oxygen levels within this zone are sufficient for a normal, healthy person without the aid of

protective equipment.
EYXbAK 49FpNB nlF wtfFpclOF agmp?D cNTI3MHOF J>31 Al0

(d) Barometric pressure drops from 760mm/hg to 523mm/hg in this zone.
WYAXBIOF B29kn HOFT 7822806 &S T (Dp mT FOF ATl

(e) Rotary wing aircraft flightake place in this layer. 5
WYHSAIKF MMk pmpc agB¥W) gombrt Wt

(a) Extends from sea level to 10,000 feet.

(2) Deficient zone
JUXIOR) wYAXB

(a) Extends from 10,000 feet to 50,000 feet.
.a [bQ00o0 n HOFO0O0A [l (Yp bB b

(b) Noticeable physiological problems, such as hypoxic hypoxia and evolved gas disocdars,
unless supplemental oxygen is used.

n.piw bec B IOF  C F(AIPOBRF d¢ BF,@#‘S’TW‘MM@#HW)KbVKMK cT Myt t ABY IOF
CTFYuF agtthHbmMmuF aFpabhyY

(c) Barometric pressure drops from&8m/hg at 10,000 feet to 87mm/hg at 50,000 feet.
.a B0 NF Y bp Y 87 x KOFOWD® PR Y P ey 528 waks dKYQ Gk Ta(Gpev T FOF ATl

(3) Space egivalent zone:
L F YUWCHTHR SoA(S0F IOF
(a) Extends upward from 50,000 feet.
aPpeoo NF YbpY o€ ndKuyF n
(b) Without an artificial atmospheric environment, this zone is lethal to humans and death will occur

rapidly.
whrtphH WpmMH3 Spch dfF TMIOFM pl 24K wbhTt®B AMbb W
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x Composition of theAtmosphere
Mt HOF dfF UZAK wr

(1) Nitrogen (N2): 78% It is themost plentiful gas in the atmospheralitrogen is aressential building
block of life, but not readily used by the body. Nitrogen saturates body celldissuks, which may
cause evolved gas disorders.
abTt ,WF TGO HF BY . FGutn KFK  calT tUppThvko KBRX(NMA)F RO TChF M HDPK KOFK GG F
CFMIOF 4F 3FpAY'Y2 U2PBbT bplU fFipl aBbOBp MY m HiytOhx
abhtOF ¢cT pwmhc

(2) Oxygen (02):21% It is the second most plentiful gas. The human body uses O2 to convert body
fuels into energy.
Jboidbbhy T T HbmyF . GO KaFp scH B TW pAT MWL, @ 2)ac B To18 H WRKE X KGEFF @&
WTYTUF dF T HOF NY IOl

(3) Other gases:1% Carbon dioxide (COZ)03%)-contained in the other 1% of gases and is essential
to controlling respiration.
nAK WpAT HAK ¢ HBF He0.63 (002m ko 2% K CortOTF OB 1T vilidbyw 3 Jopde (B) { i@ F KT FOF
EY xb lOF

x Atmospheric Pressure: 5
pmMmtOF ATMY

1. Atmospheric (barometric) pressurdDefiniton¢ti KS Y SIF adz2NBYSy i 2 F LINB A& adzNB
surface from the gses and water in the atmosphere.
MTIF ¢T WpmtwmeBIOF _ FBIFM 9F Cr-PIOFJ1 b @E IOFB AK Y OF

2. It is an observable characteristic that can be expressed in PSI, mm/Hg, inches of Hg, or in feet as
indicated by an gimeter.
M®SCC,"EPHKYVN DA B IOF € hakFyFc T fpKFFT, A4 bBT cbhIOF wT CF T
WpGCFAIOF ¢cT WFYbpuF EfFTUsB

3. The percentage of Nitrogen (78%), Oxygen (21%), and Other gagem (tt# atmosphere remains
constant but pressure decreases with altitude. This decrease in pressure is responsible for most
physiological problems in flight.

mMk ANY o bkl wh®F KF nYEREH MOFORGIBNEM T Mmp b xIOF .3 F Cf MO
AFpTAKF ¢cT 23pch chOF wttADBYROFHh bdHF | BFOE pMADY

4. Standard sea level atmospheric pressure is 760mm/Hg. At 18,000 feet this atmospheric pressure is
reduced to 380mm/Hg or onbalf the pressure found at sea level. The chart shows other significant
altitudes and atmospheric pressure reductions.
P73 @B bUT p mTIEIO Nﬂ?l@@‘ﬂ‘ﬂzmmmw’v\(@'c JIPEL, 0 ADH dAmbHB p>
MFYbpuF WpFTCE bxK pwmgradCFlORA NYAGE oov HHdex o K3 Th M thaF st
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ALTITUDE PRESSURE

MFYbpukF ANY IOF
FEET mm/Hg ATMOSPHERES
aFpLUUF ? ®PPICC ads ANYIOF w2hx
Sea level 760 1
18,000 380 Y
34,000 190 Yy
48,000 95 1/8
63,000 47 1/16

x Dalton's Law of Partial Pressure: 5
cCTCTHOF ANYIKF 3 JF

(1) Definition-the pressure exerted by a mixture of gases is equal to the sum of the partial pres$ures
each gas in the mixture.

ATA>OF WM ¢cT CFO bbbl wrCTCTIOF AmMNOY IOFT MO n K

(2) Significance
OMXF U@F F Mk u

(a) The total atmospheric pressure exerted on the body decreaskaltitude.
MNFYbpuF pTCT FBAD bUT a@®rOF ndAK

(b) The partial pressure of oxygen decreases with increased altitude. 5
MNFYbpuF WpFTCE MB bMT ATT HbmMm

(c) The amount of O a given volume of air decreases with aIEitude.
MNFYbpuF WpFTCEC MB bUb _  FMNnK@F aB 4TI
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x Circulatory System:
aFpwmp IOF C

A. Functions of the circulatoryystem:
OFpMpPpIORY CFnt F

(1) Transport oxygen and nutrients (fuels) to cells throughout the body.
abtIOF _FcxY Wtet c¢T FTHKDIWF nlOF

(2) Transport metabolic waste products to organ removal sites.
aAhtOF 6pF3 FNncpA agK wiOmMYhHs QR a Hht IOF

(3) Assists in temperature regulation.
WpFpclOF wtp®@® atixb c

B. Components of the circulatory system:
AOFpMpPpIKFUCFnt d

(1) Arteries¢ ves®ls that transport oxygenated blood from the heart to the body.
aAaBDTIOF _fFcxY nlOF MWAYIOF pasamAPHABEALF 2

(2) Veins- vessels that transport deoxygenated blood from the body to the heart.
MAYIKF nlOF aBHTOF _  FecxYi WBp@PpYE prTl

(3) Capillaries
wtp 1l F wt KmuyF

(a) Connect arteries to veins.
Wphpomur3 ATTFpl IOF AJp

(b) Contact most tissues of the body transfeqir©2, nutrients CO2, and waste products
between the cells and blood.
CyOd ¢ F MMNaAFt PEHEMWBROFCF O bfF UbhXY FnlOblda agB dHTtm abhtOF wt
aplOFM F T3 lOF awgdvm pTFYEHOFF  pUrF BB

(c)Walls of the capillaries are one cell thick.
WphecFmM wtd>s WeHI (@mbb wtp il KOF

(d) Gas diffusion takes place between the body tissues and the blood.
ApOFmM abHBtTOF wtrHxYPatT2 YFCF NKOF
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C. Components and functions of bloodThe average individual has 10 pints of blood which is
approximately 5% of total body weight.

.a Bt IOF %[ CMOFouec a p FOF BOb I T [ OV & Bhd (e FOF a P GGb BOBM 9 F
(1) Plasma:55% of whole blood

F B @bl 3 IOF
(a) Fluid part of the blood composed mainly of salt, water, and proteins.

F XThnwy@m¥W®RINF B aAgmMbbbmYaplF B b
(b) One of its important functions is to trangp&€O2 in the blood.

aplOF ¢cT gm?9pfF bBOF pT1THbMX) ¢c CF XX CF
(2) White blood cellfWBCs or leukocytes)
KT 2IF (2ap lOF F T bl
(a) Differ from red blood cells in that they contain no hemoglobin.
AT2OIMAOMBT AOF wl2Hw WAbsb %Y FAXYD _ F¢
(b) Main function is to fight infection or inflammation.
OMpP/NIOFM UFAbOUF w3pfFc@) Mk KT JIOF
(3) Platelets(Thrombocytes):
aplOFQ@4YrcTYH

(@) Small irregular shaped bodies produced by the bone marrow.
AO0NKFE WNWFax a8 pHOvwxb(YbDBl OF wse 4

(b) Aid in blood coagulation and maintaining the circulatory system.
Wt MBpHIKF WpmMpIKF ndAK (My4TF c B OF M

(4)Red blood cell§RBCs or erythrocytes).
Fpec 3 aplOF

(a) Have an iroontaining compound, hemoglobin, which is responsible for the O2 uptake of
these cells.

FpBCHF aplF FTb3 cTaon?dmbBMeE n P @ cBOFX ngRK HwhHTesr FOP

(b) Bright red color of arterial blood results from the combination of O2 with hemoglobin;
darker color of venous blood reflects hemoglobin that has no O2 attached to it.
AaMIO EBNT ppnp @OAOup AIDIOEHMHIOET h ®WBMWEF CPY® brchY 4
ATTHbMmuF CFMN?2 bHbhe p

(c) Produced in the bone marrow and the number RBCs that an individual has depends largely
ontheir environment. Such factors as the altitudes at which a person lives and whether a person smokes
will influence RBC reproduction.
MM TRIcETNIT pMIOF ATcBOF ndK pBblT J>3I1 OF@Gc T _ FpBC
aplOF FT1TbI3 pOMb ndK WppYWOF nAK pXmTt _cl IOF FMkwmM /[
FpBc OF




X Respiratory System: )
EYXbXOF CF

A. Respiration: Definition ¢ it is the process by which a living organism exchanges gases with its
environment.

MATCcBM cCclOF aCF BOF a7 7321 4dFCy TEIMBFHBAFF 2 b

EYXbHKF PCFAwMm

B. Functions:

(1) Provide oxygen to the cells of the huntzouy.
abhTOF FTb3 N A7t HbMmu

(2) Remove carbon dioxide from the cells of the human body.
abtTOF fFTb> B AM@pPF BIOF pr

(3) Assists in maintaining body temperature.
abhtOF WpFpc wtrgd ndAK wAT

(4) Assists in maintaining body atidse balance.
aPbtIOF cY¥BpplOFUWEFMbHIOE nAK waAT

C. Types of respiration (external and internal):
(c A3 FpOF EY xbh BV hF p ¥ DK

(1) External respiration¢ lungs are ventilated during inhalation and exhalation, and gases are
transferred through the lungs into the blood stream.
nOF 4T hGCplOF beemT QBF M FACrF Al KBBF  bbpys K2 b by gMORBDF 6 @Y 3k HI 3
AplOF opts

(a) Phases of external respirationthe respiratory cycle is an involuntary process that continues
unless a conscious effort is made to control it. There are two phases of external respiration:
WF2bXxuF pTX¥Yb?2 FATAK Wp AT BIOF athgfr :alF @BY ek HF cOF
ctpF 3 OF EY¥Xhamh aia kv Kovg®

1. Active phasec the movement of air-into the lung$nhalation) is known as the active phase.
During inhdation the chest wall expands and the diaphragm moves downward creating an area of lower
pressure inside the lungs. With a higher pressure outside the lungs the law of gaseous diffusion takes
place and the lungs fill with air.
®Tnl IOF wSAcps (BB PFEVMECTY KPR HOOFF pp Fpt@FA | xRQEN KOFA cuplBp@F W
0B bix ArE YU RN i@ Bm.a T b CptOF b3 Fp bLUY AMNY @4A> _NIOF pp Y
ATbhbCp KR AKY)FABWIOF O6pF >

2. Passive phase& the movement of air from the lungsexhalation) is known as the passive
phase. During exhalation the diaphragm relaxes and the chest walls contract increasing pressure inside
the lungs. Once the glottis is opened, the pressure causesith® rush out, releasing CO2 into the
atmosphere.
pTTCIOF wAcps Kepm) @O C HOOF e F £ IOF N WHEFIHOF M. KR T YBH ¢ W g
ANYIOF pTX¥'Yb?2 ©Op BLTHOROFN QT HHOTOE®RY worFAphs KBFMCYatOFT WpF T € n K
abhtOF 6pfF> nHOF gomM3pFfF BOF p1THBbMY cCF
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(b) Components of the external respiratory system .
ctpfF>KOF EXYMWMbIF Crnt d

1. Oralnasal passage
wruwym™wpeFY IOF ppfF t B HOF

a. Includes the mouth and nasalvities.
Wt YXuykF PTMEY HbIOFM ayIOF

b. Nasal cavity contains many fine, ciliated hair cells which filter particles from the air upon
inhalation. Therefore, air that enters through the nasal cavity is cleaner than air that enteyagh the
mouth.
pxK _ FmntOoF c¢T WpmtwmeIlOF Wp T MNHIOF af Bty F Myt ¥Ybb nAK
AYWWF bb> agB b>3pT pMWOF _ FMnlOF agB PAOXYEYXKMWEF wT

2. Pharynx
a M2 43 I0F

a. Back of the throat and is connected to analsal cavity and the trachea.
.WT CF ™M OF -cupYHOROFP iMAFH IBFYMAUTFp T M WP T

b. Humidifies and warms the air entering the regpary system.
ATHhCpOF urptTby¥Y3 npmpe pxK _ F

3. Trachea(Windpipe)
wt CF M2 IOF w3 HY OF

a. Tube through which air moves down into the bronchi.

PR D o WriEper p NEMVFCK Y

b. From here, air continues to. move down through the bronchi and increasingly smaller
passages, or ducts, until it reaches the alveoli.

bHbT 4YN by Fn HH it Fyfesb pALBY ¢ HEH F3HRWebLD - a8 bYRuFvexd Lpc HSpeFT vt Ypk 4B .1
WT CFMAKOF 49blHT Mc KOF

(2) Internal respiration- gases are transported to and from body tissues by the blood.
aplOF ®1pA aK abBht O AgtFihHAF nEOBw KQFB

(a) Alveaol
Wt CEFEMAEF 9 bbbt mc Ol

1. Small sacs surrounded by a network of capillaries.
Wt p Nl OF wrtmBpF wrKmMuF AB wb3l 3 w/

2. There are approximately 300 million alveoli in a pair of human lungs.
AF BPxuyF pxK 471380 0 IOF Mmc TR2IUYR kbT it m o v
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3. Actual site of oxygen and carbon dioxide exchange between the respiratory and circulatory
systems.
CFntm EYXbIOF Cfrnt AT AMIpF bIOF pTHbMY.3cCFXxXm AaT1
.8 F p wmp IOF
(b) Law of Gaseous Diffusiorthis law states that a gas moves from an area of high pressure to
an area of lower pressure.
4FM wYAXBIF nilOF clOfF IOF ANYIOFi dF CfF WMA &) OFb g ¥ Hlp x
CAFMIOF ANV IO
(c) Blood gas exchange
aplOF cT@HFCFNIOF bp
1. When O2 reaches the alveoli, it crosses a thin cellular barrier and moves into the capillary to
reach the RBC. As the O2 enters the alveoli, it has a partial pressure (RO@)tI00mm/Hg. Within
the blood the PO2 of the venous blood is about 40mm/Hg. As the blood flows through the capillary the
02 move from the area of high pressure within the alveoli to the area of lower pressure within the
blood. Therefore O2 saturatiasf RBCs takes place.

WT KMuF b3Fp nlOF bUbhxTtm WTTp pmMA> CtfFcl buia aAB p-
®3QM aABOF pmMfFHe ATTHbmMuF Cfr MA@ BccQORC TalPRIORA MYFHAFP 1 MIHO!
WTMBpPpKF Wt KmM@BCE&bviaBRpPpOHF RIp chpTp BB aplOF H 4T T Hb
aAplOF b3Fp OoOAFMIOF AMNYIF 9FM w4YAxBIOF ntlOF dYbitbt mc IOF

WT CEMAIKOF Y9uitbTr MCcCHOF b3 Fp 2pcT |

2. CO2 diffuses from the blood to the alveoli in the same manner. The PO2 in the venous blood
is around 46mm/Hg in the alveoli. As the blood moves through the capillaries, the CO2 moves from the
high PCO2 in the capillariess an area of lower PCO2 in the alveoli. The CO2 is then exhaled during the
next passive phase of respiration (exhalation).
bT BPbMY ¢ CF XU 1Ce AKF cEXD KAFT AFIWAAGBF dbi kbt Bc OF 0 IOF  a |
AOMI3pF BIOF p1T HhbMY cQCfF XX Cfr QFplddIaB46T mA|l OF T @™ ikDE p BOP Ol
CCFXX CFrOwmPARAmMaAKF HphrvgEOF c¢cT 0AFMIOF AMNYOF w4YAxs
PTTCHF wAcpB bbby abhtOF €
NOTE:The exchange of O2 and CO2 between tissue eaplllaries occurs the same as it does
between the alveoli and capillaries.
Spbcbh ppl OF wrtwmBpKF wWrKMuyuFm abhtOF wwBEx¥BaAT D AM
wrtpNl OF wytTmMBpKF wrKmMmuFmM wt CFMAKOF 9bl

3. The amount of O2 transferred across the alveckgillary membrane into the blood depends
primarily on the alveolar pressure of O2 in relation to the venous pressu@2o0 O2 transport in the
blood is a pressure dependent phenomenon.
CFO AMY nA9K wrtp/l OF wtmMBpIOF wWTKMuUuFmM wt CF mnalOF ws Hb
bbb Wpkr A MmEpHOFT HBEMPPTEMEFbpYKEY CcT aTTHbMuF CF (
CFMNA0 ¢cCTCTIOF ANYIO

4. This pressure differential is critical to the crewmember, because O2 saturation in the blood
decreases as altitude increases dueuto the decreasing partiabpre of oxygen in Ehe atmgsphere.
F5/Ripu e bbb ATt BB b, ARTARKPLL i as A AT PMFCTI0 Y pARATY R4
YF KFYbpuF pxK wmMTIKF ¢cT o711 Hbi
5. This decrease in O2 saturatiandead to hypoxia.
(Wt BxuF cT) it NIk WOF ¢ 3mpc nlOF HpYT a4y a4
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D. Control of respiration:
EYXbIF maK Wp £

(1) Controlled by the respiratory centers in the pons and medlllangata (lower brain).
(c AY HROFb TMfHBTHBIBBF WF > XIOFM € T>3BIOF pBHt a8 bbAcT EYxbIOF

(2) The uptake of O2 and CO2 takes place through extensive chemical changes in the
hemoglobin and plasma olfi¢ blood.
AT IAIMAOMBTNIOF ¢ T 2pch wWIHBFEFM Wt SCrTBb Y9FpT17(Zb bb> AB
aplF FBCbIN

(3) If the chemical pathways are disrupted, the chemical balance of the body changes.

LKSIETRpThy 4R HE: T GETHEN G YUOFBHEH bIKREM < BH™Y(3)

(4) Normal pH level in the body is approximately 7.4 (slightly alkaline).
WYTY>s WI4HIOFMmEKmHl abMOF2AF wY#) s c IOF  wt p

(5) During respiradn, the CO2 elevates, the acidity level increases, and the pH value lowers to

less than 7.4.
.74 08 WHYbYWTHAF aplOF ,myMBpE bOMbMmE Pb i EYoGFIOEX(GWE FAB Kw Thesils

(6) Conversely, too little CO2 caugks blood to become more alkaline and the pH value to
rise.

2 (P8GO ARK AL DR EHED BT 4 Y11 HEp PYBRHEE TMBFHERTTIME GRGO LRI Y 48 E BH3K(6)

(7) Since the human body maintains equilibrium within narrow linaity, shift in the blood pH
and CO2 levels is sensed by the respiratory center of the brain.
c CF XX Cp® wsvblpsoviydohHOFh b ¥ 85 YIORF HOFvMbIOF @@MAK AOTFcT
MFBpPIF ¢T EYXbIOF Cbps b?3IU a8

(8) When unusual levels occur, chemical receptors trigger the respiratory process to help return
the CO2 and pH level to normal limits.
cNT2AF omMbBBIOF nlOF UMTtPIOF ¢T WpKF P ABEY xbhIOF W
aAppH omMmbheM aAMIpF BDOF p 1




X Hypoxia:
(Wt BhxuF c¢T pFT wmbdDF F .

a. Hypoxia: Definition - a condition that results froman insufficient amount of oxygen (02) in the
body.
abhtOF wt HXY ¢ T Wp Twmhe OF g PITHEMUGE PR OF wiB 1

b. Types of hypoxia:
F T hbKRBwmx X IOF
(1) Hypemic hypoxia- caused by a reduction ithe O2carrying capacity of the blood. Anemia and
blood loss are the most common cause of this type. Carbon monoxide from smoking and exhaust fumes
are potentially dangerous to the aviator. Nitrates and sulfa drugs also cause this type by forming
compourds with hemoglobin that block its ability to attach O2 for transport.
PXDbBY FBK PTCXEDT DpEF 1EpATMe @ piOAK pRITFORMBBD Ik ¢ T L
PA> agmMbT apFMNKF Wp333Ym pTHphBEBC TUKWFVMERE HBDBPF
dF3p8 AMin®DA AK B TYFTRETHENS VMK M FnYtsr B FIpevcippkalis A F o T AIOF b Fp Tu  wh
MAYxXRM ATTHbMyuF CGrMN3 brpMbuF ndK a1 3mMAOI

(2) Stagnant hypoxiag reduction in systematic blood flowraegional blood flow. Such conditions as

heart failure, shock and the venous pooling of blood encountered during po$tiveaneuvers

predispose the individual to stagnant hypoxia. In addition, environmental extremes, prolonged sitting

and restrictive othing can produce local stagnant hypoxia.

WB p,MAIOF CT K Kps mMa& hEWF ¢cdOF aMOF n ST ¢ HEByORRIKD BB Wk

FeB WpCFAKF ndK wt3MFtT WmLH AABbh cbWF Y9Fpwmfr xB OF
wu T Y IORYSE BiAB DD HY KD Emeles KFHE KIOF bEDBIKSGMEF B ¢ 2mbc nio
WT NY mBbEXTHgFTE S2Mpc nHKF pp

(3) Histotoxic hypoxia- results when there is interference with the use of O2 by body tissues. Alcohol,
narcotics, carbon monoxide and certain poisons such as nicotine and cyanide interfere with the cells'
ability to use an otherwise adequate supply of O2.

abhtOF wt HBxY b3U agB aATTHbMuyF Cfr O-frarFiobvyal Yy K8) ALK Hiyphom

aFp3bBhY nAK FTbedOF Wpbll 4e?Krot KIFH bhliip Tt IOTHQRsORE b
ApKOF ¢cT wWrtTFb WpmMHDY p

(4) Hypoxic hypoxia occurs when there is insufficient O2 in the air that isdthed or when conditions
prevent the diffusion of O2 from the lungs to the blood stream. This is the type that is most likely to be
encountered at altitude. It is due to the reduction of the PO2 at high altitudes
cT MF WUFI xb®HBY abt pMKOF _ FwmnlOF T ¢ T TRagbmi3m {4k 4 AL TBGEMG
bt c Trffc VimgFpRYK Fiviptens e .a p FOF optB ntlOF AT bCpHOF aB AT T
WTHKOF NIOF dF KFYbpuF pxK a1t BbmvmKFY g UIFO [£)XK C
c.Signs and symptoms
KFpKuF® 4F B b/l IOF
(1) Symptomsare observable by the individual air crewmember. They vary from one person to the next,
and are therefore ansidered subjective in natureExampls include, but are not limited to the
following:
FMpB®M ntOF J>31 paBf PRbw HT KFPK yGOmdMka mp ¢ Kbk usFF p T AK
bl b KFpKLFI WOHAKPHWXBAK pBh/bh WpTtMNhs.
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(a) Air huger or breathlessness.

E Y xblOF FuiKic§y m F

(® )R OB HOFMPA) HOF

(b) Apprehension (anxiety).

(c) Fatigue.
(d) Nausea. L FT@uF
(e) Headache. | .,qf (¥ M 1OF
(f) Dizziness. EY @ R (W

W3 M\ tOF

(g) Hot and cold flashes
CCpbWUPMYPOF miGF 3

M F T b qp)I2H0OF
ny MoK

(h) Euphoria.
(i) Anger.

() Blurred vision.

0 3w R O

WTATCBIORW FTYpPIF aF|

(K) Tunnel vision.

() Numbnessand tingling.
PFpAEBEvBB@EbH
(m) Denial.

.® C F pHFC(BREF

(2) Signsare observable by the other air crew members and therefore, are considered objective in
nature. Examples include but are not limited to the following:
nAK peb/lb BM wrKmYme _ FTlY p3bNb dF B b/l fOF §2 JYFOF LWIOM
. bl b dYf B bWFHEB HOFA KP HoyA X

(a) Increased rate and depth of breathing.
EYXbIOF ®BXM bpAs pF-
(b) Cyanosis.

b A fOHR)C F
(c) Mental confusion.
.C X € MI(G)
(d) Ror judgment. 5
p F M 8B A Xp

(e) Loss of muscle coordination.

WY Tig prBHeRY JILIORN TP A g FODH T

CKMIORM oFpUT

() Unconsciousness.
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d. Stages of hypoxia
FTHhbmM3IT FNnOF bec

(1) Indifferent stage
 WC T peuAFO@)B OF

(a) Altitude- sea level to 10,000 feet with ambient barometric pressure.
ATcBIOF pwmtT IOF100001 VIKOF hjp Mt m IOA B p @ P WF ¥Yb A IbF o mb BB

(b) Symptom¢ the only significant effect of mild hypoxia in this stagethat night vision
deteriorates at about 4,000 feet. The retina of the eye and the central nervous system have a great
requirement for oxygen. To begin compensating for this your heart and breathing rate increase at about
4000 feet to improve circulatioto brain and heatrt.
NFYbpY pxK wrdATAKF FTYPIF €Ml b Mk KFPMUBROF u Mk c-
FMKk paHyck el hUp@Hb?> be A0 aT1thbMyF a8 wip®hilBoOwT e b u§
MAYIOFM MfFBpIOF 000 WF MB b OFp KWEMEKDDF Hbp OB a WpF 7

(c) Decrease of visual sensitivity of up to 28% at 10,000 feet, and it varies among individuals.
P36 nHOF J>1 pasdQeOd HiFx Y BH@AYb xKME m p HEHIOF  wWbhF ¢ 4 F

(d) Hemoglobin saturation98% at sea level decreasing to 87% at 10,000 feet.
.a QD00 NF YHE7Yn PR Kb U T m p 863BHOF g 0 ANPA @mey The OB K|

(2) Compensatory stageThe circulatory system, and to a lesser degree,rispiratory system,
provide some defense against hypoxia in this stage. Examples are increases in pulse rate, systolic blood
pressure, circulation rate, and cardiac output.
nNAKWHYSAEBMOF Mk c¢T FTHbMATF NIOF p YK M/ THHIEF WFcdd KN
NMAUYIEFp Mp,dOif BHREB K 2akpOBDF bAMB WpF T

(a) Altitude- 10,000 feet to 15,000 feet with ambient barometric pressure.
AT cBOF pwmt IORIpAIND] ¥ KOFO00R thhiKi /BaF oY p U F

(b) Symptoms
KFpM)yF
1. Impaired efficiency.
PTNYWR _ FpukF
2. Drowsiness.
EF N2 IOF

w

Poor judgment.

.0 3 €OF F ¥ ©ORHD b H.IOF

9dF bpclOF 4pT Bxh PNOY

4. Decreased coordination.

(c) Hemoglobin saturation87% to 80%.
%80 nUWBFI AT AIMAGMBT NIOF WNI
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(3) Disturbance stageln this stage, the physiological responses can no longer compensate for

the O2 deficiency.

WACPBIF uMk ¢cT aATTHbMuF Cr:GAFDPAYIDEK WHEpOF wT

(a) Alttude - 15,000 feet to 20,000 feet with ambif:nt barometric pressure.
AT cBIOF pwmt HOF200001 ¥ HOES008 Wity blpeY Ao padifFc b

(b) Symptoms.

1. Sensory:

KFpM)uF

wT hcIOFL KFpKuyF

a. Vision peripheral and central visn are impaired and visual acuity is diminished.

F T YpIOF

b. Touch and paindiminished or lost.

c. Hearing one of the last senses to be lost. . .
.URpBEMY c TP¥c HEE MeHEpsB T U BGH HOF

Wpec cT AF BUXMPp HPWOFcBIOFM W

pUY_iT apF BUEMBcuFM EBAK

2. Mental - intellectual impairment is an early sign that often prevent an individual from

recognizing disabilities.

nAdAK Wbhbppld JI>3I1 KF pUyUyYT

nloF ppY¥YwyTt gMMOPR KF OMBF  dF

cT PNYKFTPMmMIgmbIOF wt T hx upxkK

a. Memory.

b. Judgment.

c. Reliability.

d. Understanding.

e. Decision making/problem solving.

3. Personalityg they include:

a. Euphoria.

O

. Aggressiveness.

. Overconfidence.

o

o

. Depression.

N

. Performance(psychomotor functions)

.Wp B¥ MIOF
. FTlIuFXn 9K ab_ c lOF
bBNIOF.6¢c T wlp OF
MFNTbhHpFm anyHOF

bbFlI BIOF biem pFp4YIF

b Bl uijrMb3 u) YSHETIH B KAF F
WphFrF NHKF 3 pwmAl KOF
WT XFMPp/MOF M wT M/ IO
EYXIOF 2.6yt IOF NIOF wY

ACc IOF.m w33 bIOF

cT PNYI@F bpeclkpfm P @ KQEH AN be IOF K F |

a. Coordination.

——

YdF Bpc QF &1 Hxb

A



b. Flight control.
AFpTAKF nAK Wp AT BIO

c. Speech.
.a bl IOF
d. Handwriting.
-WIEpb b IOF
(c) Signs
4fF g@ 1 HOF

1. Hyperventilation.
EYXbIOF blpNe c¢cT WprF
2. Cyanosis.
p At IOR2 dF Up CY

(d) Hemoglobin saturation65-80%.
%80-651 AT IMAQMB T NIOF N3 |

(4) Critical stage Within 3 to 5 minutes, judgment and coordination deteriorate.
WHAc pB lOF 5nnm3®b be3T YFCHPLEpIOF &1 Hhm  a b_we Pk KHAH Ky AYm@BUYAIBF c

(a) Afitude - 20,000 feet and aboveith ambient barometric.
ATcBIOF pwmt IOF A PDYOOR Fpyamtpw  bpkih BBOEMY a p L

(b) Signs
9fF g 1 HOF

CKMIWEL gFp YT

1. Loss of consciousness.

2. Convulsions.
4YdFf Tt xRl hHOF
3. Death.
.9 m B3IOF

(c) Hemoglobin saturationless than 65%.
%65 aBI WEVRMAQGmBT NIOF NIt

WARNINGWhen hemoglobin saturation falls below 65%, serious cellulafuti¢tion occurs; and if

prolonged, can cause death.

F MFTVaupY K ®FDM AFAmIOF  p b %65 alHIOMBEY Y B bMm u F I 2B sHaybexpkn ME b
Y ™ g HBRp i A tp e OB F

e. Factors modifying hypoxia symptoms:
FTHbMATF nIOF KERWKFIOR B pT
(1) Pressure altitude determines the PO2 in the lungs.
ATHhGCPpIOF ¢T ATt hbinuATIVEREHIOFc CT Ct IOF
(2) Rate of ascent at rapid rates, high altitudes can be reached before serious symptare
noticed.
WpTA3IOF KFpKuF w/icbB byl F HHER Hvvi hHe@RbEE J0hel ik € F K
FTHAbM3TF N4
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(3) Time at altitude(exposure duration) usually the longer the duration of exposure, the more
detrimental the efect of hypoxia. The higher the altitude, the shorter the exposure time required before
hypoxia symptoms occur.
bF@& FeGFb n 9K § T BEipMDHTIGFn M TRy FEEVFHYEBORFFE3) b x K 9 Ll m IOF
FTHBbMATFNIOF KFpKY p My hwauf A B
(4) Temperature- exposure to cold weather extremes reduces the tolerance to hypoxia by the
natural increase in the metabolic workload. Therefore, hypoxia may develop at lower altitudes than
usual.
becHRUC M FR5 s HEH fpkiigvta R aFt M e bR [pfav cTK o/l Wp Fp c(F  wt p b
PbpF2OF mMTHKOF c¢cT c /1 3AKF . gFem THILFY UHFHK FcYTh pa YRk K
(5) Physical activityg when physical activity increases, the body demws a greater amount of
02. This increased O2 demand causes a more rapid onset of hypoxia.
AT THhbMmyF WeabHBbrdF WEF © CiOE BBt Wl xaiGHEGRYeRY £p 6 W K
PIADBY WKpHD FTHbMIATF
(6) Individual factors- an individual's susceptibility to hypoxia is greatly influenced by metabolic
rate, diet, nutrition, and emotions (probably most inconsistent factor).
b Fy/INOFHM®F bp/Aed WpT?2b Wp mMHbY p X Yhbvw g3¥%HBmM BBFO PAbs b
(J31IOF nAK pXmMb o budFhMypHdHTE

(7) Physical fitness an individual who is physically conditioned will nhormally have a higher
tolerance to altitude problems than one who is not. Physical fitness raisesdaridumal's tolerance
ceiling.
F KFYbpuF ¢T 28pch c¢cbhblF bbfl BIOF biBwhxmZAWE n@lKFyT AUPH |
bBCchKF ndK J>I1 WOF WphlL

(8) Selfimposed stresses smoking and alcohol increase an iwvidual's physiological altitude
and therefore reduce their tolerance ceiling.
FANAF/NThT pMIOF J>3I| A0 cHidhBYOk mMAK bdIFIOE 3 pAEHT bl BF
bBChKF ndK J>I1 OF Wpph

f. Prevention of hypoxia (hypoxic
FTHAbMIAT)F R THDBABMPKF o8B W

NF ¥bed  bRWHHEMD e BF x8

ATTHbmMuUd aFp>sbhyY

(1) Limittime at altitude.
(2) Use supplemental O2.

(3) Use pressurized cabin.
CHF NIOF aoFpTAKF px®B wAmNY s IOF
(4) Minimize selimposed stressors.

i FYSRK> | O ACSHBGFA M MY (4PFY b

g. Treatment of hypoxia
FThbMZEZTF nHOF Obl
(1) 100% O2.
9100 CTbpb?2 @ T HbMyF CF
(2) Descend to a safe altitude (below 10,000ft at a mimmn

(nxp Y 1p060bA 8) b BYE; FYi HAwE32) FOF
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X Hyperventilation:

EYXbIOFx bp Nt

a. Hyperventilation: Definition - an excessive rate and depth of respiration leading to abnormal loss of

CO2 from the blood.

pbTHbMY cCFxX CFMNK c/1T3AI0F

b. Causes:

(1) Emotions
(a) Fear.
(b) Apprehension.
(c) Excitement.

(2) Pressure breathing.

(3) Hypoxia.

c. Symptoms- similar to those of hypoxia.

(1) Tingling sensations.

(2) Muscle spasms.

(3) Hot and cold sensations.
(4) Visual impairment.

(5) Dizziness.

(6) Unconsciousness.

d. Significance of hyperventilation

(1) Can incapacitate a healthy crewmember.
AFPpTAKF pFpTY _ EpY c¢cT CtTK
(2) Can be confused with hypoxia.

AB 0K YT pffFDEEFERB ACFC p b YT
aplF B [oM7Jp

UF by F

Wt BY XPF UF 2D
P m 3(YOF
® S(MIOF
bThbl KEF wupYIOF
AMNYIOF 942b EYxbl

FTHB®STF n lOF
FTHhbMATF NIORFERO RY ¥ nDF

CaMIIOFM bEXbBIKF 2 pwmal

WT AYNIOR) 9F AU b OF

CChDURMMUP O mIBF 3

DHBIOF @T PNY

W3 M IOF

CKMIORE) o Fp YT

EYXbIOF bp/pe WpFTC

F T BBM D T(E YOdF tORy K [eu i9F sdUPR TIEMWIBKF bl 4 F b
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e. Prevention:
wT.p LU mIOF
(1) Don't panic.
P moviBF 2 jp(B F

EY o OM n 5HJAR) P IOF

(2) Control rate and depth of respiration.

f. Distinguishing between hyperventilation and hypoxia .
FTHRhbMI3TFNIOF WOFcm EMKHBIOF bp e

(1) Above 10,000 feetassume hypoxia and treat accordingly.
FNtTHF N alm F1ihAEPBOr g o R®KEJONEBp MFn A

(a) 100% O2if available.
oM FbFF%100 €T bp b3 @ T T HBbMyF CF
(b) Descend to aafe altitude.
A4B6 WFYHPY nHOF AmMIJ

(2) Below 10,000 feet assume hyperventilation and treat accordingly. Voluntary reduction in
rate and depth of respiration is necessary to accomplish this task. Reading or repeating a checklist in
most cases catreat hyperventilation.
®PBKM bp e ThvlBY g Uymv Y b IOF  bp /ladpa@0T o alp b I E2) Id K Y kypO¥ ¢ HOF K
nxbBT WKFCKKF MK SMpc _ F xXOFxTOFh v Mx3 60 biIIKO paYh Bm F) |
EYXhIOF bpne WpFTC

x Trapped Gas Dysbarism:

:p MmHec B FOF  C fxI1HOF

a. Dysbarism- syndrome resulting from the effects, excluding hypoxia, of a pressure differential
between ambient barometricqgssure and the pressure of gases in the body.
aBTIOF 2 ATcBIOF pwmTHF T AMbY R pIEIEHERD DEBFOY EHY hkeR YekRdbIOFUAQr el
abhtOF b3Fp HYFCFT

b. Trapped gas Dysbarism: .
Cp M HbECEF KIF¥> 36 b

(1) Boyle's Law- The volume of a gas is inversely proportional to its pressure, temperature
remaining constant.

Wp Fuptc BARDEKA BT HbK U B HERCE T M (A M X F L

(2) Dry gas conditions- Under dry gas conditions, the atmosphere ist rsaturated with
moisture. Basically, under conditions of constant temperature and increased altitude, the volume of a
gas expands as pressure decreases.
dbfFclOF ¢ T WRAWAD IOyPPABY B WpmBS it bR F MOFORD® @ YIOF P§ & fOF
pMTIOF AMNYIOF bUAF ¥ Bl G plRFC Ya tiks Wt X
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(3) Wet gas conditions Gases within the body are saturated with water vapor. Under constant
temperature and at the same altitude and barometric pregsuhe volume of a wet gas is greater than
the volume of a dry gas.

AMYIOFM WFYbpuF EY¥®30F WhINS UWRDIeA afdmbhIIMRBRORd tkracF b
PFTIOF CFMIOF atc aBMDPIOBY U/

(4) Types of trapped gadisorders
0 M HCH WIFIF> AW Bdpx Y

(a) Trapped gas disorders of the gastrointestinal tract
c B Y nOFp Ehde KRN F¥ b
1. Mechanism- the stomach and intestines contains gas, which expands during ascent causing
gas pais.
FCFMNKOF B wWtbrXx ab6 UWIIHBT FBB WFYbpiut G p mJ1 HBIOF

2. Prevention

wt.R L mIOF
a. Watch your diet (the diet should be adjusted to avoidgasiucing foods).
{M@FCFMNKF 6hxh c¢hlF YsWHKdwrRx bbhb YpYHAET bavg /e HDIR
b. Avoid carbonated beverages and large amounts of water before going to altitude.
WTHOF K 49 KFYbpY ¢T pgFpTAIKF b4 _  FBKF 8B
c.Don't chew gum duringscent.

b ™ 1 HAOFXFN OB b

wyB Abxe WpmHk3 | FpiBUF wbpc

d. Keep regular bowel habits.

3. Treatments
6 b131 OF
a.Belching.
Y1 1YH OF
b. Passing flatus.
HdFCfFMNWF HTpVYhH
c. Descent to a lower altitude (if pain persists).
(@lOyF YoBlbWYUFMYpY nHF bwm

(b) Ear blocks
AMUF FpFpHXY
1. Mechanism
wtTlOh F
a. As the barometric pressure is reduced during ascent, the expanding air in the middle ear is
intermittently released through the Eustachian tube
AOK wihA4Yhbhe WpwvmH3y HWNTpYhAdAKbhF mi©OmMvPORNHLRAE N g XX Y bp kb
CcbFbbBmMY WF x4
b. As the inside pressure increases, the eardrum bulges until an excess pressure of
approximately 12 to 15mm/Hg is reached.
D3CAC5 a®E IOFMc ntOF pGCFCIOF AMNYIOF bl nhc YWFYbXUur? Y
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c. At this time, a small bubble of air is forced out of the middle ear and the eardrum resumes its
normal position.
ntOF aMuF wdA2A pwmAabm ANYIOF WmL pTXYh %Wch nAbhmIOF
CNTAIOF Fnny

d. During ascent, the change in pressure within the ear may not occur automatically.
NAKuF nlOF pMAHWBOF wAcpB bb> wploé WpmHD

e. With the increase in barometric pressure during descent, the pressure of the external air is
higher than the pressure in the middle ear and the eardrum is forced inward.
nABPMIOF gMuF c¢T ANYIOF pggbY»RHY mmi@FbTh M@ ORMs KGFx WM ufem 1
b3>FpIKF Mcx gMuyF wAI A

f. If the pressure differential increases appreciably, it may be impossible to open the Eustachian
G dzo S o ¢ KS SF NRNHzY O2dz R NIHzLI} dzN&SthepieLBredza S G KS 9dza i

®Cebb AY A4 BHEVEEIR BHHREMWEIWTAPA 2b Wp MHI MAMNYIOF ®pT
ANYKWOFE wlOpfr e nAK ¢ bbb

2. Prevention
wT.R LUmIOF

a. The most common complaint of crewmembers is thdilits to veptilate the middle ear.
NABMIOF gMuyF cT plOMhBIOF ANYIOF ETYx¥W nAK Wpp\

b. This inability frequently occurs when the Eustachian tube or its opening is swollen shut as the
result of an inflammatioror infection due to a head cold, sore throat, middle ear infection, sinusitis, or
tonsillitis.
AB G6hbXFNYP@bmOBF FMEYT FBB WBPpMbB ¢ bfF BMPMY WF xL A4
AT bCMAWE Y X F b HOMTEVIER: Y iHEEREEF FeHEOF M 2 B3 o mp K

c. Unless absolutely necessary, crew members with colds or sore throats should not fly.

MYFHHSF BB AFbPYapTAREK e AlREMPTYAB [pTp YN MtttV 3 | OF aFpT A UWOFMKOF B A4l
WptxcKOF WUFf nl

3. Treatment:
6 b131 FOF

a. Stop descent of aircraft and attempt to clear by valsalva. 5
(M BWcrTVEXMFW IOF BIOF T w4YTpA _ FpY wABEW?D ANYKF H

b.Jf the condition is not cleared, climb to altiteldmtil cleared by pressure change or vaIsaJva.
ANYKWF p1thNh ®1pA K ANYIOF ,uWHT @YHOFa BUA bridtcA MyAGFY HA FpYy
F Y BIOF T wdHTpA

c. Reduce rate of descent and equalize ear/sinus frequently durirgedes
AM2n0I0OF bbeia Wppbhe WpmMH3 wtYXuFO6UWUMT THOFREM gl

93

——
| —



(c)Sinus blocks
wt YxuF HYanTt THOF d9FpF{|
1. Mechanism:
WTlOp F
a. Like the middle ear, sinuses can also trap gas during flight.
AFPpTAIOF bbi3 pmhcBlOF CFMNIOF AMXPMOA> pMEAY TT2pgE T ORY

b. Sinuses are afilled, relatively rigid, bony cavities lined with mucus membranes.
CAF38B _FI N2 wxA2BmM _ FMAnIOF®W wlTtds w3

c. Siruses are connected with the nose by means of one or more small openings. 5
WppnAabe WptlHw drcbT bb> @B PxXuyuF WB

d. If the openings into the sinuses are normal, air passes into.and out of these cavities without
difficulty anq pessure equalizes.
ANYIWOF WwWpfFNe nOF ppYT fBB WIAIMAHK agmMp P PTMF T bIOF

e. If these openings become obstructed it may become difficult or impossible to equalize the
pressure. 5
AMNMYIWF wlOpbfFNe bTcbHBOF MF UNHWOM g 3T i

2. Prevention
wT.R LUmIOF

a. Avoid flying with a cold or congestion.
AdFYbcuF ™MF afF bBCHWF 3 wW?3F by F

b. Perform the Valsalva maneuver more frequently.
Wppbbhe WpmHbM F YF BIOF T

3. Treatmentc treat a sinus block the same as you would treat an ear block.
AMUF pFpHXY O6blK wUdTpA iBYRBFAMBD wTty

(d) Barodontalgia(trapped gas disorders of the teeth) .
pmHbecBOF CfFNMNIOF ANP bads b aB

1. Mechanism- change in barometric pressure can cause a toothache.
AFXDBUuFE ¢cT WWtm UIBT aAYI ggybEHFp MIOF pwmt

2. Prevention- avoid flying following dental restoration or when in need of restoration.
AF XHBulO 66K bBK nlOF wtfF cilQFT FAKWIORMFE A F X T

3. Treatmentc¢ descent usually brings relief.
alOyuF bTtA4Ybh nmORARAYT FB WD

4. Referred pain.
pl bxe40OF alOyF

a. Nerve endings for sinuses and the uppsth are in close proximity in the maxilla.

.NAUFLMEE TP upLinvbyugviAkenpiay v uvaFAovit Bl TH KU FY ek Y
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b. On occasion, the sinuses will block putting pressure or pain on the upper teeth.
WTMANKOF agfF xbByF ndK &HAB&n KOFTWK Nupr ey F 1

c. Condition must be treated as a ear/sinus block.
WT YXUuF UMTTIOFM gMuyF PBOFpBXY 9bFcC

x Evolved Gas Dysbarism:
. OVAIBIEGTIPNTY b Ay

a. Evolved Gas Dysbarism (decompression sicknes§)ccur as a direct result of a reduction in
atmospheric pressure. As pressure decreases, gases dissolved in body fluids are released as bubbles.
This will cause varied skin and muscle symptoms and possbtplogical symptoms. L

ATY IOF .pmm K ARKXIOF AF HbYXxIO (O Y IO B 4)mviisis x & 3IOME OF 1 M

ppYb pUM YuiYNIKFM pATOF.A¢ R YT Alpibs KEAKK YD chBhliht FOR

JY YUiBEK K pKYR D

b. Henry's Law The amount of gas dissolved in a solution is directly proportional to the pressure of the

gas over the solution. This is similar to gas being held under pressure in a soda bottle. When the cap is

removed, the liquid inside is exposed tol@aver pressure; therefore, gases escape in the form of

bubbles. Nitrogen (N2) in the blood behaves in the same manner.

4 F Cr FHORA k FORxM A BAKOFTEsr BHFOV 5 T Pt hAbrvbstcTls 2 ©F MHIOEF b p X kM g MXF L,

n O ¥ BoelAY1 Y HFp 1B m P /OTMIT I € HYPHDFT K WA Q)T CFFMI0MY ke IEM T M B IOF
WY T YRREKp Hblg teKpRv T B POFEG ISDR YR B FCKF C6H MIgQF

c.Mechanism
wTt8Oh F

(1) Inert gases in body tissues (principally N2) are in pressure equilibrium with the same gases in
the atmosphere.

Wphmt mB IOF wHAXF B B IOFL TS RU@FHIKERF YCig ot HDFbF m@ M) HEST B lp > HC
MTIOF ¢T

(2) When barometric pressure decreases, the partial pressures of atmospheric gases decrease
proportionallvy, Ieaving the tvissues temporarily supersaturated.v 5
W T R/ b Hep PYT e pY TYB4 M e TUvi vetSH FeH O GCr HRATY He Y M HRATY Heb4 K (2)
wbuYe WpmH3Y dF

(3) Responding to the supersaturating, the body attempts to establish a new equilibrium by
transporting the excess gas volume in the venous blood to thgslun
aplOF ¢cT YFCFMNAK pCFCKF atclOF bUx &T1Tp@ AK p1pt
ATbGCpKOF nHKOF p

(4) However, this is an inefficient system of removal and could lead to an evolved gas disorder.
b>34A3hBIOF CFNIOF Kps 3mpc nKF FalstbhdhppV¥YT plUm ¢
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d. Four types of evolved gas disorders
CFMIOF b>A3b .pKkFpBUL |

WARNINGEvolved gas disorders are considered serious and medical treatment/advice must be sought
immediately.

FBVTQ C F IO HORKINRR HaFC B HDRWw TCAF SMBOF AK Hp B Py Mc b
H(CPxm BT B Kpe

(&) Occurs when the N2 bubbles become trapped in the joints. At the onset of bends, pain may
be mild but it can become deegnawing, penetrating, and eventually intolerable.
aldY 2T 1 XxbOM AT B .bibs B KFL callop/ tm P H x@{F-8 IOF OF Mk K
bBCcbhbSAO b3F LU pirOboa@wT BRHT W

(b) Severe pain can cause lagsmuscular power of the extremity involved and, if allowed to
continue, may result in bodily collapse. 5
aADhtOF pFTAXY nlOF WrpHEHIOM LIP ¢ AMKRFY Tc Tw k3¢ se YOF Ko@) p Ly Nyl Th Y FF MY v

(1) Bends

(c) The larger joints, such as tkeee or shoulder, are most frequently affected. The hands,
wrists, and ankles are also common sites.

& YUWIR OApE CK bC®, H P pp QBB ROV P b b IOF M - W W 10F b HEBFbY 8 Hofb XX B8 IOF

(d) It may occur in several joints simlmvm)usly and worsen with movement.
WbpclOF MB _ mBY e23Hbm dYUMIORD EYxXx cT Wp

(2) Paresthesia (creeps/tingles)
t(p b)p BB b IOF
(a) Tingling and itching sensations on the surface of the skin are the primary symptoms of
parathesia. Itis caused by N2 bubbles forming along the nerve tracts leading to the affected areas.
CFO Y4fF KFUT .WGIORYIOFNADIE wtMBM U XOF p Ky F(Yas ck p At}
WpXYbBIF wWUYAxBIF nlOF wtp YsIOF

(b) A mottled red rash may appear on the skin. 5
pATIOF ¢T Wpl bxe _ FpB)x WU bbbl

(3) Chokes
9fF U@xb> uF

(a) Symptoms occurring in the thorax are probably caused by innumerable small N2 bubbles that
block the smaller pulmonary vessels.
ATTMpbXIKF CrNHO WpTMNHBOF dF KFUYHOF aB bqQ¥ Kk ppK as
ATbHbGCpIOF ¢ T WpTMNHOF Wt

(b) At first, a burning sensation is noted under the sternum. A&sctimdition progresses, the
pain becomes stabbing with deep inhalation. Short breaths are necessary to avoid distress.
oT N0l bb WB dYf x/A bblJ %wOK @LBIKbTCItaM)Ll,@LmeYTl«t)yIPOFrcSFDF a Y
E M8 maqRuoth@pvpY oM pitbLE MoMY.® T B K

(c) There is an uncontrollable desire to cough, but the cough is ineffective and nonproductive.
PFtm bFNAT p17O oMbt bfFJHOF FMkKk (@ bHOMm bf 1HAl
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(d) Finally, there is a sensation of safition; breathing becomes shallower and the skin has a
bluish coloration.
DpCY aomMAD pAtIOF amAbTtmM ®TBK p O EYXbIOF

(4) CNS disorder
pCbpBIF c3HLWWOF Cfr nt
(&) In rare cases when aircrews @&gosed to high altitude, symptoms may indicate that the
brain or the spinal cor,d is affected by N2 bubble formation.,
MEMBEDZTHEPT B K KL ¢ HBL VR YR HENPTAREDYETTK  o/ty e HRmREH bieie TS e (Y
ATTMpbXIHOF CfF O Y9fF KFUT

(b) The most common symptoms are visual disturbances, which vary from blind spots to the
flashing or flickering of a steady light.

W B SVFK BULHD NHD FR/HRAFKEIMIYIR i 0b P i bp NEPHSBEbL I Yok kMl K FBKLIFpER(1)
4 3F X IOF

(c) Other symptoms may be a dtdisevere headache, partial paralysis, the inability to hear or
speak, and the loss of orientation.
NFBH nAKS Cp PIHri@FIAHaKT FOF AT B3KOF alOuF as@umFEFpbTt p MK
WFppbuyRbRGFY T M

(d) Paresthesia, or orsided numbnes; and tingling, may also occur.
ierxrtdla bt IOF aB WphcbBbmPpwOF C> MM b

e. Influential factors- evolved gas disorders do not happen to everyone who flies. Certain $aetod
to increase the chance of evolved gas problems and reduce the altitude at which problems can occur.
2mpc wTFBhCY WheTAeT nIOFl phW bp wuykk T 3B ci Hp W %1 K A.ADF HRE B A M
bbbl BIOF MMk wunupxK 2SpcTt pMIOF

(1) Rate of ascent the more rapid the rate of ascent, the greater the chance that evolved gas
disorders will occur; the body does not have time to adapt to the pressure changes.

AMNYBIOF Cf MIOF  dF 3 gt AGFY c2Im [hav JIHHFT pofp IPRE) FukpbEs dp F C
ANMYKWOF Y9Fptlb MB PTTbBbhAK abht A c

(2) Altitude ¢ as altitudes increase so does the rate of incidence.
KpBIOF 2 wmpVeF Yopp/ugFA ppFRBID uFFs A b

(3) Age- evidence suggests that individuals in their Aiddties are more susceptible than those
in their early twenties.
WXPFUYBIOF D wWHF clOF MMk a3mpclo wYpK pXitoyB (AOPKM bT YFf XT
dr xT1pl NKOF pB

(4) Exercise; it increases the body tolerance.

bBCcChIOF nAK iabhT @F s WPOpP L, o8 |

(5) Duration of exposure the longer the exposure, especially above 18,000 feet, the more likely
that evolved gas disorders will occur.

WIHOF ¢ OF 1 Mk ,a800& A By Hp F K ¥ [KipiBFh3tOF W plipKep /HpHERHC F B A b
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(6) Repeated exposure the more often individuals are exposed to altitude above 18,000 feet
(without pressurization), the more they are predisposed to evolved gas disorders.
AMY H)palp0B0 B nAKY drF KfFYbpultOo J3 | O pFvhbBTOEK oK/pHITh KaFh tOF
WKF clOF MMk 2mMpc uw

f. Prevention

wTt.m L m IOF
(1) Denitrogenation (prebreathing 100% O2 is required for flights exceeding 20,000 feet).

20000 g8 nAKY WFYbp %04EDPBAKWE g Tt hbAMET EEHBIOR FUPOFCEY

(apu
(2) Flying a pressurized aircratft, if possible.
Abee WOEvAERIBIOFMANY af %2 WpwmCs dF

(3) Limit time at high altitude.
WTHOF NIOF dF KFYbpuHR3) cT c ¥YUxs O

g. Treatment

6 b1@ OF
(1) Descend to ground level.
KpuF nHKIF Awm?3nlOF
(2) 100% O2.
2100 CTbpbh?2 AT T HbMuyF CF
(3) Seek medical advice/assistance.
WT JAOF wec T HIKOF M Wp KF B
(4) Compression therapy.
ATMY IOF B) 6bl/1IOF

h. Aircrew restrictions
AOFpTAKF JoFpTY n

(1) Gewmembers will not fly for 24 hours after SCUBA diving.
. FBIOF ¢ T 2AvUPGFIO palF2p TWKHFH Al an/lxe Ut

(2) During SCUBA diving, excessive N2 agtgkthe body occurs in using compressed Hitis
will lead to formation of N2 bubbles at lower altitudes during flying.
AMNYBIOF CFMNIOF aFps3bBY wtThx ,amslOF oT HPANNOFF T A OR
AFPpTAIOF _ FXXY bUY 4FKfFYbp Y.EEYxKAKr t m
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Review Questions: wAtFpBHOF wA!

1. Which of the Physiological Zones of the atmosphere is lethal to the human system?
OF PXx4ylO wAbfF U ambbl mt IOF ¢

2. What isthe component of blood responsible for transporting the majpritf O2 inthe circulatory
system?

. AFpMpPpOF CfFnt ¢cT agT7TTHhbMyuF CFrQ wt340°
3. What ighe active phase of respiratién
EYXbIOF ¢ T.3wAl xIOF

4. What are the types of hypoxia?
FTHhbmM31T4 nlOF WUF

5. What areghe symptoms of hyperventilation?

. EYXbIOF bpns BUpfFTC u
6. What is the correct treatment aar or sinus block
LFpTAIKF  FXXY Wt YXuF XBwMTTHFM

7. What are thaypes of evolved ga®ysbarism?
. PVAIBSHEEHTRATY B FbK PBYVRICK 8.7
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Spatial Disorientation and Sensory
lllusions of Flight
AoFpTAKF ¢ T w1t hbc OF a

Throughout the evolution of man, he has acquired sensory systems well suited for manguveri
under his own power on the surface of the earth, but poorly suited for flying. The sudden entry into the
aerial environment resulted in a mismatch between the orientation demands of the new environment
and the innate ability to orient oneself. The mistation of this mismatch is spatial disorientation.
Spatial disorientation contributes more to aircraft accidents than any other physiologicdeprob the
aerial environmentlt can strike at virtually any time and place and in any mode of flight goal of
this lessoris to familiarize you with spatial disorientation so when you do experience it; you are able to
recognize what is happening and overcome the effects.
dreMOXBIWF MMk pablomMm KpuF oABD ndAK wTbpclOF YFpmMf XB K
WppUYOFM pTptIOF AtcBA liTtMbIOF EF®OFANIOLuBB BBF AHO e
CCFYYIOF kRpAYIOF EPBAYUF Wpk pKp pm nild K KOFH Yo Yii TFiMw b |
2pbcT AY abe i FEGAYOFIOF FRKPOrA¥BIpFe b cbhlOF wt T APYIOF bbrF |
FnbTpNe WxkbeT ¢cblO cCrYYIOF UEpPRAYuUA wWoHxkgA m¥Ke Py N
AFpTAKF _ FxXY WphxK FnXi

x Spatial Disorientation Terminology: y
CCFYYIWF UKpAYL]

a. Vertigo: A senston of spinning or dizziness.

W3 Mp IOF M f F: piwlp K Y @&y /hic FOF

b. Sensory illusio: A false perception of reality caused by the conflict of orientation information from
one or more mechanisms of the equilibriumSensory illusions are a major cause of spatial
disorientation.
aFrWwWa OF ¢cT fCFMbIKF d9fF T8 B wWwBpF YIOF wyrtHeckBBF a%FKBMWLY
CCFYYIOF UWFpAYuWulO wt BfF By F

c. Spatial disorientation: Spatial disorientation is a subset of situational awareness. It is the inability to

determine oné position, attitude, ad motion relative to the surface of the earth or other significant

objects (i.e., trees, poles, or buildings).

AbTAPMIOF MUmB pThbch n 4k BljgQFd HFOF & B  LFepShrayy Kash HRF Foiek Yu
(GF T WpBERE] P pobXiec afF PTyuF MF KpukK
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d. Orientation or equilibrium: Orientation or equilibrium involves an individual's accurate perception of
their position, attitude, and motion relative to the earth. .
Kpu O w?hHuwiofl NOROFp dMlmB 3 &1 L p HOF . EFCBavbAQr a4 GiFFm Hi kD

(1) The body has five traditional senses: Vision, hearing, touch, smell, and taste. With the possible
exception of the latter two, all contribute to our perception of orietiten. The sensory inputs that
LINE GARS 2NASyllGA2y | ff OG0 &aAaydzZ GFryS2dzateéd hNRS
sensation and feedback.
WT YF EFwmMc IOF g Y.® v MaOFHGE- 1eFhiesmera | BF vy by @y 3 F x Bh B~
WT BPBNKF 4B MANBKFM ET BF ¢ u Ff xapex KW pleFhoFoeL RyH SicT Thvip k

(2)The sensory inputs that provide orientation and equilibrium are the visual, vestibular, and
proprioceptive sysgms.
AB Y wfBDEORE dF BMANIBIOF ck abhTOF ¢cT ACFMKIJOFmM UWTTME
WTATCBIOF EThghMMuF @& SEBRAPIK

x Role of Visionn Orientation:
WFppuF x T pt

a. Visionis overwhelmingly the most important bodily sense of orientation. During flight, 80 percent of
orientation is dependent on the visual sense. When the visual system is functioning normally, the
vestibular andproprioceptive systems complement the visual system providing us our optimum
orientation or situational awareness. During flight, in the absence of the visual system, the vestibular
and proprioceptive system can be unreliable.
F BobHKXKIOF whHF ¢ n%BR h &% H /1 1 FUFFpAPKDERF bnigrsK b KF BT ppHYB®BF a Bt K
afFblOF WFppuFmM hTtTMbF pTTMb ®TpA agK pHBL3OF bBK L
wYyt Up pTOM wrt/IUFmM pTO agmMbb wt ATcBlOF Ea T OR FwT /pXEm
abtIOF wloFcwm WUME

b. Role of visual cues:Orientation by vision requires perception, recognition, and identification. In
other words, a person must determine their position bpderstanding where other objects are in
relation to themselves.
bpct a4Y utT .BpNORRKBNMEIFPE 61 A ABB 2p AW HIBTIQRA 60MG BLKRQ
MNuUme nlOF w2HxOF 3 afF hTtuF w1

c. The visual syiem is comprised of two modes, focal and ambient vision. When good focal and ambient
visual cues are present, vision is dominant, and attention to the other orientation senses is often minor
or easily suppressed.
Wt Cbpe WT p iy AG KB @BOR Clb iy WP p fOF Y @ IOp p bR WKS G B /1 1 b
bdb EFMcHKF wt4dY? nHOF wtfrpclOFm WFppuyuF n 4

d. Focal vision: The focal or central vision allows us to perceive images clearly. Focalimgibres
relatively fine detail.

bt hfFYb aBYleYEmCHp BB p mMBIOROF a bi b PR Gbpl@ O FIOF ufTTCYH
P MHBAK wuT LUp
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(1) Focal vision is concerned with object recognition and identificationt irkstance, when we
read a book or look at our flight instruments we ardimting our focal vision.

Wpkrl B pxK MF Wrbb W .FptdlpxRp iy Ofbp B OF Y I K ppOFb alh*
AFpTAIOF dFpF

(2) Focal vision cues provide the primary means by which judgments of distance and depth are
made. The images we perceive throughout our lifetime are stored in memory so that we may compare
their size to our own position relative to them.
abt FxbfrTc BRITIIOFMB BHBIOFCc hOP chHhmIBIOF F nHObI@) B c blIOF
FNK wWwI3HXKWF 3 FxAUmem pmMHBbIOF WAbH atc AT

e. Ambient or peripheral vision:Responsible formenting us within our environment.
MTT ptFEMbx pMIOF ATcBIF b3 Fp :iiwgtmMhdFHF LF1DY
(1) Itis the primary mode for detecting motion, although it has poor acuity properties.
wAT AL Wpc 9FM FTYpHF uMk gAMb aB HOpHF ndAK
(a) Its function is largely independent of the function of focal vision.
WT CbpBIF FTYPpIF wYTMHm ndK pBbl
(b) One can fuff occupy central vision with the task of reading while simultaneously obtaining
sufficient orientation cues with peripheral vision.
FTYPIOF ®1pA aK WFppuFM ufF3bxuF dUMIKKK EYx cT ix
W1 AT C B OF
(2) Peripheral vision detects motion, either our own motion or motion of othgectls around us.
MmMHOmMec aB afF hbtyuF wbpc MF nHhYx J§) KOF wbpc
(3) Peripheral vision provides adequate origitia information in absence of the perception of
information from the vestibular apparatus. An individual can still maintain balance through the use of
the peripheral visual mechanism of orientation.
WATFcBOPCiHbptHOFa CHhREMOF B wtT HhclOF dFpBMAMBBKOF UFTO |
WFppuytlO WrATCBIF FTYPIKF wt

VESTIBULAR
SENSE

VISUAL

ROPRIOCEPTIVE BODY ORIENTATION
SENSE AND BALANCE
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x Visual lllusions:
Wt p B2XKOF a F

Visual illusions may occur when visual cuesratkiced by clouds, night, and/or other obscurities to
vision.Visual illusions include:
af KmMUBIOF Ut cb GHhBROFNIOF|I 3R HPHOT WD pHIOF OMF B XIOF x MY A
. ABYbb wTpHI

(1) False horizonThe false brizon illusion occurs when the aviator confuses cloud formations with the
horizon or the ground. This illusion occurs when an aviator subconsciously chooses the only reference
point available for orientation.

J31 IOF amUt frlBPpPKKD ammOBT IFMD @m@WMpMDF:JLGMFI(LElDFﬁ%ﬂLUF
JMBht wrNYwm ptpcbhblO wectcH pTO

(a) A sloping cloud deck may be difficult to perceive as anything but horizontal if it extends for any great

distanceithS LA f 20 Qa LISNALIKSNIf @GAaArzy |yR GKA&a gAff | 7F

pMbBBIF dTyuF XY ndAK FkpFpcxY p3b/t PmbBmM kpFpcx®
Wp CFAIOF wtNYm prthpchio

(b) This conditions often insidious and goes undetected until the aviator recognizes it and transitions to
the instruments and corrects appropriately.
oTcHbhbtlO WpCFAKFE dFp/ie ndK pebltm WOM prTAF WpprT
WIDBF xB WpmMb3 Wp Q|

(c) This illusion can also occur if an aviator looks outside after having given prolonged attention to a task
inside the cockpit. The confusion may result in the aviator placing the aircraft parallel to the cloud bank.

6 HIFAELS b < BN FERKENE WA W DTIGARE0R N HEPRAERIX K Y Y2 et AYITST aMER (O)
PMbBB OTY FKPFIbKYD WppcxBlOF amMtTNAK wrtCFme W

(2) Fascination or fixation:Occurs whenaircrew members ignore orientation cues and focus their
attention on their object or goal.
AnTFEFpkY ndAK AYT ankfp3bxY aoMCbpTM™m KT ¥ mBIOHMIBMMEB X n

(a) Fixation: Target fixation, commnly referred to as target hypnosis, occurs when an aircrew member
ignores orientation cues and focuses their attention on their object or goal. For example, an attack pilot
on a gunnery range becomes so intent on hitting the target, he forgets to flgitheaft, resulting in the
aircraft striking the groundr the target.

6MF BXIOF ndAK unf(PHRE FRAMBRPHONGORIADp A bR TN fE @ %F B B KWFOF
WTYThb nAK CbpbT pFTAOF uf3bxY AWTFpkYT PR AKIONRTF Db XF
PpbnlOF3 MF Kpufr?® WpGCFAKF aFpAHKBLY nlF pbp

(b) Fascination:may occur during the accomplishment of simple tasks within the cockpit. Crew
members may become so engrossed with a problem or task that they faioerly scan outside the
aircraft.
pPbT WATH?D wlpsF MBOFWHEDFP YTt HBbaphs : PFMA) xuFp T AK
wycrtckHh WpmHL? pmTHF o HBeBIOF wB B
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(3) Flicker vertigois technicalf not an illusion; however, as most people are aware from personal
experience, viewing a flickering light can be both distracting and annoying. Flicker vertigo may be
created by helicopter rotors blades or airplane propellers interrupting direct sunlightate of 4 to 20
cycles per second.
_MYIOF KemM WFc p3bNbm wiOF c,lF Y v WMe W o yipiesan haQRS) T kO 1 ¢
EBl IOF w/ilY _ wmY W WAFUYbb cbhF p A OFAIOF xXMF yg KGBE m |
WY T b BIF n40R F@Wmpp bpb /s 3 U

(4) Confusion with ground lights:Occurs when an aviator, mistakes ground lights for stars. This illusion
prompts the aviator to place the aircraft in an unusual attitude to keep the misperceived ground lights
above them. This illusion nébe avoided by referencing the flight instruments and establishing of a true
horizon and attitude.
FMKMT amtxIOF fFaxY nAK #ibch ambb: ugThFy FwT YrotdVFy .3 VEYM
OdMT FKkPTHYb ¢cT YA3Y chlOF wrYpuF wrmMYuF ndAK ATFcT
wcTCcHIOF WpGCFAIF wrNYmMmM cUYTUclOF ®TuF bT HUpKH ARTFp T

(5) Relative motionis the falsely perceived setfiotion in relation to the motion of another object.
.0 p 3y alfF Ty ™ YE Bioc adB Wy MIOR@EH0bc arF wT 2 HKIOF wbp c
EXAMPLE You are sitting in a car stopped at a stop light and unconsciously reduce your scan outside
the velicle. Your peripheral (ambient) vision detects the motion of another car pulling up alongside your
car. You perceive the forward motion of the car beside you as thevesdrmotion of your own vehicle.
Alarmed, you slam on the brakes. y
Wpc HocbP MbuATe BHEFYDHEY YLLIQDVT B 0,05 YRV MIB VAREDK Wiits W TR aMibepkK - b F X B
WhprTthHh PrpUTY wWOMFcB? amMUb Pmbhm PA3KF nlOF WhprfrT
(@ The relative motion illusion can also ocaluring formation flight. ' The forward, aft, up, or down
movement of a lead or trailing aircraft may be misinterpreted as movement of your own aircraft in the
opposite direction. /
P A> KOk B OR (WO T hip cCHO R e Ftignforitkeb 1 TYAPET AV ¥ uiFokallpc s (Y
FAnTT pTFMbb cbhbiOF Wp CF AIOF wbpc FaxY n Ak AKUAF sn K »
EDBFNBOF urth
(b) The relative motion illusion can also occur to helicoptestpihovering over water or tall grass. The
rotor wash creates a continual waving motion, which -makes it difficult to maintain a stationary hover
point.
0B F kA BOIFK Oy EHBDNTIY MEbvie T FEDK U MpBHEDFAKRY Y3 [T AYH 8T uihkilec v (M)
dMT wh3I3F X Wpmkr WpSrF AKFE PmUM ndAK wATFcBF pfFTAIF
4 F bs IOF

(6) Altered planes of referenceinaccurate sense of altitude, attitude, or flight path position in relation
to anobject very great in sizflike a mountainko that the object becomes the new plane of reference
rather than the correct plane of reference; the horizon.

MM aBt niOF w7 TUoHOFF A (@B YUpTAUGD p ¢ This PUIddE M RIBF 1w ESF(EhissL F F v kv
(@ Ty F ) @B BFoMIs 48 BUALA | HDpr i MFBD BbT P MbarT R AT(b 2 1) ftpBharc




(7) Structural illusions: Structural illusions are caused by heat waves, rain, snow, or other visual
obscurants. Atgaight line may appear curved when viewed through heat waves.

pbLU atUhmsulF WD AHBIYPOF H BIGEDHFIPHRFIOFW T2 mvieF . oupT SEHY XABF cabftaFm |
WpFpctlOF d9frtmMB bb> B 1ib

(8) Heightdepth pereption illusion: Due to a lack of sufficient visual cu@s desert, snow, or watgr

the aircrew member will experience the illusion that they are higher above the terrain than they actually

are.

( FBHOpT EAMIOKMp PADRYTCTF BAFD wWT p I IOF OB FINGERY B pldr@pH LI M 3B
CcYTYCcKOF anxfF b aAB nAKY aF b

(9) Crater illusion: When landing at night, the paosition of the landing light may be too far under the
nose of the air@ft. This will cause the illusion of landing into a hole (crater).

2Mx NP pYFP Mbo| M WGAHREDE s ot pbrPonis LANMBID WY s o YL TAVBIEPK : Wp Y d9OF a k ™
WpYc mMcx AmMIYInH

(10) The sizedistance illusion: A false peteption of distance from an object or the ground, created
when a pilot misinterpets an unfamiblr object's size (like tall trees or buildinds)be the same as an
object heis normally accustomed to viewing.

QAF> pTHYb? pFTAKF amUt FBpxK 6bHwAFpNMIBF bGBUTF vg @ T
BB iD/Tal atc EMONAIR (AT MAIOF  dF J fPm300R WA Op rathTL

(11) Autokinesis: The autokinetic illusion results when a static light appears to move \thgstared at
for several seconds.

.C X B piCRT HQ orHBi WOBIlp c b T i kY n 9K d3fF X IOFwWb oucEBIF kM Y

(12) Reversible perspective: At night, an aircraft may appear to be going away when it is actually
approaching. This illusion is often experienced when an aircrew member observes an aircraft flying a
parallel course. To determine the direction of flight, the aircrew member should observe the position of
the aircraft lights (red, right, return).
2pcT F B .UBNSRIKURER TRHRGIU TGN R G TWEARMIBH: EmM b8 KOR) p M/ X B K
OFpTAKF pFpTY aA4YT wc.ac it BGpWHpCMBEc pF Hp OF HYUPIY B 1 EL
amMmbh WpCFAKF aYT aT1BTIHOF) MpiOFwoT™ wHAKc BJJOFF B OF A BOF
(xe wIIpbUs




x Vestibular System:
PCT AKX IOF C

a. Even when deprived of vision, we can still sense oun@tien to gravity as well as movement
occurring during activity. Part of this ability for orientation is due to the organ of equilibrium found in
the inner ear, the vestibular apparatus. The vestibular system detects the position, motion and
accelerationof the head in space. Although we are not usually aware of the vestibular system, as we are
with sight, hearing, touch, and smell, it is essential for motor coordination, eye movements and posture.
MMk mmB?_ &mYx cbWOF wbpclOFM w1t IMF T IKOF nlOF wWYHxIOF 3
plpcT Ak ptOF CFnttOF 3 ne bt pMIOFM wrtA>FpPpIOF agMuF cT D
MB bfclF Mk F.Bb pCTAKpOEKERWR KOFT bls 7119/1 RUPF K BE@'b(pc:bM
nAaK wAm/FOf FmMcE wbpc &1 hxb ¢ Talk BB EFREFBIOF p EF M b
abhtOF wt NYwm

b. The Vestibular Sysem: The vestibular apparatus consists of three parts: feicircular canals
vestibule, and thecochlea
W Wnes i a1 gOFF p FOF  cPkHbx  FHGETMYK YuQFbl X © gpBC TpAXKTRARFp HKOFF nC

(1) These end organs are small, measupiist) 1.5 cm across. They reside well protected within some
of the densest bone in the body, the petrous portion of the temporal bone.
aANIOF agB pp3HbOFE _ CtIHOF Mk MmASTISWETCc B &JAK Meébyld i bb> F p
.c Op HIOF

(2) Within the vestibule lie thetolith organs - Both the semicircular canals and the otolith organs
interact together, providing vital information to the brain about motion and orientation in Earth's
gravity. The vestibular apparatus is sensitive tespure changes within the atmosphere and can be
affected by upper respiratory infections.
drBMANBIOF bf Ppuy wimMb be/lb ALE MR npbtbo b F EHEWp WOF p
YTt Eflc aMBpCREBFTHRK p u F wT 2MF T  ntOF w2 PxIOF 3 a ht IOF wt NY
FTANKOF wWt BYXbWOF ppfFTtTBIOF ¢T 9F 3F nblOY

SEMICIRCULAR CANALS

/ ' ‘ OSSICLES

" AUDITORY
$ NERVE
(to brain)

COCHLEA

' EXTERNAL
| CANAL

EUSTACHIAN
TUBE

AURICLE OTOLITHS

(inside)

<~ OPENING TO THROAT|
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c. Vestibular function: The function of the vestibular system in spatial orientation is not as overt as that
of vision but is extremely important for three major reasons: Visual trackeiftgx information, and
orientation in the absence of vision.
PHIF B bFclOF MK FBDB wc HFow SkHuSOM @t 9 YROROBC T O

ARDIHFOC B o9 HOM, Wb o FITs /B Ho/ARRB R KC THRM WFF YV D

(1) Visual trackings most important function of the vestibular system. It provides input to the brain to
trigger reflex mechanisms in the eyes so that when the head is turned, they can track an object
accurately to prevena blurred image on the retina.

ns AT/NIOF abehb cblO ATNIOF ¢T dY9f Hb/xs KFp HEF KR0S Ty HHC
AT NHOF w1t B3I cT wlmleB pTOM wcYFm WpmH nAK

(a) The bain requires the eyes to present a clear picture. The clear picture is easily accomplished when
the head and body are still. Imagine what would happen to the picture. if you were to turn to the right
while still maintaining the image in sight. The imagrild pass across the retina, as the head is turned,
which would create a blurred image.
aF HDIE YoHEIMS bk Bt bibanvis wgY Mlpvb nE bvclRwyc Y Fm WpmH nAK bMHY A0 47T X
p3Nb PmTH TWOMOIEIOR Tn Nlko MHIOF F U3 B 47T B 7@ B HOFOF ILIH X ¢
LATAKOF ¢T wlwmle WpmHb ntOF ppYT PmMb
(b) The vestibular apparatus tells the brain to send the eyes in an opposite direction of the turn. So, if
you were to turn your head to the right, your eyes would deflect left, thereby, keeping the image in
focus.
AYT pa718TIOF ufp T hEY HBFY padFp Moo bE TFFMYB HABK YU FetkHIlpH FriMOF 4
WpMHBIOF ndAK CtbpblF nAK wWATFCB
(c) This reflex mechanism is responsible also for a conditiowrkas nystagmus.

. BUHEEREH PP p/he HEWOHENK £ YO TS AV E FEIMFWE(O)

1. Nystagmusis the jerky undulating movements that appear when the eyes are unable to maintain
steady fixation. It consists of jerk movements induced by repgtenoving stimuli across the visual
field.
pBbHB Y9 3% ndK wATrcBF ndK Wpphbr Ll pTM0OT HOALIOEF @ hykbY
FTYPIF brpte ¢T Wppbbhe WpmMH? wbpchs .WerMHAMO Wp K

Example Nystagmus occurs in an aviator trying to track multiple objects moving counter to the
direction of the aviator. The eye movements which cause nystagmus occur in two phases. The slow
phase movement occurs when the eyes follow a targbe st phase is seen as a quick movement in

the opposite direction returning the eyes to a neutral posititfrthat repeated with other objects then

it will lead toreducethe acuity caused by the inability of the eyes to maintain steady fixation.

ATNIOF CFCbk Y iP@MmhY cbTOFWhRe dtOF W bhlse af HhT Yb#A®H b bwm
EbF N1BIOF nFptbuF cT Whmgle wbolddr b w/BThoRRHQRE bugsthc pdek
WppUYWOF apK UIBY pHLIOF Wpc ¢ T aFdHA R AtGBF Fpip/Yirv BP M BOF

af hbtuF pmHblO pBbhHhB df X

2. The involuntary, a rapid eye movement that occurs with Nystagmus will prevent the aviator focusing
inside oroutside the cocgit for a short period of time and that may cause fatal results during flight.
Wp CFAIF b3Fp ndAK CTbph!OF a8 AFpTAIWF ppT WNEksb Pmb
LFpTAIKF b3 wAbfrld 6CFbx WIBT pLU
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(2) Reflex information: The vestibular apparatus provides reflex information by providing the brain with
AYTF2NXYIEGA2Y 2y (KS o02RéQa FOUAGAGASaAad ¢KAA Aa | OO
Theyoperate to ensure stability of the body.

FMBTIOF dfr TIOF N1YS wuUANbeIOF df BMAJ B OF BT BiF BRIBRF CH pe inHA

aPTIOF dfF 2XmM pFpUbhdbylF GGG HAOF GFYKtUBF Mk D HBYBHD

(3) Orientation without vision: The vestibular apparatus provides the brain the necessary orientation
information when there is an absence of viseminwalkingin complete darkness

MK FBDb pAXAK UFTO LWf XK AMbBT F Bb XKy NoyhORE YOREB bii Tt M b |

JesbhellB aFts c Tel B ThHeHD

pCT Ak p ORG6 CF nt KOF

c. Components of the vestibular system:

(1) Semicircular canals:
wTt p CF p O P Hx HOF

The senicircular canals are arranged at right angles to each other enabling them to detect angular
acceleration inthe yaw, pitch, and roll axiShe semicircular canals contain endolymph fluid which is
allowed to travel freely throughout the vestibular cavitié¥hen angular acceleration is applied to the
body, the semicircular canals and endolymph fluid are also accelerated. However, the fluid within the
canals lagbehind the moving canal walls. This endolymph fluid movement is detected byaiheells
termed ciliainside the semicircular canals and information will send to the brainiatapreted as
rotation of the head
cT 3pcT pMIWOF pMFCIOF bTtTAbHIOF pTthpch MTAbBh c b KN
AOMDBIp GTBAXKMWKOF CF ntTHOF PTMFTbhb b3Fp ¢T wryEpXWpcpmr pl
b ¢ P ORRY HINATH P NI ASELEHDI updRHEP HoREH RakED Yar Hen R ASEs p ME bt THLLpk
ba>Fp pTtTmb wtpll FTb3 b .EhdmELdM eiph H PRMCOBAERPe B2 Y B A IOF
EYpA aFpmMp wbpc FAxXY nd9K pHYbm MfBpIO

(2) Otolith organs: |
AOCFEFMbIOF2n bec  F )

Otolith organstranslate graviational and linear inertial forces into spatial orientation information,
specifically, information about tilt and linear motion of the hg&arward, aft, up, and down).
nMBbT IOF wt1YM WFppYM UWTTMbIOF D whbF A CRmHBdOR N K Y n IOF W
N AKUPR AR IQFF B JOE YIpKAO wT A3 IOF wbpclOFmM EYpPpIOF agbiTB whbpc
(bYPBHBuF nlOFm




x Vestibular lllusions:
M CFMHDKFCRaFgKMEE CF n

a. Somatogyral illusions:lllusions created when the body is turning or when it is subjected to angular
acceleration for prolonged periods. It is the inability of the semicircular canals to register accurately a
prolonged rotation.They include:
dFpbYH pMFC b1ttNnNbhb n1T49K AAdBHT FBpXK ymbkFpudwWh whpc
AFpmMp nlOF KpNbhIOF pxK wudTtUp WpmHD Yf B MGPABMOF WTF W
. bBWHAWMMA WphY

(1) The leans: The most common form of spatial disorientation. Usually occurs when an aircrew
member lacks visual cues for orientatidhcharacterized by a false sensation of bank when the aircraft
is in level flightlt results after daig turns for several seconds.

AFPpTAIOF ppT ATce cT ufippcy2RmAYLR/RNDESTK : o TBiv B(HRED K K v K
AFpwmbpOF 9 afpwTWwFhep /W matm Kfp CF MKOFG xilyTbb.nF 8 mH BF o & T B D
CXFEMYX WpNK

(2) Graveyard spiral: Usually occurs in a fixeding aircraft but can occur in rotawing aircraft.The
pilot unknowingly enters a coordinated steep descigd spiral, which falsely stimulates the
semicircular canaldf a pilot unknowingly enters a turn of less than 2 degrees per second, the pilot will
have the false perception of straight and level flight. However, the aircraft will be descending in a turn.
Upon recovery from the prolonged spiral to straight and Idhight, the pilot will experience a sensation
of turning in the opposite direction. This is because the fluid remainsoitiom This makeshe pilot
feel as though he ®&sturning in the opposite directionlf the pilot is inexperienced, the pilot may
correct for the false impression by &ring back into the original spiral direction.
FBPpXK whkFc@bsOFK dBpE€PHAIKF c¢cT 2pcT pgYb lyrbds OR21 wFBBYMOM KOBt
neBAK awmp 2w MFFE ARFM b2 pwyTFOMYF b PHXIKOF d9dFMXYHKF CYcbh ctt
Pvh WpCFAORbDBYTANBDM #@ABTY omMbBB c¢T pTAT #HXY2 UMD
ntEFmMT PmMB pFTAKF a°YT artYb hewdFk FopFvpopt AuWdFp cn2ORb YURuME/T K
WHFc ¢cT wrpQCFp PHXIOF 4dFMXUYIOFEBT /1pMF Me fOFbg ¥ B 8TOF 4 b §

ockr pU WXYT AFpTEMBF/IeTOFEgBhbUupTOTp T AMBBP miOpbcCF R
COMUF uptTbuF EYX? c?2IOMAKF aFpwmp lOF

ACTUAL
OTIO!
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(3) Coriolis illusion: This is the most dangerous vestibular illusion because of its overwhelming and

incapacitating effectsThe Coriolis illusion may occur when a prolonged turn is initiated and the pilot

makes a head motion in a different geometric plaiis will lead to the movement of the endolymph

fluid inside all the three sengircular canals whichesults in overwhelnmg sensatiorof movement in

the three planes andhe pilot will experience a very strong tumbling sensation.
6bxb chIOF wuYTNBIOF dFpT X YHhIOFM pBf MIOFE Oy TAe@E  apIKPBY
omb®e pT1O p>36 omMbhB cT WhHYp T p c b DE DM paps WkY F T A O
pBFO EfFPhcY ¢T upmp?3 MIIBbThH pMIOFmM WX bl X tOFL FptMbGEBFp |

Jor upLLgvHS 300 [N SR FFe"POFTAHRE CTHv A LY Yic Tub i M BHEE Tulpc )

b. Somatogravic illusions:lllusions produced when the body is subjected to graintrtial (simulated
gravity produced by acceleration) forces whereby the pilot falsely perceives a nose high or nose low
attitude during changes in linear acceleratidiney include:
nNOF pFTAIOF?2 pbYb chOFmM wrYpuF wrt 2AMpt KOF OB TMyB b c R L,
cYpuF bTtNbIOF ¢cT 4FpTNbhIOF bo> FaABYx WpCFAF wrtNy
beWphNAF AAIO

(1) Oculoagravic illusionThe oculoagravic illusion results from a rapid downward motion of the aircratft.

The vertical stimulation of the otolith organ produces an upward shift of gazeeieyths. The eyes then

sense a movaent of the aircraft instrument panel in a downward motioFhis results in a sensation

that the aircraft is in a noskw attitude (diving).The pilot will then erroneously correct for the

perceived condition by pullingft cyclic.
PCTAKPIOF CFAntlOF 6YHagh mOK plp ¥h AROHWEB @ EOR)wWHPBE c IOK
McxX Wpchb WpCrAIOF dFpNBARKEE MIOORE YRT AIORIOEbed ETF Hb M

WM pc bbb PwupF pr DA KQEACF B agmMbb FanbepUs Yy WwmbhHhs
W3  FpmIIOF nHOF Wp CF AKOF W

(2) The elevator illusion:Occurs during upward acceleratiomhe upward vertical stimuton of the
otolith organ produces a downward shift of gaze in the eyes. The eyes then detect movement of the
aircraft instrument panel in an upward motioRilot response is to push forward on the cyclic to reduce
perceived nose up attitude.
cT bmMch nKOF ppYT nAKuyFn MKKFE ppog Kb mE MHIRY h@x F& é MOBF
NWTp? pambbT KoupFT AOPK - ullBprethiyhYillp € F AIOF 4B N¥ BB F 9 p OM IO 1 YR
NAKUF McXx wACFB WpGSCFAKF wBpYe a4YD I

(3) Oculogravic illusion:When an aircraft accelerates forward, as in a takeoff, a granédial force is
applied to the head in a rearward motioithe otolith organis shifted to the rearThe otolith organ
sends erroneous signals to the brain that the head is tilting backwards. This signal results in the pilot
sensing a nose high attitud&€he normal reaction is to push forward on the cyclic and dive the aircraft to
overcome the sensation @ excessive climb.
ntOF #bpcbm EYp W@k LuFK bokKY ke ug ROFM Ok FOB caisRMP R 8T /by JIFh
AY? WNA2b MFBpOF nNnIOFP@IAOFK nHppiwr3d/1pChADHD PHD F n p FOK
AMbbh wWTAARAPRFVMBAYWACHP P WpCF AIOF wBpRAPpMEONIN BOF h6QGF
NAKuF mMcx odBHbh wlOpc ¢T WpSFAKF a4Y3 WD
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x Proprioceptive system:

- Wi HH B BHem

The nonvestibular proprioceptors (seat of the pants) make up the third mechanism for equilibrium.
There are a variety of sensory nerve endings contained within the muscles, ®ratwhjoints, and skin.
These nerve endings provide orientation cues to the brain while on the ground as well as inTfight.
nerve endings respond to pressure created by gravity or inertial forces. For example, when we sit,
pressure on the buttocks sels signals to the brain, providing orientation informatiémthe absence of
visual cues, a pilot will be unable to maintain a level attitude because the proprioceptive system detects
gravitoinertial forces that are often inaccuratenformation from the proprioceptors does not
necessarily reinforce orientation information from the visual and vestibular system. The information
provided by the proprioceptive system might be misleading, which is why aviators should not rely solely
upon seat of the pantdyfing.
E F Jodsiy RYinH OAM &R He: TaCMAERL R Bjivp CRIBG T HEN R BT b w T TSicF FBFhH il »e tOF
b oroYrBH@E ¥ N OF ¢ T Wp MTMB AMbbwm WT Hc.(OE XOFB BB A DB
AFpTAKF bbid nbe mMF KpuF nAK agmbTt FBpxXK PpRTHE vyt /N
bxK aBtIOF wT /1Y M2 spuphFoRcUYIORv km ALLKOM 1MFKT KBRF X8 6 b F x HOF
dr e AbHBIOF wlp apK UIHD WpCfFAAK wTt mb he IORE myt tKIFW OF
0B wWBpfFpUIF dremMANBAK wUIF As .UWpRMYOIOR agmhbdkp wk Bb
v AF WtT pfFTAIOF aYT WIOMIOM w4 AY BpvC TufkxAF IOF aGF bt HOAIM s
A F p T AOKp [owet®F unspvepvidO a)hiytobc WF NS MB A B hBHE

112

——
| —



x Types of Spatial Disorientation: . .
CCFYYIF sMFpAY

a. Type | (unrecognized):Pilot does not perceive any indications of spatial disorientation. In other
words, he has no apparent orientation problems. Type | disorientation is the most dangerous type of
disorientation, because the pilas unaware of a problem and fails to correct the disorienting situation.
This type of disorientation usually results in aircraft mishaps.
btmMb b pFTAOHYPORYRES bn ShiTePidMmiEg F T PHAF be) pwm [IFOFN M x IOF
Wpps MF cKFmM pTO amMbt pfFTAIF afF TecQEFRY YoldF  ubcFYpRFAW LuFA
nNOF ppYT fFB WpF K .FCiCKWRYCIOFD »KF pcACYFLUYFY KaFs  WRvipxAOFL, FF MigtOF
WpCFAKF ¢cT 2pFwm

b. Type Il (recognized): Pilot perceives a problem (resulting from spatial disorientation) but may not
recognize it as spatial disorientation.

AB Wt bF X FAXY% QUSYBI BU4OFp)ALSHHD x0T Boym B it Lh BEFHEROE A HAR X O
CCFYT UFpAYY U

c. Type lll (incapacitating):Pilot experiences an overwhelming sensation of movement, such that he
cannot properly orient himsely using the aircraft instruments.
WhYx WtTtmb nAK iibpuAlpDa el © fi RBEONPTY A IOF B8 3 BFbYGDRFOOPM XUEC
Wp CFAIKF WEntyY ndK pFfFBbKL

x Dynamics of Spatial Disorientation: y .
CCFYYIOF UFRRpAYLUF

a. Visual dominanceA learned phenomenahereby one uses focal visual cues while excluding other
Sensory cues.

W TABREPT TICFHORWIT LFRVIELHENY C b p ¥ DI 3 1Y206 SF be Ty MO B AYT p HD,?::OF( %E AT B
EFmc

b. Vestibular suppressionActive process of visualtywerriding undesirable vestibular sensations.
OK pCTAKkpIF CrntlOF aB wBpfr YWOF F a1 Tp GuoviXppstOfp TAFHOFT HOF
WKF NT Wpvmb3y ppHBIIKOF Cfr nt OF

c. Vestibular opportunism: The popensity of the vestibular system to fill an orientation void swiftly.
WphTtphp! wWKp®HB? WFppuF dremMANRP Ca Hk MOFBIOF ng¢ HOF |

x Measures Used to Help Prevent SgtDisorientation:
CCFYYIOF nlF puA ¥ il FOF T p K|

NOTE Spatial disorientation cdbe totally prevented, however, the possibility of spatial disorientation
occurring can be reduced by using the following measures.

dbfFc ampc wT lOF BwWpcFYH HUypstHs® hebtc Pk YiTs LHHOMLp&A/Esbig b T
. WTIOF bhIOF 4F_ FptuF aFp>bbhY
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1. Aviation training
AFPpTAKF.1nAK Wp|
2. Instrumentation trust your instruments.
Wp CFAKF WCEntYx dYFp s
3. Maintain situational awareness
WFppuyuFmM cKmMKB WHOF c
4. Never fly without visual reference points
WpfFl ylO FNnBFpPp3bHY pagbBEd WTGCpPpB
5. Avoid selfimposed stressors
DPFKPpUF 9F 32 BWM w1 BY X

x Corrective Actions to Treat Spatial Disorientation:
CCFYYIKOF UFpAYUF wt KOF 1B IO

1. Transfer control of the aircrafbetween the two pilots (seldom wi both pilots experience
disorientation at the same time).

(Y IMEE Ve TApFAELIbe Tc @Y YU PAY uFuo SMc fft otptene) AT pF T AIOF AT 2 Wp CF

2. Delay intuitive reactions.

bF T N b Tuy FbcHRONE > b IOF

3. Refer tothe instruments immediately upon losing the horizon as reference.
PPHLIOF OdTuF ndK bSCbvpF agFp8T pn~>

4. Develop and maintain instrument crosschecks.
Wppbhe WpmMHY FAXTS wxpfr YsBHOFM WpC

5. Trust your instruments!
WhpCFA ¢cT Wphmt mB OF

=-+=4+=4+=4+=4+=4+=4+=4+=4+=4+=4+=4=4+=+4+

Review Questions: Wt FpBKF wHA:

1. What are the main terms used in Spatial Disorientation?
CCFYYIOF MWFpAYUF dAT wTt BF-

2. What are thawo types of vision used in orientation?
nTtTmMbIOFM WFpputkh2apsbhb
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3. What are the types of visual illusions?
wt p BIKOF a3 Kk Mmu F b

4. What arethe components of the vestibular system?
pCT AK pOF @&Ff nt OF ¢

5. What are the corrective actions to treat spatial disorientation?

_CCFYNPORY b fuct Hg B@GYIBRFT ¢ FbHAQE .5 F B
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Night Vision and Depth Perception
OB JZIOF WFEFppYM WT:

Air crewmembers rely more on sight than all other senses to orient themselves during flight. The
ability to identifythe terrain (type and position) and objects within and around your flight path such as
manmade structures and other aircraft will greatly assist all air crewmembers to perform and complete
their mission in a safe and incident free manner.
PF BBIOF nAKEPRdAROFYnWE wek YaOFpF BbhKY a8 pXbY aFpTAl
pKFBb PmMBH wdHAcBIF Y9FpCfr AKF w1 Y3M™m Wiy evEORipKAHREDL T v i
2S2pFmc pF bmMHlbe gmp3aIm weBbH? gFpTAKF

x Components of The Human Eye and Their Functions:
FAYCFEOMM wr pl K

Cross section of
human eye

Comea
N

Aqueous
Humor Spo! ——_ Optic

1. Thecorneais the transparent protective tissue located over the front of gye. It is almost circular
in shape and projects forward. The degree of curvature varies with each individual.

EmMUYb wasgFbRREDbopbugpWesh avs.A4 T JTIOF wspUB ¢ T p miymk gOH OE L F
P36 nKOF J>31 a8

2. Theirisis the round pigmented (colored) membrane surrounding the pupil, having ciliary muscles that
adjust the size of the pupil to regulate the amount of light entering the eye.

aTAxXxhtO YIYIWOF atc cT abcbylcQhmMe BF 3 pQrRETRQGSHIGDRF i1
ATNHOF nHKOF b3 FpOF

3. Thepupil is the opening in the center of the iris (black center portion). It allows light to enter the eye.
During daylight conditions the pupil constricts, duringkdeonditions the pupil dilates.

4F LmdT /bBPR b3 Fp 0 lOF.(b. VMiBF pHEIVepiB 3AFY PCY @Fp » & BF UF M T M
fBtc MBMbTM Y3V IIOFABADOKD MNtpE by /1OFAMba 8 3B IOA F L W
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4. Thelensis a transparent, biconvex membrane located behind the pupil. The lens directs light rays
entering the pupil upon the retina.
WT b3l nfFth'¥Yd YYD A PR Oh M T wB O T BSkiF THOH jOBIPb/ If
.40 1 11 IOF

5. Theretina is a thin multilayered membrane which covers most of the posterior compartment of the
eye. The retina contains thred and cone cellsof the eye. These cells permit us to see. The retina also
contains a coloring tint callechodopsin which aids in the effectiveness of the rods during low light
conditions.
WT AMp 3 BMIFT FTTYbkbHIBE RyT DD p MBPs KWF  CTIOF UMAQYBARF d)
A0 T B vrElywgsOEBe R Y YEHEpMghp A IOF n AK  Wp p YIOF g K .auw HOMOF B & KDF
bTAUIKF _ MYKWOF d4dbfFc bb3 wrt3Ttyy

(@ Cone cellallowusto identify colors. They are utilized primarily during daylight hours or in
other time periods wher bright light source is present.
cT MF pfFnxXKF d9f K h drav QytHmn BKe B MH) BOp @1OfF 2kHER bl MOE
MNAF BIOF -~ mMYA ppHe FnaTT p
(1) Seven million contained in the fovea and parafoveal regibtise retina.
ATNHOF wt B3l ¢T FnilOmc 7F e WF Mp UmMIKOR)F yH A KOE @ MK
(2) Sharp visual acuity and color sense due to 1:1 ratio of cone cells to neuron cells.
A1 bpNe3 wyrAmMpa3B WT A3 bbb wBAbBB WT 2HBLKRAWT A3 pmtwm

(b) Rod cellsallow us to identify the outlines of shapes and the silhouettes of objects. Rod cells
are utilized mostly during time periods or conditions of low ambient lighting and darkness.
bbida wT BF BY WpmpRAALWM 2a y BIOR IOF a pi 5l OF 26 MO [ AK> FOFNbH
aAble ME btdU _ MY FATT D
(1) The peripheral area of the retina is much more sensitive to light than the fovea (cone cells
only) and paafovea regions (cone and rod cells). There are one hundred and twenty million rod cells
located within the peripheral regions of the retina.
O AFAKS FOFWYT AMp 3 B ) LSHRNE A8 FM HEF B HoRmitky1THe: FLiOEBHELYRIE( 1)
®AFXBIOF cT WH20T mElF wguwIpDridrUuaFans wrmvispe 8 KQBp Yor Shite KFp mvf
WT b3 OF aB WT
(2) Decreased visual acuity, color sense, and increased light sensitivity of the peripheral regions
of the retina ae directly related to the ratio of rod cells to neuron cells (10:1 up to 10,000:1).
nAaK Wp p WYt lauTr, CHBIBEGUWFE A8 bbb cT aF BHU® LWF XK AMDBT
.(10000:1 p c10) kB A b BB IOF wT DHNIOF [ T b3 IOF nlOF wTt 37 Y YIOF

The Retina

Nerve | Nuclei
Fibres | =9 < — e

'i - Rods
Light ) —

Gangllori Horizontal
Large Celis Cells
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(o) Retinal blind spot
wt b1 OF ©T _ F 1B J1IOF

(1) Theday blind spotresults from the existence and location of the optic disk within the retina.
The optic disk is formed from where the optinerve enters the retina. The optic disk contains no
photoreceptor cells (cones and rods). The day blind spot covers an area of 5.5 to 7.5 degrees within
your visual field and is located about 15 degrees from the fowdawing with binocular vision
compensates for the day blind spot. Each eye overlaps the other when viewing. The day blind spot is
not normally noticed unless one eye is not being used for viewing.
UHBNKF w1 F Ay IplpRb2AAF W /pLUMGFEMP fp /p ¥EORQEA WhpKARQFB /PR M
WAMX BF Y U IOF M) wTVMAYMDIO BUKdFB CFhBLI 3F ORI Y NTIHOA K wp M Ok ol p H
ppHIF JpUOF WVUmB 4 M5TMORSSUItTE® p hED80BF bF T ¥ pAPF c Y A
bt iceA Mb Py naki@F i F T B TIOF WA Y x IOF .UpoMIhxMORS K BRFRMMICTp PP A
Op3ukF aoTANKF ¢T _ FT1T8BJNTKOF

(2) Retinal night blind spobccurs due to the total absence of rod cells in the fovea and the lack
of rod cell stimulation within the parafoveal regions. These regions are filled almost exclusively with
cone cells, which are inactive due to the loss of ambient light. Theefieativeness or inactivity of the
cone cells causes or creates the night blind tspacated within the center of the visual field
encompassing an area of 5to 10 degrees in width.
WpmprptTBIKF ®AFXBIKF ¢T FkppK afF HHxAWF Y xpQFB JtHOF wug A
WT IOEMF bOPK_ MYIOF pmtm 2B wlOF 1T pT O 4Mbhp H i fOOM |
bfr t B IOFL0 gnBlOFYSSimarpp p b B B OF WY AXBIOF pp HB32KOF bfF TBHF Cbp
.p p I IOF

x Type of Vision:
FTYXIOF ¥

wc YFMYOF F T Yp

a. Photopic vision:

(1) During daylight or bright light time periods.
MAF B _ MY FATT ptmMT cHBOF 4FpbYIOF

(2) Use of central vision or foveal vision (cones mostly) whisien and acuity is optimized.

WT IOF K WbTA W®@> p Mk)ARDT LESHOR I [F T DYOF  a b

(3) The best viewing time period for color sense and image sharpness (visual acuié/@)p to
(6/6 oMbbh o WRPWHBIOBpWpcm AFMIOEF c¢cT Ebchd

b. Mesopic vision:
wB b/l OBt 1 31 IOF

(1) During dawn and dusk lighting conditions and full moonlight time periods.
p B HIOF K FB\pbBHERE] KOFYFKQpM YY (QFb13 4 M bb

119

——
| —



(2) Parafoveal region, a mixture of caand rods becomes the primary source of vision.
CK FTbH3>3KOF MMk agmbbm wWtI3ITYUKOFM wt AmMp@@)B KOF F 1 b3 OF
FTYpIF aB WMXIOF F|

(3) Visual acuity and color perception is limited due to the desecaf cones, and limited
guantity of rods. Mesopic viewing period is considered the most dangerous period for viewing and
depth perception.
FTVYORTWYMMOF FTH3IOF aB ppcs ppKmM wrtAmp 3 IOF [ T b3 IOF
DB NIOF WFppum FTYpHAK YFphb

¢. Scotopic vision:
WB bNEOBF F T Yg
(1) Night vision (partial moon and star light lighting conditions).
(@amvt xtOF _ mMYm c ¥ GitHKGROFp AP T. Mbdbi 39 HipMm

(2) Use of peripheral visiofmostly rods).
(Wt 7 YL ) FerAmc s kOF3ZQIVMK IOF  ap > b

(3) Acuity degraded Silhouette recognition degraded and loss of color perception.
AFMIOUF CTTBh nNAK ppUIOF amPIOFBMBc bMYb bF b

(4) Performance b off-center viewing and temlegree circular overlap scanning techniques is
necessary to compensate for the night blind spot.

pSCFMp IOFL0O b> FbWh HAM pppbCbpB pTMNHOFE p AXIKOF wyY4) pA bbld AaAB
bTAKOEF ¢cT _ FTBNIOF W

x Factors That Affect Dark Adaptation: =
ablJOF B PTTPHKF n

a. Photosensitivity of the eyas one contributing factor that affects dark adaptation 5 ‘
AabAlF WB PTTBbbIF n d9Kg WpshH KFC.MYARF pET

(1) Conecellscontain a chemical calleddopsin
AT HhIIvmpetThhr Wt CF 7 eymr B mpp(lB 8OFn f K bip MO C

(2) Rod cellsare activated by a chemical known dsdopsin Rhodopsin increases theds
effectiveness during dark viewing periods. On an average it takes 30 to 45 minuteki¢weaéull
effectiveness forods to be dark adapted for night vision.
WT 3T YUIOF F T3 OF baKHW Qs ADF B C T €ihd 2t DD whd T m P
abl A wYTbs e?3kbh ¢ bIO W5 DIORHAGEH TF T ik SAMGORLF B TF BHHGFE p@RO§
WT AT AKF F1Yg

b. Thebleaching affect of the photoreceptor celis another factor that affects dhk adaptation.
Aab[lIlOF B PTTDBhIOF nAk Cu¥¥YOoF &MRIOF IOF B8 Buw BIDF n A&
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(1) Bleaching of the cones and rods occurs when eyes are unprotected and exposed to direct
bright light or solar glare.
Wp!l FPBIOF wNAfF BIOF EBl OF w/lY nlOF wtfFBc fMpPD AT NIOF

(2) Cumulative unprotected exposure to bright light or solar glare may incrélasedark
adaptation time up to 3 to 5 hours, causing negative effects upemightvision acuity.
3 pc NIOF ablAMPpFA€E RIOFbhIPR TAIdM, wTfFBc aAME2D Esl OF wi
CcATAKF pHWBIOF Wpc nEHAKKOBET 9345

c. Poor nutrition and dietary habitsare other contributing factor affeatg dark adaptation.
AbAOF NWB PTTbhOBp N AKppEKK E@ppp N

(1) Vitamin A deficiency hinders production of rhodopsin, which is required for the effectiveness
of the rods during dark viewing periods or conditions.
FTYPIOF 4dFpbTmM 9Y9bfpc bbld wrTITYUIOF FTo3AF wTlOfF NYIO
.yB b /1B OF

(2) Consuming a well balanced diet that includes such foods as milk, cheese, carrots, green leafy
vegetables, and organ meats (liver, heatc.), will provide sufficient amounts of Vitamin A that is
required for the production of rhodopsin.
rTBb pTMF vpWEFSFHBDBPEWE bXs wTSCFMO pFMB ndK pwmbec
AT HBI3IMpmplOF WpFB OF bhXY ¢

x Limitationsof Night Vision:

a. Depth perception
o TIOF LWFpp Y

(1) Perception may be that you believe or assume that you are higher in altitude than you
actually ae (false interpretation or judgment of actual altitude related to poor depth perception).
WGCAF I irFTp Tpwthwe OF cUT Yc lOF WfF YbpuF aB n(BEKY WFYbpY
(PBNKOF pTtphch nAK WppYKF c¢cT

(2) Use proper crew coordination to assist in determining your actual altitude.
CcUTYcOF WKFYhpY pT1hpbch ¢cT WphKF@B®BAK WpCF AK

(3) Use your search light or landing light. Utilizing these methods willtlgreasist you in
200FAYAYy3 OfFNARGE Ay NBEIFGA2Yy G2 @2dzNJ | ANDNI FiQa
below it.

WTYp nAK bmbbc OF n K Wp T 2 bWAp mAHRF b K B 2 PHIM WD MYC
Fnbch WpmMtTmMBIF afF P*TyuF MF KpuF nlik
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b. Visual acuity:
p b3RAF Wpc

(1)Visual acuity duringhe photopic period is at best (6)6While viewing during scotopic
periods, visual acuity degrades.

wWB b/1BIOF F T Yp K4E6 FFipiBrTc bopibe Y2 xakeFb bi xujiOvF M IOF F T Yp

(2) Loss or degraded image sharpness and clarity. .
Fnbpcwm WpmMHIOF nw@m wtpp A4F

c. Night blind spot:
wt AT AKOFS _ F T B JTH

(1) The night blind spot increases in size witktance.
PNIOF WprpTC VB (YT A7 AOF _ F 1

(2) Proper scanning techniques must be employed to avoid hazards.
SBpFMcIKOF bmbkbc UXxTb w3lTH xBOF pmt KO

d. Dark adaptation period: 5
ablAKOF Wk PTTDBbH

(1) The uge of red lens goggles while remaining in an artificially lighted area will assist in
decreasing the average amount of time necessary to properly dark adapts.
bpNe a8 bTAUBHIOF ¢T pKfF BT PmMB CcKfFXABY (UMY dUFM wu/
wecTcH WpmH? auAOF W P

(2) Unprotected exposure to bright light or solar glare during day flights, night flights, and crew
resting time periods adversely affects night vision acuity and dark adaptation sensitivity of thellsod ¢
Normally it takes 3 to 5 minutes to regain full dark adaptation from an unprotected exposure to bright
light.
JrF dMYMRMIQpp E R RIORIOEFpTAIOF agB bb bb3 EBWF wilyY wmF
WpawBIOF MB PTTbhIOF nA9K wrt3TYUYIOF FTw3lOF WpplUm c4
MAFB _ MY nlOF wtfFec ambp?2 Kp /HBIOFROR B 4 8 A TOF i KB T

e. Loss of or degraded color vision:
AOFMIOOUF pTtpch mdadK Wph

(1) Due to the lack of cone cell stimulation, color perception will be degraded or lost. Obstacles
may not be seen or identified as rapidly as they would be during the day.
PpNblOF mMF.wijAmpb B IOF by T gt MIBILDESKEY iyl i H T(DM HDBT
PFNXIKF bbl3 bfFclF MK FI

(2) Color perception will be limited to shades of gray, black, and white.
. FYT2FPuBPFB pOF bbuAOF wTt Yp@ndaAK phbhUrT

(3) Rod cds are used primarily at night to identify the outline of obstacles (silhouette
recognition) which will assist in determining their shapes and sizes.
pbtpbch nAK pKfgHBtr PmMHB pMIOFM afF BtulO wyttpfr(IKOF bFf bl uF
abhtiOF atcm b’
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f. Night myopia occurs due to blue wavelengths of light prevailing in the visible spectrum. Because of
this, slightly nearsighted (myopic) individuals will experience visual difficulty at night when using blue

green lighting Airacew members with perfect vision will find that image sharpness will decrease as pupil
diameter increases. For individuals with mild refractive errors, these factors combine to make vision
unacceptably blurred.

AT MIOF  JF > LHTFA KAFY Tec TWI@M peF0F2 P T AKOF ¢ T @ pcGUTFA Kb SoHaPx HOFF
qnnbMTMH@‘p‘EQJ,S'Fa uF MS”PQF aFps3bBY pxK brTHAKF cT pAxK
e B b BMiKPIbS KIfH & In g PMROF | F UBYYD | BdQF GbAHIY thm IHFF 31 YR vhaipr B

Wl Mwe Mmadr iPH Y b m

g. Visual Cues (binocular and monoculagye harder to distinguish when viewing under decreased
ambient light conditions. This viewing condition causes aircrew lpeemto stare at objects or terrain
features longer in duration. The negativity of this is that misinterpretation of what is viewed is often the
result due to the decrease ambient light condition.
AFpT AIOF p ElpiTSBIOM b Yy KOFOF @ #OF ¢ 1 MKW TF p1FT QFF pvor [0y tEIFF S EBRHBEF B
U2H3 FnNnbpkfFpl B ab c¢cbhOF  f bivAKY dipTYWHO duTp AI@Fp cd F WKHSF L
AFpTAKF bbld pmt MBK

(1) Binocular cuesdepend on the $fjhtly different view each eye has of an object. Binocular
perception is of value only when the object is close enough to make a perceptible difference in the
viewing angle of both eyes. Distances are usually so great in the flight environment thattlessare
of little value especially viewing under dark conditions.

AT XTJ/TIOF bt Tted IO QO pXctOFn SEKF FoeTuke - b b wym Fpox X KF Afr THhY290BF PG
cT YTk PBHEP Wit YPpF FTFMC A4T?2 OpYF prtphpch aATXTNAI
-B|IHBR bbb p/HRENFBIYIbER o UL IH MV LIGEEO RNV WU AMEIBTAID

(2) Monocular cuesare derived from experience and are subject to interpretation. Monocular
cues can assist in identifying possible hazards to include manmade structures, associated terrain, and
actual position of the ground in reference to present altityde and position.
_AY Abe T .ouT ) EHQF  FOuMyBOX KOFY p 1B A mibrbove cupHFH(RF FrHOFp HBFp F & MbrK
MUme nHOF wI2HXOF DT AR OPDE BB HEIOFP P AMOROFMB Ybb ¢ hHOF M
. AT FB WTPpRERFbOVMB WO

a) Geometric perspectivean be remembered by usitige acronymLAV.
VLAV p bh 3 B IOF  a FdB iR g vbAs

(1) Linear perspective.
.WT IOMAIORL) 9dF p m [ x B IOF
(2) Apparent foreshortening.
wc YFMIOF(2YF p mtbY IOF
(3) Vertical position in the field.
AFpPpTBIOF c® ppbmeBNIOF

b) Retinal image size&ean be remembered by using the acronyGit O
/KITO p Hbh 3 B OF  a F pupt BbIBY 30Fm e ™M HY pavithis

(1) Known size of objects.
afF hTytO P@Ap NIBKOF atclo
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(2) Increasing or decreasing size of objects.

a f ety Hatlebip @)1 C
cYpuF @F 3bpuF

WA Fpbe#F dY9biT bl bHOF

(3) Terrestrial association.

(4) Overlapping contours.

c) Aerial perspectiveis when distant information can be gained by the clarity of an object or by the
shadow that is cast by an object. .
mptOmMtT pMIKOF bAKWF dT1TpA oK ™MF afp htuyuF WAHGF mm@ W pphHige
.a bt OF

d) Motion parallax (one of the most important cues to depth perception) is the apparent, relative

motion of stationary objects as viewed byn@oving observer. Near objects appear to move past or

opposite the landscape. Far objects seem to move in the direction of motion or remain fixed

Fnbpkrl B pXK wxbfr Bbe/MET ullRyr YHxdOF  wr miibd HIFOF Qddpkos HIF b

Wpopcbb FnxYbmp ABTbED B OIOBF Ap Do p F b NBoaths WhIb 3873 W
. F2pnblOF WpBKY WpkfFl B NB BTixA DET @A aobI3WEXF F P bRF

x Methods to Protect Night Vision:

wyT AT AKOF  wT Yp KO

Over all protective methods used to protect night unaided vision from flight hazards and limitations
include: -,
AaBYhbhb aoFpTAKWF d9FppcemM pAF3B 4B WT A

(1) Lowering of clear visor.
ATNHOF wtrpeclO WIHYms AKO W
(2) Adjust cockpit lighting to lowest readable level.
ADbBT FB bUY nlF Wp CRAKF Wp
(3) Lower he intensity ofthe A NONJ Fi Q& AYOGSNA2NI I yR SEGSNA2NI f A 3K
WIOM3 B hb wBnBF d9XfF b FMEY wtyds
(4) Close or cover one eye briefly when unexpectedly exposed to a bright light when flying night
unaided.
bTAWF ¢T AFpTAF pxK MAFH _ MY nitOF wCH9dyYs Wpwm
(5) Use supplemental oxygen if available when flying above 4,000 feet.
-a [paQ0as nRYVRY YrfprAlDK o ArbYar PisFGO g 53(5)
(6) Utilize search light or landing light.
WpCFAIF ¢cT AMIntlOF wiMYY wMF
(7)Use of BLPS (laser specific protective visors and goggles).
FKPpTMbh bFpc ¢cT pCTAKF ffB WTFBC
(8) Gain distance fnm laser source and get out of the laser path.

.CFEDFTE C TP UybMpCFR W ps A8 FHREDTH(8)

Wprtp! IOF W fY9YF HYFM

(9) Avoidance of brightly lit areas.
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(20)Nutrition: consume a balanced diet.
4 CF MbB IORYp_ TR MIF)ORY T BINTIFH K
(11) Avoid dehydration consume water; eyes need abundance of oxygen to function properly.
Dehydration causes a decrease in fluid circulation, which reduces oxygen levels in blood stream.
Dehydration can cause blurred vision and staring.
PFMWEtWOEHDL WpmHb? beJ/lb ¢ b0 a1 T BBMAFF ams wlPTRF Y Freelb BT
PTO wWTYp cT «PAHTc AYakkbbmy PFYpFtOfbHe a8 bAYT F BI
WcYFm™

x Effects of the Selfmposed Stresses:

nbHBYXHK J31 OF Fn?3 sMIHIBbhT
a. Drugs: lliness, degradation in motor skills, awareness level, and reaction time are all possible side
effects related to drugs.

wYANbe wAsbce wWT IxF T LUFEBE P T FiohiyIRGH %WMWFM;FFH
WT MPLUF

b. Exhaustion: Poor physical condition and exercise, lack of rest, and irregular sleeping patterns or
habits are all contributing faots leading to exhaustiorCommon side effects related to exhaustion are
altered concentration, awareness, attentiveneasdincreased drowsiness.

UW29Hh wBKFfF BB beFEMK g mMbhycrrp/idFp BUFhOE x P KWF pUlFTxox SE LI NMOF
EF NxIOmMn £ JHEpbFsTEAIIOF €T bpbhtOF aB bbb ¢ T .plf Aky&xk L

c. Alcohol: Hfects related to the consumption of alcohol include poor or altered abilities upon
judgment, decisiormaking, perception, reaction timand coordination.The consumption of one ounce
of alcohol places an individual at 2,000 feet physiologic@llepwmembersshould not perform flight
duties within 12 hours of consuming an alcoholic beverage and thenthati are no residual effects
remaining.
Mp FpYIOF ,aMb o BFY2 nWyKA WpehAROFWT XK MIOF d9F p p Y10k maSb QT Mb
.a [2a00 mpblU ctABT UFYbpY ¢cT ix YOMbBHHIRGE F LEIRE B bUbiv ¥ A IO
AahtiOF ndK bwmc bBIOF 9F pT XVYhbl x NPk AKOF ndGF 2 tbune B HKFP B v

d. Tobacco smokingcauses hypemic hypoxia, which is the greatest threat to night vision
WATAWF wt YpIOF ndAK d4FpTpnblOF pAs34T PPHdh ¢

e. Hypoglycemiaand nutritional deficiency:Effects of hypoglycemia and nutritional deficiency results in
hunger pains, distractions, breakdown in habit patterns, and shorteneentitin span.Contributing
factors leading to low blood sugar (hypoglycemia) and nutritional deficiency are skipping, missing, or
postponing mealsPoor dieting can lead to Vitamin A deficiency, which hinders production of rhodopsin.
O F HEYp N1 HORM Fa% hiikmd@YrOgappeKs ¥ ¢:T W s f ¢ ®OF MOMK wh BIBH @F m a p HOI
pT NKFp g WRIFTHhFOFb UM ¢ T afF NTAKF 9 3tTmM bMEXPDPpHIAE adKwh
LT Hh3IMpmpOF WpFB O6FbXY aAB bAUT
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X Scanning Techniques
pwvmt OHF B8%H KF

(1) Stopturn-stop-turn motion scanning techniqueFor each stop, an area approximately 30 degrees
wide should be scamd. The viewing angle includes an area approximately 250 meters wide at a
distance of 500 meters. The duration of each stop is based on the degree of detail that is required, but
no stop should last longer than two to three seconds.
nsYhb WpYIgOBF TTcMPF@e o He : U ¥ PHIRWNBHOMEYD uchbb ¢ ) 2 o Hs O
oHBIOF pxK FnTAK PpNblOF Ut F piEW0pBtHRESpYHBIEF Kgfl®p wH A KB |
CXBwmBROBpB PUMBKF CMFTbhT B AY

(2) Ten degree circular overlap viewindt should be utilized when moving from one viewing point to
the next. It should overlap the previous field of view by ten degrees.
baFpbepaKtTnPF WAHX aB pAXIOF 34 YhxpF N1BxK2p gH b pOk 1O
dF Tpp Wpl K pFpbUHBS OFF
TI 100

(3) Off-center viewing It can be used to compensate for the night blind spvbu view an object by
focusing ten degrees above, below, or to either side of2zh@ 2 SOl & 2 dzQNBE @A SgAy I AY
visual reference of the objecthis is the technique of scanning used in the dark or night conditions.
PTPpA oK aPhmtORT WIOK F | BT BUKPBE T WA U X IORYT LR p BT  AHIFAD w4 1Y
WM® EfF PcuF a8 aAbBbb ¢ bl abu/IOF EY¥hiWF 4 DEEB PRk CIT B p bl
bTAKF MF ablAKOF d9dbfFc ¢T wcTc Hk

=—+=4+=4+=4+=4+=4+=+t=4+=4+=4+=4+=
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Review Questions: Wt FpBOF wA:

1. What are the types and functions of photosensitive cells in retina?
wtT b1 FOF ¢ T WpmTtmB OE wT p HD

2. What are the three types of vision?
FTYp A wXblXOF U

3. What type of vision is utilized during viewing periods of dawn, dusk, and full moonlight?
p B UIOF H¥f wepylsOh INctkGOfvr EPDMYY KFbi3 a p.3 b BT F T

4. What vitamin produces the chemical rhodopsin in order stimulate the rod cells?
WT AT YYUYIOF FTbo30OF wrlF 1T CTtYch AK wlomY

5. Whatare theseltimposed stressorthat affect the visior? 5
- P HIIF n K | gORBHH HEHGAOF MY IBHY KD | E

6. What are the three scanning techniques?
pmt OF o He A® wX b X O

7. What scanning technique is utilizeldringdarkor nightviewing conditions?
bt AIOF MF abF ¢T wtYpF 49bfFc.7cT FnBrF
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Safety and IAFlight Duties
OFpTAIKF bbld Y939t Fm

x Flight Line Safety:
AOFpTAIKF A>3 xcT W

The goal of flight line safety is to avoid injury to personnel or damage to aircraft. The following
procedures and general safety rules shall apply to flight line safety:

WB b PIOF b KPS IGH . P YUGF ©OF ca®Fp TMARIOR) FAs3l MWFT aupsps-BROOH »Ci
LFPpTAKF A>3 ¢cT ptTFMbIOF px

(1) Hearing protection- personnel shall wear hearing protection when working on aircraft with
engines in operation.
FNnbfFbpce brpMNbhblF _ FXXF 9FpGCF AIKF i A& BIKOELE W +OF L fa x K

Earmuffs

PVC Earplugs Foam Earplugs

(2) Safety around aircraficyou should stand clear of rotating components, rotor blades, propellers,
and exhaust at all times during operation of these components.
CFr Aok N poMA T MIOF ™ ,ulgcisiB erSEns@EiFTP SarlBHHIertORUp CF AIOF 2bmc  wB bl b
bFMblIF wWlOFc ¢cT _ FCTbEIprBIOFF oBTOAM

(3) Parking and mooring of aircraft
FNnxXF b ¢T (p CF AKF
(@) Install all gear/wheel locking devices on parked aircraft.
WYUFMIOF WpGCFAKF ¢cT 4T /TKOFmM d9F p |
(b) Use chocks on fore and aft landing gear wheels (if applicable).
(Wp CFAKF c¢cT WHeSGKARKD tdeilnole PA> nHOFMMafr BF n lOF
(c) Place fire extinguishers in readily accessible locations near parked aircraft.
MTIF bmMbmMIOF bnHBWOF asm WO®SF AIOF B )
(d) Use tie downs and protective covers
Wp CFAIF nAK _ FAMIOF NYmm x
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(4) Flight line equipment- should be inspected and functionally checked to ensure safety prior to
use.
aFp3bPhbF b2LU webBIOF apEYPOAJORSAKE HEPW

(5) Ground handling- Do not attempt to move any aircraft where movement would cause injury to
personnel or damage to aircraft.
nNKOF ppYIWOF MF JfF31 bF wW?fF bF -KIPRFpmAK [kl MUBOY C& AOFF
Wp CF AIOF

(6) Groundng of aircraft- ensure aircraft are properly grounded, cables are in good state of repairs,
grounding points have been inspected and declared serviceable.

Wh Tt WIOF c,ye Tc hIWEOR HBILIBS b F 1 IOR3 T ' YAHOFF Db WP LS F BAOFF A
Fnbtcoellb pTpchm Fnanl 1bhYh

(7) FOD Controt is a major factor of flight line safety. The objective is to prevent objects foreign to
an area or system from being ingested by, or lodged in an aircraft mechanism.
A3 ¢cT wBb BOF beBFMK (B FyHp MEOEF & F BB+ (@)B KO b MHKOF
Wpce baFp nKF b3pb pL cbhbOFM wBmixs OF .ovFp TUAMBRK B ¢
FNTT bBAK UW2Bbm wt U0

x  In-Flight Safety:
AFpTAKF bbl3x WB bl

1. Identify terrain flight hazards during the approach.
Fnxe UFpbUBbF bb3 KpbF ¢cT WpmtMHEIKF ETpj

2. Clear aircraft tail and main rotors prior to descending below obstacles; maintain airspace surveillance
during approach/landing.
UFpbhUWurKPh®MpPE Kb PCEWMBIIOF a8 WpTtN3 gmbh Wp CRAAK wrt
KpbF niOF AwmM?n Okpw tH®Hp hpBibFQRs FOF AmK AKKE> n 9K

FKpmtM WKFc c¢cT wtkBF hKOF p

3. Announce:

(a) All observed hazards.
Wp CFAKF bmc FkKYKFIl b c¢cbH
(b) Urusual attitudes.
WTNANT29A pT1O WY F AKF wrt )
(c) Loss of visual ground reference.

AMINIOF wtdBK _ FXXF WpCHBAIWF dcbh K
(d) Unannounced drift or altitude changes.
FB UMFthY?2 Fnbpch MF WprF AIOF NF Y

4. Assist aircrew in determining suitability of the landing area.
KpbF nlOF WpCFAIF AmM?2k wrt AB/1I0 AMBnlOF wu
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5. Use proper scanning technique based on terfiégit mode.
ETpFYbIOFM agFpTAIF w4t pA YWhc nAK

6. Perform other crew coordination duties as directed or briefed.
AFpTAKF b3U FB CFTTF bb> NTAK PFYbb&E ab FB

7. Ensure that crew members in the cabin area are wearing a safety harness secured to a tiedown ring
especially when the cabin doors are open.
UWFM2F agmbb FBpXK wHhFam gr1chHh bbl 3 FNRAZp aby pUm A4F
wycmbyYB WpCF /

8. During formation flight observe other aircraft in the formation and assist in maintaining aircraft
separation and obstacle clearance.
AT bHhYA UBF xB wTF HBs nAK ,oupbTVF cUppt@F Ac TN sWpcKSFT RS HOH
Op3bF OCFMMNKF 2 aFpAH:

9. Ensure passengers are seated and are wearing seat belts before takeoff and monitor passengers and
cargo during the flight for security.

AFpTAIKF  F XX FUWUay®A IOFOF M uylBYlFle Bl mpmbhHBEFgB®c O F M BHIHKO

x Passenger Briefing:
ATpPpTF BB A0 g F¢

a. The passenger briefing is required prior to passengers boarding the aircrafiould include the
following information:

wT IOF b OF 9 B M S /1 2O TAFEB gL BERAGIMS ABFEmPARRFR. YU T

(1) Introduce yourself to passengers:
ATPpTF BB OA) nOF WHY
(@) Name.

.We BHF
Wb B o
(pmT PIABEHF m

(b) Rank.

(c) Duty position (a flight medic).

(2) Equipment:
4 F @)1 8 OF
(a) Personal.
Wt 3 | KO 9Fp Ne KOF
(b) Professional.
Wt bbby b KE) 9 F p /1B HOF
(c) Survival. (Survival kit location on aircraft)

(Wp CF AIOF ¢ T).WHFTDoHEBF SCFRppUBE M L
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(3) Flight data:
AFpTAOF CdF XF T

(a) Route.
&) Aliud Wp CFAKOF UWT(Y pTAb p MIOF

Altitude.

MNFY®BHPBF
(c) Time en route.
AFpTOOF Wh s
(d) Weather.
.E U APOF

(4) Normal procedures:
WTpPpFTbhbKF d9F_ Fp

Wp Cr AIOF pB8Y 6mMp3 IOF M b

(a) Entry and exit of the helicopter.

(b) Seating.
Wp CF AIOF Mp3Fp EmMATK
(c) Seat belts.
AFBUROWBCCF

1. Securing/releasing.

FncbhbTm . FnA3p wWrTYThDb
2. Adjustment.

AFCCcIOF 2A2Y wtYThb
3. Proper fit.

abTOF B wcTtcH WpmHbd aFCcl

(d) Movement in the helicopter.

WpCF A ¢cT wbpclO
(e) Internal communications.
WTA>FPHKF HY9bF bbb F

=

Proper radio procedures.
wWcTCcHOF MTpEPIWF aFp>bbhF
2. ICS Controls/settings.
WT A3 FpOF 9®RfF bbb F Cfr At
() Security of equipment.
Wp CF AIORA 9 0 ) &iF(ldT¥ELIOF
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(g) Smoking.
4T 3(P b OF

(WIOM pmMbch) Wo @b FAXF b |

(h) Oxygen (if equipped).

(i) Hearing protection. 5
MNB HBIOE )wT F Um

LSFpTAIKF (BWytFpBc 9Fp.

() Aviation life support equipment (ALSE).

(5) Emergency procedures:
OQpFMAKE d9F_Fpt

Wp CFAIOF cTY OpF MAIOF |

(a) Emergency exits.

(b) Emergency equipment.
Wp CF AKOF ¢c ™) OpF MAIKF

I~

. First aid kits.
CcCHOMbF PfFAHBBF PTpPpF XM

N

. Crash axe.
QOp FMARBF p3A
(c) Emergency landing procedures.
OpfF AIOF APNIOF d9F_ F

=

. Crash position.
aAchKF WUmB

IN

Exiting aircraft.
Wp CF AOR2 B 6Mp >3 KOF

Iew

Rally point.

Me Tt HIBF wAUX
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X Intercommunication System (ICS):
WT A3 Fp IOF x b F H

(1) Communicate with crew using crew coordination procedures, and standard terms and phraseology.
FNnTAK @Y bs OF ,rFipirb3IOFIOFM- - SFrpct YA HasFKEEB) VM YD Wp

(2) Monitor crew transmissions and radio traffic reception to maintain situational awareness.
AFpTAKF _ FxXF PUMBIF K afrb cKm nAK2QwATFcs4dA

(3) Do not transmit ("sten") on the ICS or radios WhiS 2 § KSNJ ONBS6YSYoSNRa | NI

receiving/monitoring critical radio traffic, except for crew coordination requirements, i.e.:
AFPpTAKF oK drBemANlB adAbBhBt MF 2pcbt alUfF AKOB) pFpTF |
b FcOF MMk pcF pTtTwmb FBPD

(a) Safetyof-flight.
AFPTAKF weB@h nAK pIXY
(b) Mission critical.
wBnBAOMYTt pc wWHF C
(c) Emergencies.
OpFMAKH 9Y9bFC

RECEIVER SELECTOR
SWITCH

AUX Nuvm
@ OFF

c
o
M
M VoL HOT MIKE T

OFF

TRANSMITTER

SELECTOR
SWITCH .
( !
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x Airspace Surveillance Duties and Responsibilities:
(pmMT IOF b PmOROF W@ mHE OBEXx Y fF T

a. Attend crew mission briefingto receive assigned airspace surveillance duties and scan sectors.
Determine factors whickvould affect airspace surveillance such as:
pbtrpcbhb.oEHpARICET p XK @PAF xBIHOF ohHhBmMapmAMO WwpheBOF GRLF
pmtOF bprptTBIF w2UFpB n
(1) Flight mode (e.g. lovevel/contour).

(EmMUYBIOF aFpT A by RsAgYd ANSF ad1por A
(2) Conditions (day/night/NVD).

(YT AT AIOF _F T Yp IOF &G 10D f & BKHOH b HFTp TABFIOEr AW HOF @ F
(3) Weather which would affect airspace surveillance.
pmtTHOF bfpTtTBIKF wW2UFpB n(@K Wpp YIOF

b. Clear helicopter as directed or briefed.
LHOM UWxe UAAKF pxK MF gFpT1TAKFE _ F XX
(1) PC or PI notifies the crew through crew coordination tegbas that an aircraft movement
will occur.
PMB  WEUSTFHe O JQRYTs AHEIF b R LIF A 4T3 ®1 Bxb dFT@4b boid g
Wt AK Mt T AXYT FoE

(a) Determine direction of movement.
WbpcOF WMfrtThF pTphecC
(b) Clear immediate airspace in relevant movement flight path.
Wp CF AKOF wbpc uMrptThF pfFHB M3 T O®CFEFMK pl
(c) Announce potential hazards in clear and concise terms.
wh>3 ABM wcYFmM Yrc AAHB aFpEhHYD wxsBF b

(2) Direct pilot action to avoid hazards using clear and concise terms, Crew Coordination
technigues, and crew briefing.
4bp)blp €F AIOF  a LigHs A2 wikYBomwmbh Y% rctodiddHse a F p(Qb PY?D pAF -
alUlfr AQrRYT Gp F b FOR

c. Announce air traffic or obstacles direction relevant to aircraft movement and continue to clear
aircraft during movement.
pF aB WpCfF AUOPD Flpmpitheb by WD & F pPARBH Kbt nyp A hd-pGedF dF p
Wp Ap e XXF OPCF M|

(1) Announce air traffic giving:
wT OF bIOF dFBMANBIOF _ F AKF ®TpA g
(a) Type (rotary or fixed wing).
(M F xT IOF  wbJFWp WHYCHORA  MNFx WT C |

MpTphchb LWxpebT PAFBBOFF MF  CF p

(b) Model {f known).

(c) Clock position.
YF KF BIOF MNMUmB UbHc nAKO WbhbpCF A n tOF
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(d) Distance.

(Wx K) pwyTEHEsB HOF
(e) Relative altitude (high, level, low).
(Wx B ,0 kbkyToe KOKE EWSHRRCF A nlOF W2 BXIOF 2 Wp ¢

(2) Announce obstacles giving type and position.
DOCFNIOF NUmemM UmMx _ FAKF oTpA aKkK

d. Detect helicopter drift, attitude change, and altitude changes.
MF YbpbF fciTh TUFYM BOTOFMAQFT MMk F ¢ T  d
(1) Detect unannounced change in helicopter drift, altitude, or attitude.
NF Ybp bk reabalypX r MAWORKARBF Pl EFOOF b T b c b
(2) Announce movement in clear amoncise terms.
wh> AeM wcYFm YfrcAAHER) aFpsbhbhY’
(3) Continue to announce movement until acknowledged by pilot on controls.
WpCFAIKF ndK pATbHT pMIKOF pfFT1TRAKOF WO kT

e. Determine the suitbility of the landing area Monitor assigned sector and intended flight path to
touchdown for obstacles and other air traffic.
bmMtMIO "2b%xFM KpbF WPpGCFAKF EBAbARBK NHAARMBAMOP 1 B X KB
O0Op3bF YFp CF AKOF ™
(1) Announce any obstacles and all air traffic in clear and concise terms.
wh>s AemM wcYFm YpcAAHB aFpabbhY2 aoFpTAIOF (bFte cT L
(2) Observe intended touetlown point for:
wtT KOF bIOF  FTl BF ppecwm FATT @MI3INIKOF Wp
(a) Condition.
KpbvF (YWIOF ¢

FTYPPMOF ops

bXs op>uF @AF>BIKFM ¢

(b) Visibility.

(c) Obstacles and other hazards such as:

(1) Dust.
L) WII3pbu@m pf 3MIOF
2) Snow.
.6 m X OF

(3) Wires.

Wel H@)F
(4) Trees.

POF TWUF

(3) Degree and direction of slope.
(abl)BpBFp c XU ) U F ThFEM Uu

=-—+=4+=4+=4+=4+=4+=4+=4+=4+=4+=4+=4+=4+=4=
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Tactical Combat Casualty Care (TCCC)
Concept
Wbp/IBKOF wWcfF B cT AaOT°7

Medical care during combat operations differs significantly from the care provided in the civilian
community. New concepts in hemorrhage control and fluid resuscitation are important means of
providing the best possible care for the combat soldiers. These timely interventions will be the mainstay
in decreasing the number of combat fatalities on the battlefield.

Wp T p T.dOFp mlOK FIWsBHAFB IOF ¢ T Wp TmBOF wT 2AOF wTtF Xx/NIOF
NYbp NBIOF wcfFH cT pmxtT A wxbes WTFXK bYTF pTtTmMb]
Wbp/IBKOF wcfF B ¢cT aoTAbfF4YBIOF pmxTHOF 9

x Stages of Care in TCCC.:
Wbyl p B I FuBeriAf/IFOF x T Obl

In making the transition from civilian emergency care to taetital setting, it is useful to consider the
management of casualties that occur in-a combat mission as being divided into three distinct phases:
bcFpB aT hybp AeWFOFwW@ph aamTbTwWT 3AKF wTF XJAKF nlF ¢ xp
D wAYxXxB bcecFpB wXbX ntOF wt KOF bYKOF d9F

1. Care Under Fire:

PDFXIF ®ulAF dYc

This stage is the care rendered by the ground medic at the scene of the injury while the medic and the
caslalty are still under effective hostile fire. Available medical equipment is limited to that carried by the
individual soldier or the ground medic in his aid bag.
Y ch pHosHm P JTFBENMIS iR e TUBBLFANS ¢ TeY puFP JTFsEb Bias ugHHHMAHRRKHELEHUS DBHEMY
w3TUc ¢cT cYpbF PNAPBBIF MF ppxtIOF F.lyg% ¥5 lOE b iOF /1 IDF M £
M3 whF 3 OF PFf N

2. Tactical Field Care:

wWT M by iORUA EFBHOKIFQr T B

This stage is the oa rendered by the medic once the medic and the casualty are no longer under
effective hostile fire. Available medical equipment is still limited to that being carried into the field by
medical personnel. Time to evacuate casualties to a medical facdigyary considerably.
F p.Up IOF 2B OF MpPp NOF agFp 71X p T X LB s BAKRENFEEMI P 1 He OF
nIOF AT JF +be IOF.GHYEN el myIFsrRif T WEHREEDH 8, WOEY FaMibMsiBw T 3 A tOF
Wbp NBIOF wtAYmM _ MY ndaK WpT
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3. Combat Casualty Evacuation Care:

wbp /1B IOF  wc g3h 4B

This stage is the care rendered once the casualty has been picked up by an aircraft or vehicle. Additional
medical personel and equipment become available at this stage of casualty management. At this stage
comes your rule as a flight medic to treat the casualties and evacuate them to the final medical facility.
A wAcuyePOBHKMyWATLK mF WpCF A WA DRW IUAUREDL DEQFERQE F D
OT 9F B IOF wT OF B 1O pmMiyt RPAEDYED B MOF b X1 YU e pOF HOE B 1
NnYl bHBBOF nHlF a

=-—++=4=4+=4+=4+=4+=4+=4+=4+=4+=4+=4+=4=
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Triage
0T 9F bB OF P T X Hbh

x Triage Principles:

=A =4 =4 =9

AT 2F bbB IORx P71 X

Do the greatest good for the greatest number of casualties.
Employ the available resources in the most efficient way.
Continually reassess and-gage.
Move cuickly.
AT IRPEBEDY n lOF wa Hx il M 2p o A K
WF T wdTpA g hebYm iy DHMEEF bCF B
WpBbhHhe WpmMH3 a1 3FHBIOF P71 X
WKpH? MWpcbhblOF

X Triage Categorief Treatment:

O /1A wtfrFclOF W¥Hc AarT

Immediate: Implies the need for rapid intervention to save life, limb, or eyesight. It is the highest
priority, referring to the urgent nature of the casualty.

P ol HEBM@F b, A UPFT2A06F MNFF U xy  wiT p hrumipr YOl H» F [c H
Wt pclOF UF HbBBKF wilTt2A UIHD Obl/

Delayed:Implies significant injury or injuries that will require stabilization and treatment but are

not expected to signifiaatly deteriorate over several hours; this category of patients can safely

wait until Immediate patients have been stabilized.
FKPMKpb WUMbIF a8 ETIO gblom wt lOF AswWwANY B MiWAFbt
ATTPMYIF a7 3F b IOF _ wt OF N ,W&TT M b%r Kt B TWHT ABbBaT

Minimal: L YL ASa GKS ySSR ¥2NJ (NBIGYSyilx> odzi GKS
deteriorate over a day or so. These patients can help withagelbr buddyaid.

PXDbBY MF amMT bbl3 FKpPMK Pt HRLUMEHOFOFU AUl A 1 o DA o KOPbLFFHEE
MUTTp WpKFHBBD MF AHhYX3 NMHhYX p

ExpectantBy definition, the patient is expected to die unless maximal resourcesxqended. It
R2S&a y20 YSIFy ay2 GNBI GYSy leodsumingiréanbd wilkbé Y S| y 2
withheld until higherpriority patients are cared for.
dF TF N HBYM wT A ppFmMB #THAK Pptbh Fatd fF B M it B4l sB/HOmM
bt Yi aF i Ol p MBI ClpBiBouIENFC R AMO.6 bl K M F HoB iR Fa [hkdvisd 5 F Mk
Op3uF PfrxHbbvF B 4T 3F B




x Performance Steps to Triage Casualties:
AT 9F bBIOF P T »xHbh p:

- Assess the situation:

: PLULmMBHOF aT1T1TU4lh

 Sort the casualties and allocate treatment:
antO O6bI/TIOF JTHIHM AT 3F

A Assess and classify the casualties for the most efficient use of available medical
personnel and supplies.
Wp TMbBIOF wT 3AOF Y9FCT AT htOFmM AT YN He A bX

Give available treatment first to the casualties who have the best chance of survival.

CHEPLN A FB0BE0TRY FarmtQuiNeyf-Haten HuVR MBI FAK %L, A
Triage establishes the order of treatment, not whether treatment is given. It is
usually the responsibility of the senior medical person.

PT xHhTFaAKIFU P K mFEO DBKAOFWYT N HAMNKF lcm(glprb bbX BT 41

apUuyF wF 2AKOF ppT wTOMY BB

>

>

 Determine the tactical situation and evaluate the environment:
ATcBIKOF atTt4b® cbTtht

Must casualties be transported to a more secure area for treatment?

_ GoUHCH PRSI IYNE NHENTBHaEbM T TE A
What is the number and location of the injured and the severity of injuries?
. anbfF kY WpmA> c@A FBM AT IFt
What assistance (se#fid, buddyaid, and medical personnel) is available?
(AT T A IORP T A1 YOFhin By o p WFfBs@FF c T Wp Ambs IOF Wp K|
What are the evacuation support capabilities and requirements?
. FNnbF29AbBM UfpTmbBIOF _ bl

- Assess the casualties and establish priorities for treatment:
OblJIOF wt MIOME pbpTpCchm g

> > P

>

Y Immediate: Casualties whose conditions demand immediate treatment to save life, limb, or
eyesight. This category has the highest priority and it includes:

P x Hblak [phkHPFp ABDF T ¢ FOF MfF Uxy wtT pMYIOF wyiOp AYIKF XA A D H
wT IOF hIOF 9dbfF cHKOF bel TM Ol

A Airway obstruction.
WT PYXbIOF AprtBIOF pF
A Respiratory and carditespiratory distress from otherwise treatable injuries (for
example, electrical shock, drowning, or chemical expesur
WwB b EMTAK wASF L o0poc BAWUHPRF EFYN mlﬁﬁ‘ MM M BE YK IO
(YT MF B T bIOF ,Olp FINEFEFHRD K/pHIHAROF MF

PDTCMNIOF ctAF>F PTCx

A Massive external bleeding.
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A Shock. )
) .WB p HAOF
A Burns on the face, neck, hands, feet, or peameand genitalia.

WT ABF X hatGFhaLigHEHIFptEIOM Fc A ®mp ¢ tOF

1 Delayed:Casualties who have less risk of loss of life or limb if treatment is delayed and it includes:
MMK bBl bm anxK O6b/IOF bT*tYh ab FMY wsdsrVYEMIF dwF c &
ccdTt FB Y9bFclO

>

Open wounds of the chest without respiratory distress.
EYXbIOF ¢T Ct K (lty§TwokvpbrYA mem pptp HHOF
Open or penetrating abdominal injuries without shock.
.WB pHBIOF  wWKF c pmMTwm ,u,lvlbﬁb WMTF X OF 1

>

A Severe eye injuries without hope of saving eyesight.
MF HbBKOF pxK pHIOF MfF L-l)K’Y?AbBY bmtm
A Other open wounds.
0p3hF wcmMHYBIOF umptK
A Fractures.
.0 M P HAOF
A Second and third degree burns (not @iwing the face, hands, feet, genitalia, and

perineum) covering 20% or more of the total body surface area. )
w Y AaxFBFupfFTt IFOF  dmpc A)B MK HF ¥ HOF g tOET A m i €OF wt p p H
abht A0 wrt OF BT U F %20 ccAAHHRET CUJoHPFABHEDF 0B p

1 Minima:a2 £ {Ay3 62dzy RSRX¢ gdiddr bGddygdid. FHs caieydBylindl@ies: 6 & & St
Wh KmbhbBR®BWFE LAY abBT AT FBHKIOF gan B KA F PHod@FM KR F e c(
wT IOF bIOF Y41 fricYOFT @B YbhT
A Minor lacerations and contusions.
WAT BIOF d9f tAc PIOF M df L C
A Sprains and strains.
CAYNIOF pl IOFA1 b Hf Y B IOF
A Minor combat stress problems.
WAT PIOF wbp/IBIOF wefFd ¢cT cHY)
A First or second degree burns (not involving the fdtands, feet, genitalia, and
perineum) covering under 20% of the total body surface area.
WY AaxFBhFLEFT RFOF  ®mMpc a)B MipkF ¥ HOE Iy HOR tOsAM B ¢ KOF p p IOF

abht A0 wTt KOF B T B0 mys c B HYRFT AYRFsKIeHEOF 4 B

1 Expectant: Casualties who are critically injured that only complicated and prolonged treatment can
improve life expectancy. This category is to be used only if the resources are limited. If in doubt as to
the severity of the injury, place the casualty in axfehe other categories. Examples of this category
include:
wioOMABM WpUNe dUFTABND afTUYIOF WwHOF o nchlF Tavk ALvtheBKIOFRS,
FAMY2F B IOF aB pT3b pbpK pmtm Ve Wpwmp @s bidF 3A R e
: ABYbb PxHIOFp FdKk RBFAKHbWwHXBsuFpr BwF c Wp w4 3bs AQF  WUIY
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A Massive head injuries with signs of impending death.
abcBIOF dmMB A 49rBbK AMtm Ve Wp
A Burns, mostly third dege, covering more than 85% of the total body surface area.
abht A0 wT IOF Bt %85 ayg c ATHENEX KDk B BB cOFI0REdBA6F o8B  whF > M
A Presence of both chemical agent poisoning andthifeatening conventional injuries.
O0p>3PF WFTCcAK Wpp nslOF Clrér bbb FM WT MF

® Record all treatment given on the Field Medical Card.
WT XFpPbT1BKF wWt22AKF wlfF AAY0F ¢ T F

Establish MEDEVAC priorities by precedence category:
b3 UF wrtmMIOMY PF xHbY d1TpA aK

Urgent: Evacuation is required to as soon as possible, but within 2 hours, to save life, limb, or
eyesight. Generally, casualties whose conditions cannot be controlled and who have the greatest
opportunity for survival arelpced in this category.

JWF T c WOFBLUMF Y b ,a0bBHBK FAfl Mb blbp BY ¢ T MW F HbBYORp F_AHRFY YbiF 1T k

antpiOm SpfFctOF afF bB cT awbjpOK cHhpHIEHBORY oKL BB T™ |
. ABYbbmM PxHbWOF FMk c¢T an/ilym abt c¢cYIl bhs OF

A Cardiorespiratory distress.
P MGpIOFYIOF AFpAYUF
A Shock not responding to IV therapy.
WTPTPMIOF bCFMPIOF ®T1pAAgK 6b/TIOF
A Prolonged unconsciousness.
WATMA WpbX cKMIOF gl
A Head injuries with signs of increasing intracranial pressure.
MfFBDPIOF ¢T ANYIOF WpFTAK dFBBLIK D
A Burns covering 20% to 85% of the total body surface area.

ahydlope t )& FQP®IBFN%2B ¢ ANb ¢ AOF ®wmp c IOF

Urgent Surgical:Evacuation is required for casualties who must receive far forward surgical
intervention to save life. Evacuation should be done within 2 hours. This category include:
AbFTc MFUxy cTfFYY ccFpT b3Fpbm wSwhk AROFSA hffr c & b0 1Ok
aeYbb whkmbBKBFbmMkabTt A4Y X
Decreased circulation in the extremities.
PFPpAUF ¢ T (Wt KiF oMo mp OF
Open chest and/or abdominal wounds with severe bleeding.
pTpl PCx pmtm VB wcmbYBAOF p[AJOF un

> >

>

Penetrating wounds.
wlpb>BHE umpt IOF
Uncontrollable bleeding or open fractures with severe bleeding.
pTpl PCx pmtwm VB wcmbYBMOF pmPBbBIOF

>

>

Severe facial injuries. )
WphTtp! OF AT MKOF 9YF JF T
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Priority:9 @ Odzr GA2Yy A& NBIJdZANBR gAGKAY n K2dzZNBE 2N G4KS
an Urgent or Urgent Surgical condition. Generally, this category applies to any casualty whose
condition is not stabilized or who is ask of traumarelated complications. These conditions include:

Wp MY wWwWHKF c n OF LUtFHABII-_Oﬁa WIOF b I©W ¢ b k3> Yy ThavbGv uFp FCiguRPFC |
AbF cIF BLMK 9F YKFYB pA3> dcb agmbt MF WpYBHK p1O I
, : ABYbb
A Closedchest injuries, such as rib fractures without a flail segment, or other injuries
that interfere with respiration. )
EYXbhIOF "B Kpf/lbb bl c hy@F NBHOFF AP FLIQGT WP I FH

Brief periods of nconsciousness.

>

.c K mIOF ,u,F-quA,qB WCET T m™

>

Soft tissue injuries and open or closed fractures.
WycmMbhyYBKOFEM w4dANs OF ﬁpM'FJBPOF-M Wm
Abdominal injuries and with no decreased blood pressure.
aplOF ANY c¢T afFptUYx Ancp T b
Eye injuries that do not threaten eyesight.

>

>

PDHIOF ppnb BACHIOF a1 NtO

>

Spinal injuries.
cbml IOF b ZAc lOF dF 3F HbY
Burns on the hands, face, feet, genitalia, or perineum even if it is under 20% of the
total body surface area.
wc F BeR20OFg BA Bb YK F b F MY n ck hidirusFom x HOPF A U Awip OFOF M |
abhtAKO wtlOFBtTUF wWTcCcA’
Routine: Evacuation is required within 24 hours for further care. Immediate evacuation is not
critical. Generally, this category covers casualties who can be ceatreithout jeopardizing their
condition or who can be managed by the evacuation facility for up to 24 hours. These conditions
include:
AMDBT b pUTETFBYIORF  upR4r BIOF U WHB HOD W Kip TSw ok 1T h MlffblPrc OF b Fr
24 nbhc anCw3Y bTtYbh AbBTM anblofF cwre K FlpHABHIOF 10 bE
AaBYbb SWKfF ®IO un Mk
A Burns covering 20% to 80% of the total body surface area if the casualty is receiving
and responding to IV therapy.
nYAbT UWF HBBIOF aF b F MAB0 ank®BAd 1O AglﬂrbIOFCBUﬂ(D,FF Quyr pcc ATTHO!
WTpTpMIKF bCFMBHOF dT1TpA aK Obl

>

A Simple fractures.

WAT HBIOA p mMBDBIOF
A Open wounds, including chest injuries, without respiratory distress.

EYXbIOF MWF p AWVpYHbtDFRv T SF DRISYM yyesN @b  wcMptdROF
A Sprains and strains.
CAYNIOF pl IOFA1 b Hf Y B IOF

A Psychiatric cases.

WT PYXIOA dbF c lOF
A Terminal cases.

FNCFY!l ntpA B chlOF 9w

{143}



Review Questions: wNTFpBKF wHA

1. What are the triage categories for treatment?

W bPACRAGT 3 P FopkakBH TeLkYL | B

2. What are the performance steps todge casualties?

_ P X EFORAKL 2F B

3. What are the precedence categories for MEDEVAC priorities and the time limit for each
category?

PxH bbl _mMun ) Ad@Fs WiRmed M BF leF
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Medical Evacuation and Trauma Management
drF 92F bu F 6blKM ¢ 9AIOF

x Preparethe Patientfor Transport:
b3 4 O UK HB HOF

Safety, comfort, and ease of patient access ar@ait of patient transport. Proper equipment and
placement play an important role in transportation as well.
cT FANNAYMM wW?IF B IOF HHBE NBIOF @& pp b BF Ct,¥c FupsiBFBIOF o M bh
VBB Y fHeaEbYC Tars oV TYMJH oTe HHEnRls

U Patient Management Procedures:

b Y x IOF FXXY O4f HB HOF

1. All patients transported by litter need appropriate protection from the elements as well as a
minimum of two litter straps. Any personal items need ®froperly secured and accounted for.
A2pIOF wWAplY aFp>3bhY3 UFHBBIF A3p OdTpA oKL WD HF XB
\HGAKEE TwgTtH Vs 2H EnARPhaP T TH HaObR IRWsu At .(WIOF B ¢ b bIO o T A

2. Hearing protection should be provided to all patients without contraindications

. PREPYAMIZLOGAR: Tart9kety SNVEIHateVist nHENAhaF T /ERRUAN . 2

3. All trauma patients with suspected spinal injury shall be stabilized with a long spiaed,bo
appropriately sized cervical collar and head blocks to restrict lateral movement.
pbmMB/TIOF wcmMKO aFpsbBhY3 akpxK cbml OF b3ctOF .3c T wWIF t
WT IXKFTIWOF wbpclOF | WRB MDA BOFp Op U

4. All urgent patients should have a minimum of one intravenous line established prior to transport, if
possible.
pss UMb ,a n A4 b3L wrtpTpmMKOF bCFMBKOF - F AKy 44chT an

5. Oxygen should be administered to all urgent patients; and to priority patients as indicated.
494Ab FMY Wt MIOMb Ry psrr KB “PokrHe HORB Rpr HB F atss KQFT EHPEBVIOF
LKOMK W F HbB HOF

- SC

6. Any additional equipment omst be properly secured
Wp CFAIKF ¢cT afFpbc’Y3 FmAZ9p abrt

7. Ambulatory patients must be properly placed in a crewmember seat. If no seats are available, the
patient must be placed on a litter.
NYwm,WOlpTF T b KF Unyc g ¥x Wp MibRpb Wa OF RMF pKfF UYs nAK FmbH4A
WHKF BCcIOF nAK Ml




U Patient and Scene Management:

SbFCclOF up BB M UF HB |

The quality of patient care is impved with good, orderly management and authority at the scene. At
multiple casualty ricidents, triage authority musbe established quickly and tactfullfhese can be
achieved through:
npbs wBblP NnAK wATFcBIOF MB TcHIOF UThphlOF 3 UPBHF X
AF abemyT ApKI BP MM wKp B3 abIF e HIETK mA EGMWE Pctr)t?;
; bI3 4B a
1. The responder with the highest level of certification shall have authantertriage and treatment

management on the scene.
2pFCHF uphHB c¢cT O6bLINIKFM AT 39FHBIKOF PT
2. Management of the scene and scene saf@iil be the responsihitly of public safety officialgPolice
and ground forces This includes but is not limited to control of bystanders, management of combative
patients, etc.
A (| YD OF 9 FuHAQEBMOFRW AcpTl KFB bF a4 THOMY Bhe wTtOMYRB AB 4\
€KFT T XKMFPNIKOF JfF31 0F nAK WpATHBIOFEM T 1T |

x Airway Management
WT BYXbHb O ppF 1

A. Basic Airway Management

wtT BYXHhIF ppogYr B AHKO

U Indications:
aFpshM™bF cKFMp

1. Any airwg obstruction
WT BhYXbHIF pdftBOF ¢
2. Patient cannot maintain airway patency without assistance
WphKFfF B agmMp?3d wcwmbyYB WT HYXBHIOF ppF
3. Altered mental status with absent gag reflex
CcB MBAMPIORRAPTIB(c K MIOF) wMPKbHMKE wlOF ¢ K
4. Inadequate ventilation or oxygenation
Wt hxyF c¢cT g7t hHbMbFE AL mMF

U Procedure
: FpTulF wydTtpA

1. Use head tilthin lift method if cervical spine {&pine) injuryis unsuspected.

WIALUPpOF wYAxB cT ppYY OFLMcMBFTEORD BOERY dHEED iF BH '




2. Perform a jaw thrust maneuver to maintain cervical spine stabilization whspin€ injury is
suspected.

pbmeBNKOF ¢T w9 BbF pmtmM bFBbcY c¢T Wl OF pxK wa Yx/ IOF
ppUYYIOF

3. If gag reflex is absent, oropharyngeal airway (OPA) may be placed to aid in maintaining a patent
airway. If used, be preparedif spontaneous emesis (suction and rolling). A nasopharyngeal airway
(NPA) may be considered if airway support is desired, gag reflex is intact, and no significant maxillofacial
trauma exists
pPpF TBIOF (ORAK alyYyOFF @8 8I® 4K c pXutmi®F pd @O fEeporb Y 4
op NBEHIBF CFr)nhf bp O HBYBK c CF UADb YHsH b3 oo heteyr dwyMcyay »
apKmv bdighEBRIIPM T M WHOF ¢ ¢ T wrt HBY xb KORPAp Pprki ec IO T p AK oW/l T
MATMIOF wUAxB c¢cT WpT

n® LF GKS LI GASYyidQa NBALANIG2NE NIXGS Aa tSaa GKI
respiratory distress, thenedicshould assist respirations using a bag valve mask]B¥paratus and
high-flow oxygen if available.
LEYxHhIOF ¢ T WF p ARy pur dHeXAEA BD UYEKX MY g FulELLY M f HBLIOF b x K
WM aF b FMF clOB¥YM pfFliip? AmM B8t MbBIFT Cap ABHYD EY bk
oM
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B. Oxygen Administration

AT THBbmMmuK Cfr O

U Indications:
aFpbshMmuF cKFMp

1. Hypoxia
FTHhbmM3r F nlOF u
2. Increased metabolic oxygen demaneld. trauma, lespiratory distress, chest pain, altered mental
status)
(c K oHafp Tl b HIEY xH0OF,d i B piAYey Bt IOF ¢ T a1t hbMuR CfFO n|
3. Any patientyoufeel would benefit from additional oxygen.
MO o1t HbMyF CFO _ F ABKY nlOF
4. Cemorbid conditions that may be exacerbated by altitude (i.e. coronary artery disease, chronic
obstructive pulmonary diseaseemphysema, etc).
(€ KDk B CB IOF ulr SMUKHORORK KB blFK ¥ bp Y2 O Fp T AKOF p.kK alf Y
U Procedure:
: Fa¥up A

1. All critical patients or those with respiratory distress will receivel®diters per minute (L/min) via
non-rebreather mask (NRB). This high flow rate is required with- NRBaiotain inflation of the
reservoir bag and prevent carbon dioxide (COZ)ynesmthing.
pl15-10 bpNe? atrtThbMyuF CFO antO nAN_ T a4Y ut1 .EYXbIOF
L YT AR V/pRIEE Thvi VRHEE THE) bils YR R Yl FeBRPRAs AMB M FAKUFEYB.(NRB) EY X b IOF  UF xL &1 p /
AM9pF BIOF pTtHBbMY ¢ C

C. Advanced Airway Management:

W1 HY K hH O B #h EOIOA B HOF

U Indications:
aFpbshM™bF cKFMp

1. Respiratory arrest, respiratory failure or progressive respiratory distress.
.0 B b PBIOF E YBODH#OFIEGR KBTHEY Y P M b
2. An unconscious patient, who is still breathing, without a gag reflex or GCS < 14.
WAIMATMNAK Mbhblb HJF EIfE/ v BaiYpe WK cHT F,coks @i H [ LY FOR MG
14 o8 bLUF
3. Severe head injuries or patients with suspected increased intracranial pressure (ICP)
MFBPIOF b3aFp ANYWF ¢T pFTPCEY unpxK3 UF Hs tOF
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4. Patients in danger of rapidly increasing airway compromise (i.e. swelling, secretiog®verdose or
airway burns).

4dF Cyp BY Kb IOF b ¥ pw/IBTHOFHL cWp maHp2v OFT HBY x bIOF ppfr T84 IOF Ct K
(WT BYXbIOF ppfFtBIOF c,p HpOFROF
U Procedure:

: Fao¥up A
1. Suction with rigid tip will prepare for use before any advanced airway procedure is attempted.
WT hYXbIF ppprptTBIF ¢T wrdABK pY?3 apt4OF b
2. If time permits, preoxygenate the patient with NRB at 15 Ipm.
0B HT dUwWtOAB A Ofb? F & b HE b BE xYYOF L pOp A .28KHO4 T T T

3. Attempt endotracheal intubabin.
CA3FpPpIOF cBF OBOF UMD

4. Confirm tube placement and continue ventilation of the patient by BVM with 100 percent oxygen.
WrF 2 M2BUF ®TpA K UFHBAK EYXhIOF 2 pFpBlgTWyBRSB8adP bithi
2100 CTbpbh2 ATT Hbmli

5. Repetitively examine the patient during transport for signs of tube dislodgmeaitystem bronchial
intubation and tension pneumothorax, and treat as appropriate.

wt BhCp IOF wIHhUWKF baeT asm omPPk ubkF VMY smMB P K aB pbYbAK b4
FnXmpc pxK wc T c HOBFuBsTHQRA Pk X AurlcYI®ROFn Nogp@dF®» waFlp b
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x Oropharyngeal Airway:
aYWOF od1TpA xgK cCT

aFpbshMmuF cKFMp

U Indications:

To maintain an open airway for a patient without a gag reflex, and who has altered mental status, by
lifting the base of the tongue away from the posterior portion of trepharynx.It may also be used to
prevent the patient from biting the endotracheal tube in the event of seizures.
oMmb®Bs ¢ T pT1 MNb biilpEb HwWEHO JoWFAF Mg BTV JIFSBZHOFK - W F HB HOF - P
Vb.pY ™ieffp ST .c EXERTHI0 YA HD Cr Hene F PFFEYID A AK s WD oft BHERPRRVAB ¢ K M tOF .
MFHBBKOFE pxK d9rtxl b 3mpc wkOFc c¢T p1t3uyF KI
U Contraindications:

. aFpb3b®bF WXFME

Medics should assess for mtal status and signs of a gag reflex. This can be done by having suction
ready, then place a tongue depressor in the posterior oropharynx. If there is no gag, then the reflex is
absent and the airway is unprotected.
nF 0 bscte WA AMIEFHMKE pMmMTM nlOF pTl b chIOF YFBL/JIIOFM MF
CYA3F pFpTIOF whBbBM aYF cT wt?2l30OF gF BAWF wy"
optBIOF MYM utTwmM wrtsBcCB ,pB @B ABHER /KB HB YO g XN ROFH HHOFN &
MpxK CcKfFxAHWbyF c
U Procedure:

. Fpur4itAp A

1. Properly size the airway by measuring from the corner of the patient's mouth to the angle of the
patient's jaw, just below the earlobe. Have 8ao apparatus available before attempting OPA.
AMUF wddAc aB UMpYIWF 3 bYDHuyF WYWFEF wtwmFC ntlOF.1Uf B OF
CKFXAMbUF ¢ BYXbKF optTBIF FMkK bfF3pY?

2. Ensure patient's head remains in a neutral position even if no trauma is suspected.
EYPIF ¢cT wIfF WY pY pmtm apK wlFc ¢T M®bc LWpect

3. Ventilate the patient with 100 percent oxygen (if time permitg)til SaO2 levels are as close to 100%
as possible.
bxK ATt HbMUF 3 HHOOF) 03T %EUhER D prik3b AFHEFhbMuUF CF M7
%1008 FpLU B
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4. Hold the oropharyngeal airway (OPA) in your hand hold thejaw in the other handinsert it into
the patients mouth. Ensure that the curved portion of the OPA is turned 180 degrees and that the tip is
pointing at the roof of the patient's moutfThe curved portion of the OPA is resting against the tongue.
AY @mey QFb'YH  Ho@F3s3upFY 2p taldF Za XM(RIPBEMIAFRY IQHT o9 DRAM A[KT.40Fh Y HTOF
bbl OF 2 4aoF HPAIF OMTF HBMOBT adY PMTHhr niBé dpiEdiOFs vobEpt Rl gl o
.0 T ¢ bIOF

5. To ensure propeplacement, the base or end of the OPA should rest on the padidips. Clear breath
sounds and equal rise and fall of the chest should be noted upon ventilation.
AMbb Uug FbBUOFT MF Yl ombhe 3 ,@fbkAlEF Mdp T sylfofF p B IO @ b ¢
MFHBBAKW EYXbIOF oK atbntllOF ¢T wrtwmf bbe Wp

6. Should the patient become serabnscious and/or regain a gag reflex, immediately remove the OPA
and continue to watch the airway.
WIUFpem Wpl 238 Wp™mHD ,ceBKF/MWCHDFF b/ TYMGRH HPFp  oEpHBBW@F  pug HDIF
Wpebhbhe WpmH? UF B IOF p>

U Complications: 3
. 9fF YKF Y B OF

1. Vomiting, suctioning maybe needed
WYAXBIOF a8 bYXIFWHREF u M
2. Aspiration
LTbHbGCpIOF n20F bCFwmMm
3. Possible bradycardia due to vagal stimulation
MCFbOF UHBIKWF CtYcH UIFIDBID

x Nasopharyngeal Airway:
P ®iy a A B Y ok &4 HOF

aFpshMyF cKFwMp

U Indications:

The nasopharyngeal airway (NPA) is used as an adjunct to improve ventilation in the patient with an
intact gag reflex.
PTO cBM/NADIF bAYIF pp EDBAxs (MPH bR by RnMEOR Yorch¥FidEs HOF
AKPXK pmMUYE

U Gontraindications

a F b INbkTBmmB
1. The NPA should not be used in patients that present with bleeding from the nose or nasal obstruction.

PXuyuF ¢cT pFpBHBXY MF PT1TCx ack (NRXP¥drba AC b YdIGFRFDF 9 F HoB

2. An NPA should not be used in patients with a suspected maxillofacial trauma.
MTMIOF ¢ T w2fF BY akpxK g NNPAP g MEOK RIYexehtHBFIOF p x K
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U Procedure:
: FpTulF wyTpA

1. Select the proper a8 by measuring from the tip of the patient's nose to the angle of the patient's jaw,
just below the patient's earlobe and slightly smaller, in diameter, than the patient's nostril. Have suction
available prior to attempt.

Wt T My Ygrstp FOIOFEBYEOFm R Hoa BDF B B € 104 HRRAC ¢ FovpntiaFRIRGk B ¢OPR1hH 3> Y
opThMF afF ¥3IpEp WISriIGF gamiblk T fF bB FOF PXxXY wcbhbT pAL B b1 Al
.c KF x A MY Kb IOF

2. Maintain the p#ient's head in a neutral position even if no trauma is suspected.

EY @R/ p B a pulkk@r T bldp coher T ¢ #AO¥ Mi WEFTHE YQFX b ¥h HOF

3. Administer 100 percent oxygen (if time permits), until Sa02 levels are as closéimsqbssible.

b ¥kt T B b3 By bbFren b, (LK T 1 KFPFLO0 € T Taer B FhGRHIFBHE A ¥ebLIOF 3
9010040 LU F HboB HOF

4. Lubricate the NPA with a water soluble gel or lidocaine jelly.
MTApbHbIKOF bt3 cYxXufk cHYXxb

5. Visualize the larger of the nares and place the bevel against the septum of the Qatiese.
PxuF CtfFc WMB EBbbh cT MMIAKUF wWTfFnx AbTB A8BbT 3TcC
MF BB IOF  p xK

7
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6. Push up on the tip of the nose and gently insert the NPA into the nostril; gentle rotation of the NPA
often helps to ease advancement.

ntOF WBTpUYb c¢cT pKF HBTPxaUF abseFrp wAKDFH 20 AUD ™ HBBM 30Kk ubF 3L
afFBufF

7. If resistance is met, remove the NPA and try the other nostril.
O0p>3uF wcbhbYOF kT3 hwtdm F cBXAF Y  WeHNGF \CBYVD

8. To verify proper position, the end of the NPA should rest on the opening afasteil, clear breath
sounds should be preseandfell airflow from the end of the NPA.
AoF utT HBEMRPEOP IOFF WHsYI F  wc b T o b BEBIOFA nﬁ‘msl_-ﬁ beF .80t ™M MBI’
WMIKU F wT F NBKD bRy NF 31 nWOEM ner oA
U Complications: 5
. Y9fF YKF Y B OF
1. Vomiting, bleeding from the nasopharynx.
CYXbF amM/VFHMOROFgB P

2. Laceration of the adenoids
WT BMNAZBOF pp MK

3. Laryngospasm
Wptxc®F JAUYD

4. Vagal stimulation resulting indmtycardia.
MAYIKOF Y9 Up ppK KfFY3mY nlOF g

5. Penetration of the cranium in facial/skull fractures involving the cribriform plate.
EYpIOF MF NtMIOF ¢T pmbBb pmtiv wkf c
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X Suctioning:
FCFpTuyuhkm bl

aFpbshMmuF cKFMp

U Indications:

Complete or partial upper airway obstruction due to vomitus, sputum, or visible objects capable of being
removed with suction in order to maintain an adegeairway.
JBIF ®1pA aK F nblQhkENARBEGRT WHRCGF wygTtcCEte KFF aufABTFub Ui
wycwmbYB wWt BhYXbHhIOF ppF
U Procedure:
: FptulF wulTtpA
a. Rigid tip suction device:
w2 AHMbKOF wTt Y1 XIOF ™

1. Used for suction of the oropharynx
CBYWF amMNA20F a8 J

2. Preoxygenate patient (if time permits), until SaO2 levels areas close to 100% as possible.

b ¥kt T B b3  bbFren b, (LLIKOID® L g KFPFLO0 € T Her bt Fh@GRHIFBHE A ¥eHIEOF 3
.9%01004 Ll F HbB HOF

3. Insert tip of rigid suction catheter to one side of the patients mouth, advanced the suction catheter
only as far as is visible, DO NOT LOSE SIGHT OF THE TIP.
buUyyYh .hpakYF et T bB T [ B phty BoBdQFIOR Th pBp wmOF n U 3 ki FbHY
MTMIKYF wel ndAK

4. Cover the vent hale with thumb to begin suction, use a sweeping motion from one side of the
patient@ mouth to the other as you move tleatheter out of the patier® mouth.

BOpF3OF MFthY2 wbpclOF NP BdQF> Gyt HIOK 1 p DK B4 wABEF V

5. Only suction as you remove the catheter from the patixgiouth and limit your suction time to ten
(10) seconds for adults
HIKOF 210F (A0 WAKOKc xBMB LY nlOF JBIKF Wpe ppcwm UBHBIOF a-

6. Administer 100% oxygen once complete or before any further suctioning of the patients airway.
MF HBBIOF pxK wT HYXbHIOF ppFf T BHEED CrTHpYY? Jasr 36 Fabmty U HOK

b. Flexible suction catheter:

D WK oy KW BB A T

1. Can be used for suctioning the oropharynx and for removal of material in the endotrachearidbe
nasopharyngeal airways.

PxuF d17TpA aAK cHYXbKF optTBIFM cHA>3FpIKF ¢ OplOF M1
2. Preoxygenate patient (if time permits), until SaO2 levels are as close to 100% as possible.

b »akr T o P/ By bbFrsm b, (LU KM tl i KFFPMELOO C T Hapr b FRGAHIFBHHE 7 #@bLIOF 2
901004 oLl F HbB HOF
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3. Insert tip of suction catheter to one side of the patients mouth, advanced the suction catheter only as
far as is visible, DO NODSE SIGHT OF THE TIP.
b BT W b b KX B haBIOMR Kafv Zbkry B 2Hba 0k nit Rk 8 FDM ey (8Y

MM Zuke LK, x HOF
4. Cover the vent hole with thumb to begin suction, use a sweeping motion from oneofithe

patient's mouth to the other as you move the catheter out of the patient's mouth.

.6 p FYBF ATy VBEIQFT EAMATRY T 2Kt phoBBROERITR A paky M Pt BwT HIOR

5. Only suction as you remove the catheter frdme patients mouth and limit your suction time to < ten
(10) seconds for adults.

H 0§ SIEHIOEY Wo | kb U YO HOfp i o v Hoa AT M 20kH) deo MiCBhh M e QR @ i3/1 9

6. Administer 100 percent oxygen once complete or befong &urther suctioning of the patients
airway.

MF B MR TRYpbti@RRNOYS F [T #IHDE IBF b BRL00C T Tapr i FChrme@h K6Y

U Complications: 5
:Y9F YK FOY B OF

PxuF a0 &@xGCH¥BOEDH IOF

1. Vomiting, bleeding from the nasal mucosa.

2. Laceration of the adenoids

WT B @ PiAEOF
3. Vagal stimulation resulting in bradycardia
W AY pQEKKF Y D M ¥ 8150 R iy AARFY3C b
4. Laryngospasm.
Wp T ke Wy

5. Perforation of the cranium in maxillofacial trauma
EY mMBF wiPW P tyMrict wOR P WIOMR p.H> Y

x Hemorrhage (Bleeding) Control:
PT CXIOF xn AK

aFpshMmyF cKFwMp

U Indications:

Control of hemorrhage in a patient is aucial life saving procedure. It is very important to find and treat
all sources of bleeding.

M pBEPK P 1CKepFbs uevifpr it asEps M F HbB IOF - WF T ¢ MfF Uxy c¢ BrF BY _ FptY

U Procedure:
: FpTulF wydTtpA
1. Direct Presure
PCFXIOF agfrpT1pl IODF ndK |
2. Elevation
MF HbB IOF Rp AIOF I
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3. Pressure Dressing
4. Pressure Points
5. Splinting the affected area/extremity

6. Tourniquet

WIF HB OF

ANYWOF 3 FpfreY
ANYIOM AF Ux

wYHAXBIIOF MF

Wbhbx®mb IOF

WOUND OF FACE
0 (BELOW EYES)
A I

OF LOWER
UPPER ARM
BOW 4

WOUND OF TEMPLE & 3
OR SCALF a
B

WOUND OF
LOWER LEG

U Remarks:

1. Always inspect for entry and exit wounds.

. _Y9Ff O dblB OF

8P O3 sty Gy bs g Fvnpt N € BuuBbiFuor J cTv.1

2. Never remove a dressing that has become blood soaked. Continue to add more dressing to the other

layers.
Wt AHy F

3.Mark a "T" and the time of placemeaf Tourniqueton the patient's forehead.

4. Alvays wear personal protective equipment.

MFHBBKOF a1 37T

Wh f B Y IOF .xptARle OB Mitndifabie) @Ry Y22 a L

nAaK" Bbxpipry NY

BT W | FRURNEH VB pHpY.4
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x Splinting:
:(p M BbHFp T 12X HBF

aFpbshMmuF cKFMp

U Indications:

Used forpatient who presents with a presumed extrasnifracture. Signs of pain, swelling, deformity,
bleeding and guarding may be present upon examination. Try to splint a suspected fracture in the
position of function, if possible, without causing further damage to the extremity.
dr B blK , 03 Pwphtbe IOF .WT3H pt@FF JpccTY poklK p Bb pmtwm bB bc B lOF
np 3t bp Mibeb Mfxck W1 b .y MOFOF P (P A IFOF p 1R © Pl abfaeh R Y tOF
PPpAKF nlOF wt TF YYOMF &Y HROFY PopYA KFT Qu

U Procedure:
: FptulF wylTtpA
a. Ulna/Radius:
Wp 2N BIOF MAKM b

1. Manually stabilize the extremity.

T P pAH TR 1

2. Assess for distal pulses in the affected extremity, motor function (assess for asymmddtoghin
extremities) and sensation.
PpAIF c@T EPMEUFMOP PpAKFM NHuvYbOFOFE ®p@A IOF2 ¢ T K dx
PTATHIOF bIALU p

3. Hands should be placed in the position of function, if possible. Movement should be lirntoted
prevent any further damage, and distal pulses, motor function and sensation needs to be reassessed
after each movement. A soft bandage can be placed in the hand of the injured extremity to maintain
proper position.
cT cTF YY ppV¥Y b tomb.LLKOXB WCTI'EW wyrb/p 3 m I@f@MbKﬁFOFaﬂﬂyn
WphFfFBY auwtbpsch HYY 24 er1T UIOF p.ABY A WEKLIBER PIpcATOBeIF P p B ¢C
PMBbBIF PpAAK wIHF XxBKOF Wr

4. Measure forthe size of splint on the unaffected extremity.
aTADPOF p>3dF PpAIOF ndAK WpT23tIKF EfTLU

5. Apply the splint to the underside of the injured extremity, immobilizing the joint above and below the
suspected break. Bare adequate padding for comfort and to prevent pressure points.
AB WTTFDb WVABIOFA XYM Askes Y BY M,pdiibbs OHbH Pp BIGF Klikbh Y bl
ATMYIOF AfFU4x ptOmb WMxB IO
6. Secure the splint with roller gaunpe cravats.
CMb®OF 3XHOF €l &Fp3 bBHY-
7.Reassess distal pulses, motor function and sensation.
PTIATHIOF wTtABK a8 | FKIPXKOQF DdM3 WHIF FRC Y
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b. Tibia/Rbula:
wt 41 OF aKwm wIH

FMIP p A4GRE 8 9

MF BB IOF Pp2AIKF wtp
3. Assess for distal pulses in the affected extremity, motor function (assess for asynmimdtogh
extremities) and sensation.

Pp AdOE F Bc(g F 0 B PP AMOR x p Ff Ysskpl I/ WGRFppcv H B B KEFOR 2 X HOFY 813

Lo T PO bB OF
4. Measure for the size of splint(s) on the unaffected extrqmity. .
aT @ hHhPp AtGYp TEFPHDIE A4 n T HU@MarEeioR 49

5. One splint should be placed medially and the other laterally, on the affected extremity. Ensure that
adequate padding is used for comfort and to prevent pressure points.

A T YAQBUISIMIKBTICh hYECH FasayHFR Y M a.p MBBBF Pp AKOF chn1 nAK Wi

6. Voids, or dead spaces, should be filled in with padding, if time permits.

LOM2 B BTY FpLFvBOFIOF4F BUPFIOBYH B OF 9
7. Use roller gaze or cravats to secure the splints in place. If cravats or straps are used, insure that they

are tied one above and below the wound, one above and below each joint.

bhbYB bb BYDIOE BMHBMM v T.(CHGBEESFRORCH b TRBAFHDE b b

8. Stabilize the foot in the position of function, if possible.

1. Manually stabilize the extremity.

2. Expose the injured extremity.

WOM  gulceTYc HBHOFY wT /BY MIOF 2 &
9. Secure the entire lower extremity anatomically to the other (unaffected) extremity or with the use of
a long board.
WATMAIKE  wW29HBLIOF wemdAKF aFp>3b®Y?S MF

10. Reassess distal pulses, motor function and sensatior). 5 )
0 T WTHABRR npb/EKBY, B cAUBFMIYRBREK C3 M IORYp @ KOV 3
U Complications: 5
. Y9fF YKF Y B KOF

Repeded movement of the extremity could cause further damage and increased bleeding. . 5
PTCXIOF ¢cT WpFTCEC MF cTFYY ppY3 ¥
U Remarks:

. _Y9fF O dblB HOF

Continually reassess the extremity during transpémy bleeding noted from an opemacture should
be controlled and dressed prior to splinting

WbAceie abT PTCx .pYxHORKDHUP A WWOMREB bt unbthid, s B0 B W @ KTy BF
MmpTI3I3Ttb3y afrpT4HYHWOF b3
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X Short Spine Board (O.S.S.):
(0SS WpTHWLUHKOF ppUYWIKOF p

U Indications:
: aFpshMmyF cKFwmD
1l.UsedAy &GlFoAfATIFGARZY 2F | LI GASydQa OSNBAOFE &aLMAYS
wWUTYIOF agbfBuF ¢cT UfFHWBIOF pxKl wyt Yx/IC

2. Usedwith the SKED during vertical or horizontal lift hoist rescues.
WTUYTUF MF wtpwmsB/IIOF Wf HbBIOF WNTp

. aFbs3b®uyF WxXFME

1. This equipment should not be consideredidse as a means of rapid extrication.
SpfFcF NWUmMB B UF HWBBIF JT1T4d31HbK wiTtp

U Contraindications:

H® ¢KS LI GASYiliQa KSFR FyYyR ySOl &adKz2dzZ R y2i4 6S Y2@S
felt and/or crepitus is detected.

MF umlb pF wicbeB ab FMY LWt pchy HBYIORS mup R, pFmn TETY pa MIshp
WYHAXBIKF c¢T p

U Procedure:
: FpTulF wdTpA

1. Assess for scene safety and the mechanism of injury.
WIF by F wt 8 M 3BpFclOF W

2. Establishif AyS &dGFoAfATIFGAZY 2F (GKS LI GASyGQa KSFR |

partner mustmaintain this position until the entire splint is applied.

aYut T pKAITOMEOF NMY BT P Mt M wlOFc ¢T dF pcFm at@bhe As°
WHABF b WpmMH? CFntOF NUYmM aB _ F N

od !'aasSaa GKS LI GASYGQa FANBlIesX oNBIFIGKAYT YR OAN
MF HB IOF pxK wm™mBY ¥y FORY gBwmdp FOIF ButOR

4. Perform a newomuscular survey by checking pulses, sensation and motor function in all extremities.
UFHWBIOF PFpAY WTBT KTIX MO YHEGF wbpXd

pd® !a3aSaa GKS LI GASYyGQa ySOl F2NI wWx53 (NI OKSIFt RS
b AT OF dc b ,uet CREMIIHBET ,cAr RHORDFFPMP b mEeOK Y ©OF Y h XY WHKHF XK AF T

6. Measure and apply an appropriately sized cervical collar to the patient.
MF B A0 UMW BHF xB IOF &t c IOF 3

7. With one persorstabilizing the cervical spine, a second person provides anteriorpasterior
support to the thoracic cage.
PPopHLOF JYYIOF PA>mM arf BWIIdgdBF aldPpAxsr TawTh Ip 1 Yk¥ KOROFp
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y® ¢KS LISNE2Y & 8 head ilkdirectyhPatieitkr®verndntiiAt Bis/dbrémand, both
personnel will move the patient forward. It is important to keep the entire spine in alignment when
moving the patient. You will need to allow twoioK NES Ay OKSa 2F & LJodokSand S 6S S
the seat.
4B bhuplipEwmY Hvf kb pOFB bipre P whf 3 OF 9F nT T MbHOF .8 F AK'YD
wTFfF e HMIFMmRHOFg AUTlptcth pxK atUbbhe AapPeppUNIOF pmE /1 OE
ATAK EIF TIOF c¢ bhp B HOBR@MPBw THE HOF

9. Remove the O.S.S. from its case and unfold the two center sections.
ATNAUYB nHOF #chTwM lWb3T1TUc

10. The O.S.S. is placed behind the patientinthe spad& | § SR 60SG6SSy GKS LI GASY
.Cc hp bIOFM UWF HWBIF pnAd AT pOMGBHBKOF MF

11. Release the groin and torso straps. The torso straps should rest just under the armpits of the patient.
MFHBBIKOF A3Y dcb WNWMMBHIOENM MWE wm.IOFN MdOF | Y
H® tl aa GKS akKz2dzZ RSNJ AGNIF LA | ONRaa GKS LI GASy(Q:
FOK 2F GKS LI GASYGQa FNXYLAGA®
MF HBBHOF A33Y wYAxXB ¢cT b29FUBKF ATEPIKOF T

mw=

13. Attach the second and third set of straps to their corresponding color.
FNAXEMKOY UWhc fFndA3fF YT F BL3nOF WA
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14. Ensure that each strap is not tugged, but gently pulled to asstireeistabilization.
A33 41 3XbHIKOF aombt HtcOHr peOdxwHwmp lRp Wpmp e HDHAMDHEM
aTtT4bbHs
15. Do not make the straps so tight as to make it difficult for the patient to breathe.
EYXhIOF UfHBIF nAK UWNHIKEB g8 b/l

16. Bring the groin straps under each leg and attach to the corresponding strap at each thigh.
M>3T bbb &MT bIYAF UBKF AT pl OF 916F N AJp Y I

17. Pad each strap in the groin area before connecting them if time permits.
WHOM3 eBHT d9UMIKOF gF B FMY Fnl&3p b3

18. Reassess all of the straps to ensure that none are too loose.
WApIl uF WAb aAB pY cT _F3bpY.1HY pmMtwm™

19. Place the provided paddinglbbes SSy G KS LI GASyidQa KSIFIR YR (KS RS

ensure that the head and neck will maintain a neutral positido. notplace the padding behind the

LI GASyiQa ySOl o

WATFcBIOF aF BYT MAKF pX BTN DK IO6F FMOF M UF B IOF.IE Yp AT >
MF B IOF w?3LUp .PBI®c hyxag PAKIMOF W LY htOFsm

20. The second person should now take over manual cervical spine stabilization apdrtier will
position the head flaps along the sideBo G4 KS LI GA Sy dQa KSIFR®
MUFHBBIOF EYp cIKFT nAK wt PYpIOF Yfr TFclORO NYMD i

21. With the partner regaining control of cervical spine stabilization, the second pefgosition the
Forehead Restraint Bip with the padding toward the patient.
MNFHBBIOF nAK EYpIF 91 2% bE WARF YdNYMED ki ZUNFA T BA I

22. Place the Collar Strap on the rigid chin rest of the cervical collar.
WT U NKOF wUr THKHE2 dMT wlL

Photo: Graham D
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Ho® wSlhaasSaa LI GASYGQa Lz aSaz aSyaldAaz2y FyR Y2iz2
MFHBBIOF PFpAY WMt tT KTk YINdAB Wb W'

24. Properly secure the patient to a long spine board.
0T Cc HbOF bbl KOF P MIENMIFPREbH wglcr kA KOFEZ K p WY HaEF |

U Complications:

:9F YKFIY B IOF
1. The chest and abdominal straps could cause or increase dyspnea.
EYbIOF w?ImMIH g8 pTChlmMF U?b

2. The Collar Strap could be displaced aveK S LI G A Sy i Qa Y2dziK> dzLl2y Y2@S
create an airway obstruction.
MFHBBIOF Wrtpch pxK wr hYXbIF ppfrTtTBAK pFpHxY

x Traction Splint:
hWc BIOF Wp T

U Indications:
aFpshMmMyF cKFwmMp

It is ised with suspected femur fractures.
MFHBBOF pxK Ma3YIF aAK ¢cT pmMbHBb pwMm-

U Procedure:
: FpTulF wdTpA

1. Apply manual stabilization to the leg.

FMor OFREH L 1

2. Expose the extremity.

M HB fORIGF@ BH 3

3. Have your assistant apply manual traction. The assistant should not move or release manual traction,
until the splint is in place and mechanical traction is established.
CbT XF bT BIOF U RIOF IOGF T PHOFm WphT mE WKWE_ nc BIOAP hMHD
WABF b WpmMHb3y i X

4. Assess for distal pulses, motor function and sensation of the injured extremity.
OPMPbBIOF PpAIKF c TKBRME udFmY Yol

5. Apply the ankle hitch/strap.
bcAHEFIADFp BMYM?D al
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6. Using the other extremity, measure the splint size from the ischial tuberosity to-sughte inches
past the foot.
Aap4UYOF wTtrlo&page nORAE DEMKOF | wb X OMIOE B.BPYDHTOBT I&

7. Position the splint at the injured extremity, adjust and open the Velcro straps: one above and below
the injury, one above the knee and ankle.

dmMT ,BIrppHbwmF wYHAXB Y cA) pAQFp |wA pd WT,pavbABYEMOFF fPeptACkIFRa TnhKh 3
bcF BPIOFM w3 bj

8. Lift the leg as one unit and place the splint under the extremity with the ischial pad resting against the
ischial tuberosity.
CbpMIOF = MbXIF dch wTbpmMIOF WpF BBOF B ¢

9. Attach the ischial strap.
Wp mIOF wWAD I Y A73p

10. While your assistant is still maintaining manual traction, connectofiiehook to the rings of the
ankle strap.
bcF BIOF wWApIl Y CSTPHp mb BB IOR AR fpK& &H@ROFN BF3 LA 218 31pavlp 17 HOF

11. Apply mechanical traction slowly until it is equal to or just surpasses manual traQigide
progressive traction by improved pulse and decreased pain.

a topF b T U b O ooV SHEME N HRVETSaMM b5 UPA SR Bibeikic BECT I M2l 11
K29%KF aT1 Hc h

12. Secure the splint straps that support the leg and manual traction can be released.
PMPpTIOF Wc BOF WKFCY agbeT 44X aBM (

13. Reassess distal pulses, motor function and sensation.
EfFbcuFm 4d4B.OF @B Hb WpF

14. Place patient securely on long spine board.

WHAT MAROH P B WIOFn AK WM IgFEN PY m D

U Complications: 5
. Y9F YKF Y B IOF

Inadequate manual traction or excessive movement of the extremity may cause additional injury and/or
improper immobilization of the leg. .
OF BAK pgT1chH p1710O 94973%¥b MF WTTFYY dfF 3F bY U3 BhH D
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X Long Spine Board:
s WA T vpAYOMEET KRS iy HO

U Indications:
aFpbshMmuF cKFMp

Mechanism of injury (MQI) plays the largest part in the decision of whether to use the long spine board.
If one or more of the following indicators are met, the patient(s) will be placed in full spinal stabilization
with the use of the long spine board.
bBFMNIF n Mk awdA TpVEAHSK MR YoH#ERD >pbThih pFTMYEMEI) cuJ3 FpHRLHAL, Fu TpK
PPUYIOF pbmMBNAK bBFb 49T 3%XhH WB wc
1. Neck or back pain.
PN AKF MF w3LUpHK
2. Loss of consciousness or suspected loss of consciousness.
CKMIOF agFp4T c2T UWI KOF
3. Altered level of @ansciousness.
CKMIOF om®»HBe cT
4. Alcohol or drug intoxication.
WTMpuF ME4 bmc bIOF
5. Deformity or swelling noted to the head, neck, posterior thorax or abdomen.
AADIOF ™Ry 2pBoMPERF PAS apiv w/c biB
6. Any déormity, instability or pain associated with exam of the pelvis.
MFHBIOF pxK KMcIOF JaWl BxK Ya 08
7. Significant MOI (i.e., rapid deceleration (fall) greater than patients height, ejection from vehicle,
motor vehicle accident (MA) with speeds in excess of 10 mph)
FMY w1 pF . xFOp AfbE Fp p /1 Jpritue tOFRIAFM A BA 2 MHIAEY X B YOF p WA bl £
(WKFfF PO g WK HOF dp
8. Any electrical injury with related trauma.
FN?2 wdyANbsesIOF usptOF ™
9. Any injury related to high velocity projectiles (bullets, arrows, fragments from explosives) or
penetration injuries to the head, neck, torso, abdomen or pelvis.

WYAXB cT wdFlps & MO EoFORDRF RuAGF ) M DR AL FyKlp B 9 F M9 9 F mMUB
K mc R A RRRWGRENYIOROF
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U Procedure:
: FpTulF wdTpA

1. Cervical spine control should be initiated simultaneously with inspection of the patient's airway, and
maintained util the patient is fully stabilized on the long spine board.
Uttt IOF  p XK wWT BYXHIOF ppfFpTBKF JcY?2 afpTUKF pxK
WAT MARKOK AP BREWIOFn AK wABfF b WpmHb3 UF HBBIOF dT1 33X

2. Perform a quick neurological and circulatory assessment.
whntph WpmMHL3 wtwmepOF RApmp AKO

3. Place the appropriate sized cervical collar on the patient.
MF HB A0 UMBHF xBOF a3t c lOF 3 u

4. The patient should be moved as a unit and placed on the backboard as a unit. A quick primary survey
should be performed to assess for any injuries. .
MF HBBHOF pxK WphmTwMmB wIprwbW AgOF  antdkKY hikd Yiimvp T plc cFYS  upllp/

5. Once on the backboard, the pati@torso and legs should be secured to the long spine board with
straps or cravats: Two straps, which cross the chest, from shoulder to torso and a second strap across
the pelvis.
FBNXegTHDB pgd WIAOA MiE WA DHF M wc mAFRwa mOF OB F iss KOBMW FPHe HAFY
KMcIOF omMT p3NT p>38 AT elp HHIOBF wT

6. Lower extremities should be secured with straps above and below the knees.
LATbhb2bptOF Y99chm omT wWApl.6F wWADF

7. Repeat neurological assessment.
COWLNIKF Jc¥OF WpF




x SKED Stretcher:
b T BRIOF W

aFpbshMmuF cKFMp

U Indications:

1. Transportation o&n injured patient over rough terrain to aircraft or ambulance.
Wp CF AIOF nKOF WepKM wyA X

2. Horizontal or vertical lift of patient to aircraft via rescue hoist.
MFUXUFE b?3c dTpA K WpCfF ARIOF n OF

U Procaure:
: FptulF wultpA

1. Step on the foot end and unroll the SKED, bending the plastic away from you as you unroll it. You may
need to do the two or three times until the SKED lays relatively flat.
wWT ABK _ FXXY Ebf NB,JOF bHIOF b wfop Y x(@ b ¥ eFRAR0RK) U AF EDpi@FH
WTMbbHBB WYISAKF po3Hbbh nbc.oHFpEFE 2Sbi°

2. Insert the horizontal lift head strap through the slot from at the head portion of the stretcher. Pass
the strap under the SKED and through the opposite slot at the head of the stretcher.

W kOF Y X IOF .uHOFhBWM@ROFCKIE AP 0K  wT F A XIOF ¢ T Wpwmtme ®F wchYl
MA9pYM wAIF Ys HOF

3. Repeat the samprocedure with the horizontal lift foot strap at the other end of the SKED.
b TDHBHIOFE WHKHF UK op3> dF wtrnanxkKFE c¢cT cU
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4. Place the patient onto the SKED by either log rolling him onto t&® 3K slide the patient on from
the foot of the SKED. Ensure that the straps are not underneath the patient, and center the patient on
the stretcher.
wr p AX HBOF wyTtFAXKOF B Uc HBIOF d1pA oK WHKF3pY4s WADBFE M=
.(a p YIOF
5. Place the four cross straps over the patient and loop them through the buckles.
MK whH> BIOF wchYIOF ¢T AT1pl BBb b3 p Y

6. Run the foot cross straps through the remaining unused grommets at thefetmg SKED and loop
through the buckles.
FNAZ2pmM WOpPpFYKWF Y9FchYOF ¢T uApl yuF b

7. Ensure that all four horizontal lift straps are equal and attach them to the locking carabiner-/ snap
link.
ApHOF wd4Ac nOF FpanA3p3 alm wt MfF Bhe g

8. Using the \strap from the tag line, attach the two locking carabiners / stiaks to the head of the
SKED stretcher and ensure that they are screwed tight.
Wm4uy3s wAmM3pB agmbbh Falltet AT oeb B WiBic podKhHHET puy HFFY x
aF bc'YI9m
9. Attach the hoist hook to the large, steel, locking carabiner.
WpTI3BKWF wt Xp /N IOF @YAc IOF |

10. Grab the tag line, givdné appropriate hand signals to the hoist operator and guide the patient with
the tag line as he is being hoisted to the aircraft. Try to prevent the SKED from oscillating until the
patient is safely inside the aircraft.
b3c wWABFM?2 UFHBIOF ATt mMb?2 alUm Wp SiF ATOFH FOFT.181T @ HH P EC
Wp CFAIKF baFp nHKF abbh’d Ufr tbe IOFF nb/HTp nabeT pcThHTFHOFD TWHOH HOF

11. Once the tag line has been released, plagaside the bag and prepare yourself to be hoisted to the
aircraft.
MFUxXUF b3%c ®1TpA oK WpCFAKF ntOF WNTp.labhT ¢ bK

U Complications: 5
. Y9F YKF Y B IOF

1. Inline spinal stabilization cannot be maintainedhi¢ patient is moved/hoisted without the use of the
0O.S.S. or long spine board.
T @& MO aFpabbHBY abt alO FMY ppUYWF pmMB/NKF ¢ T1 w3fF BbY

W A TpVpARORSRT IGRE ky(O.SVMBEp T i YDMIBFT OF

2. The patient can be ejected from the SKED stretcher during hoist operations if the patient is not
properly positioned and secured in the SKED.
OTCHKOF bbbl IOF3 HA3pM UFHBBKF NYM akBRr alO F!
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X Intravenous Therapy:
(p MDIBpHKAFp M KOF T pA A K

U Indications:
aFpbshMmuF cKFMp

1. Need for fluid replacement.
bCFMBIOF K1mm/Adb n Ol
2. Need for medication administration.
pTPpMIOF ®d1TpA oK wtmpuyF

U Procedure:
: FptulF wultpA

1. Assemble equipmentlV tubing, fluid, catheter, gloves, constricting band, and tape.

Db AT b iy Hbl,BOR AP DS BB FYOR KPRV MNe COF @A D% BB IOF .14 F Mp i F

2. Check IV fluid for clarity, expiration date, and leaks. Discard if not clear; date expired, or leaking.

AbT ald F MAYT Tp M@ ,yecjHtidiv salfrmyxityk b5 pgBeh p b Yhm ppTp
UL bR Sh MEFTRD

3. By wsing aseptic technigueonnects tubing to stopcock, close all connections, spike bag and fill drip
chamber. Open clamp and allow fluid to dispel all air from tubing. Close clamp and stopcock.

ObTXUbHIOF Wptc o0ABYM pMR®BEFOFE N EORY b BExaghmATHD Fx ek
.aF B HBIOF ¢k, ¢TOMp p#l®es OF _ FmnlOF MpY

4. In serious/life threatening situations, select the antecubital fossa.
pbTpmMIOF nHKOF bwm>3 p AH,WhAYH DD Y 728 FHE(ZF.4 adr T2F BHIBR

5. Cleanse the site with providone iodine first (if available), using a circular motion. Allow the iodine to
dry for thirty seconds if time permits. Cleanse the sitith an alcohol pad in the same manner.
AF b 36 N B °fl %k b .ybp & F b /1 by ipiis LIKARFERY AdlipdwT UL F Wh BB 3 WHA)
WHTPpAKF EYX? b.MEOMBFoyADHFMB

6. Perform venipuncture wit thumb or finger pressure below the insemi site, to stabilize the vein
while holding thelV catheter bevel up
NAKUuF nlOF WpI3ufF? WhHheh FBXTS pTPpMIOF 97T 3L b0 bmMm:

7. Direct needle entry at 80 ¢ 45 degree angle from the skin. Once blood enters the flash chamber,
move catheter almost level with patie@tskin.

FDUAR D MTE D BEh@HFHRLIpCEE LW T ¢ IOF  n tORy Tt @HItG6 WHMFTC 2F BPFFal F b w3 |

8. Guide tle catheter/needle into the vein.
pbTpmMIOF b3Fp n®F phtv¥|

9. Advance catheter off needle and into vein.
pTpmMIOF baFp niOF FOATpYmM |
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U Complications:

. _YF YK Y8 IOF

1. Hematoma at the insertion site.
bM3pIOF NUmMB c¢cT pwm

2. Infiltration.

pATIOF wt HXKE 4TI F
3. Air Embolism

pbTpmMIKOF b>3Fp nlOF
4. Phlebitis

pTpPpMIOF UF nhK
5. Arterial cannulation

.PpMENB. BI20Fpl Kb [R5

X Intraosseous Therapy (F.A.S.T. 1):
(FAST. L a 4JTHOF  Up M Bt sHBFFpVAR KOFK

U Indications:
aFpshMmMyF cKFwmMp

It used in cases oheck/traumawhen you cannot establish an I.V. access in the patient.
MFHBBIOFE ¢T pTpMIKF dTpA oK bwm>3pOF WKbBT b

U Procedure:
. FpTulF wdTpA
1. Place the patient in a supine position, maintaining cervical spine control precautions if needed.
WOM - pBUF MAAb FMY w?3Up HFp nud AnBK ccTY ohpBBY HOFF |

2. ldentify the landmek (Sternal notch) and locate insertion site (sternum).

(J YUIOF) B MXp IOF (JAHOEB 3 ILEMHEEORK N 9K uprcTpl bb

3. Ensure that all equipment is readbr use and available for immediate access when the procedure is

started.
Wt ABNMNOF _ p?2 b3U aFp>3bHBHO WCEKF -

Introducer Sharps Cap and Plug

-
&

2)

Infusion Tube

.’ Protector Dome
:

Target and Strain-relief Patch
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4. Put on sterile gloves and prep the site with iodine solution, then alcohol, maintaining aseptic
technique at all times.

Wt ABJNIKOF bbby ol p Y .ba&e SbHOMaTEpRivT ouE-MF BOwA@FB 1 SuKY ABKIBFHGFM o D

| \\)J\/\

5. Push the F.A.S.T. 1 device strongly perpendicular to the surface of sternum. All the needlé$shoul
applied equally to surface in order to releeulse the\central needle. 5 5
WopmH? alANOF pADH WNeJ EPPB bBL K 20w T VRISV IQ bljd @63 pBwm d
.WT CbpBOF WpIA3uF dAA

6. Removd-.A.S.T. dlevice and connect the tubes and put the cover on.
FnTAK _ F ANIOF "HAYSIML G /SF BwHBF G\'DD




7. Attach a 1@c syringe, filled with Normal Saline, to the hub of the needle and inject 5 cc of Normal

Saline.
af0NIOF WUFa3x as YT OkNpMalSalidxhMd o FRbel TFOF aus U c

8. Remove the syringe and immediately attach the IV administration set to the nd2allaot remove
the attached bag that contains the tool which used for removingrieedle.

Wp3uF WOFCh wIMAABIOF Wp.WOFF DS K WP mipd T p MMEO®RSb_Hih A KOF
JUIOF afllK b3Fp W

U Complications:
. 9F YK{F YBIOF
1. Sow infusion from clotting of maow.
AO0NKF UF>x pXlba b UIDB~
2. Osteomyelitis.
AO0NKF WBF 3 X WF I

3. Periostitis at the injection site.
bm3pIOF wWwHAXBB ¢ T a/

4. Fracture of the bone.
ajJNKE pbHb
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x Sugical Cricothyroidotomy: 5
CBMJ/TAZKOF PmMpYMNKF _ F*x O o&T

U Indications:
aFpbshMmuF cKFMp

1. Upper arway obstruction.
FTANKOF wt BY xbKOF p

2. Airway access below the level of the vocal cords is needed (i.e. criasiex)
(WptxcOF JaTlhmiKIF cbpbPdB8OF omMbHB Y2 bh wrt HY

3. All other attempts were unsuccessful at establishing / securing the p&iaintvay.
MF BB OF pxK wt BhYXbHIOF ppfrtTBHKIF ohYH

U Contraindications:

. aFpbs3b®uyF WXFME

If the patient can be effectively ventilated using basic airway management skills, surgical

cricothyroidotomy should not be performed. 2
bxK wt hHYXbIF ppf T8 iPMpY Ai06@ @Ay heChy dohB\IdF  aug THA BFKM Ya Fcp
W1 oY by @RS Wb IR B & IOF dp A a F p >

U Procedure:
; FpTulF wdTpA

1. Identify the cricoid membrane. This is bounded superiorly by the thyroid cartilage and inferiorly by

the cricoid cartihge. 5 .
bYPHuF agB cBMAASWF PmMpYMNIOFM .asAOFES OB R lld YIP HKFE P

Larynx

1. Thyroid Cartilage P h ¢
2. Cricoid Cartilage (f =y ) =

3. Cricothyroid Membrane /

4. Epiglottis / /

5. Vocal Cords é #
| é' ,

N " S :\7\/‘}
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2. Prepare the area with iodine solution, if available. With a scalpel, make anitr@nsverse incision
over the membrane. Use thealpel to puncture the membrane after the skin incision is made.

wT Yp K wTtc Apt suFipsilgEEfTae3IMT UF bmAce? Fnchs PTpA
WOM p A3 _ F I NIOF | HYF O ®MAJH MpASHF Ok p

LARYNGEAL PROMINEN:
(ADAM'S Apoyp) ce

3. Enlarge the incision with the handle of the scalpel or other appropriate surgical instruNMEMER
enlarge the incision with the scalpel blade.

WA BREY B¥gehb .0 p 3> OF wrcFptTOF Y9FmMpuF wr82 MF A,

4. Insert the appropriate sized tracheostomy tube (a trimmed / shortened endotracheal tube may serve
as a field expedient). Inflate the cuffentilate and confirm successful placement:
wchT UMIKY AK bTp3b nBFpp bBY@ptOA> Hip HDF umPMRYIOF B Uk
ixXFbe c¢cT WAYM ab pLU PemPDwuyF Y fsi(hmB MplORE f IO [RHEF 8 1O b
bbbl B QT C HbH
a. Observe rise and fall of the patient's chest.
EYXbIOF pxK UFHBBIOKN ppH b
b. Auscultate for bilateral breath sounds.
ATbntTOF ¢cT EYXbWOF YFMHBFupmtwm n

173

A

(
{



U Complications:

. _YF YK Y8 IOF
1. Hemorrhage at site and into airway.
WT BhYXbIOF ppfFTtTBIKF b3FplnkOF ap
2. May cause pneumothorax.
pPPppHWOF MFvMpbHyF K
3. May cause subcutaneous emphysema.
pAtIOF dcbhb _FwmnlOF 1
4. Esophagus may be perforated.
. ppBIOF WYX UIDDHI
5. Possible lacet@n of the vocal cords.
WT bmMHIOF bfr 2% OF n OF
6. Possible laceration of the thyroid gland.
Wyt Up p OF Wp.611OF n KOF

x Chest Needle Decompression: 5
Wo 2ufF 3 AmIlYBIOF pxpp HlOl

aFpshMmyF cKFwmMp

U Indications:

1. Patients with suspected tension pneumothorax.
AKpXK pppHWOF uFmMpbTHyF whkF c
2. Chest injuries with diminished or absent breath sousmagside of thelungs
ATHbCPpIKF a8 wnt pY ¢T EYXbIF2 4F mHbY

U Procedure:
: FpTulF wdTpA
1. Apply oxygen 15 LPM via BVM or NRB mask as indicated.
(NRBE Y ity W(BVYMM B 28 L F T p AS i NTBDT AT OHEDIMPIRIOCF O M

2. Identify the second intercostal space between the second and third ribs;chaidcular line, on the
side of the pneumothorax.
WF HB IOF ,UpvpLHbHDROFW e @lkRe TPHEH B A AKOF M c xF X IOF MAYIOF a7
MFEMPpbBUF I
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3. Quickly prepare the area with providone iodine swabs.
LTphbmTtuyuF WprB WATBFMI w4dA
4. Insert the needle at a 98egree angle from the skighugging the top of the third rib and into the
intercostal space.
210F XIOF MAYIOFM cxf XIOF WAYIOF a1 2yt F CRIOM p Dbl b

5. Remove the needle and leave the catheter in place.
FAXF b cT __phTXfF BIOF _c U3V M WwT XpNetob Wp JuF

6. Secure catheter to pient with tape.
MFHBBKOF ndAK oHbb AT 6l WA BFE N

U Complications:
. 9F YK{F YBIOF
1. Simple pneumothorax.
AT HBIIOF pppHBIORL ®FmMphT
2. Laceration of intercostal vessels.
ATNAYIOF o712 .2yt mB p IOF
3. Laceration ofhe lung.
WS pOF BT HXY O
4. Local cellulitis.
bmM>3pIOF wHAMB CcT p!
5. Subcutaneous emphysema.
pATIOF dch . FmnalC
6. Local hematoma.
pATIOF d6bh aplOF
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x Patient Assesment in Trauma:
UF BB KOF xJ c TwM™

U Overview:
. wBF KI Wp Ax

Trauma is the leading cause of death between the agées arid 50. Key questions to ask are: What
happened(MOI)? How was the patient injured? Trauma assessment is indicated for any pershoé® w
mechanism of injury involved environmental factors (burns, drowning, toxic inhalants), motion or a
significant amount of energy to that patient (motor vehicle, penetrations, rapid deceleration).
WIF HBIOF b T b.ykld nuWerB9PpeM A 8 ®u F a8 3 Wr TmMIOF ntOF  wt b YB
WIF Y wt 06 ntOF Kp/lb pL aF b Mf HbEWPFHHY @ngT QERBR US|
Wlpb>BOMFEF T MH p BOF v € @ FHIFDRRC KO | brXbeh YW

U PreHospital Management:

nyl h b lOF n KOF0 b m Hm HOF

A. Scene Survey:

S2bFCF wpHs Wbl

1. Obtain an overview of the scene and the patient(s).
AT 9F bBIOF ppKmM 2pF clOF up bHs

2. Consider the safety of thmedicalpersonnel and the patierds well as the safety of the aircraft
WpCF AIOF wBb® NOF wWTFYUfr 22471 3F s

B. Primary Survey:

CCFbh3ub c AIOF

This is a rapid assessment to identify all-immediate lifeedtening problems. Oxygen should be
administered as soon as possible, and vital signs can be taken during this portion of the assessment.
CFO WF HBIOF B OEKNFXKTWFTc A0 WppneBtOF d9f JF by F MNT BT
JcYWFE aB WphYHKF un Mka Heoes Yufvv TVEpHIFY 2H FAaE

1. Airway with cervical spine immobilization (if appropriate):
(WM W) mupZiRlp KBFMYWY AXB ¢ T ppUYHORE pwmB 1HO

The patient must have an opelirnaay. The head tilt/chin lift or jaw thrust method and airway adjuncts
can be used to maintain the ainy. Apply rigid-spine collarand board if conditioror clinical suspicion
warrant.
ppfFtBIOF aFp>bhY ntOF wTF YuftBe KR IQFx K1 Tyaum HEWep KFT Tadoic!
ppUYYIOF pwme NHOF d1MFXHe Hfc MPOmK wycHkHIH®E  wyrl[p Yr#@FHORA Ypvpsr tasL
MWKOM Ut mbBbh WHF ¢ K
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2. Breathing:
EYXbH®F JcT

Adequacy of the resmtions must be assessed. Look, listen and feel; auscultate breath sounds with a
stethoscope.Examinefor signs of tension pneumothorax (deviated trachea on palpation, decreased
breath sounds on affected side, subcutaneous air, crepitance, hyperresormangeercussion), and
punctures.

WT DAIOF wKF B HIOF &1 p AEgRRCcHY¥wb IR ORMARHGYANOR WF b PBEF B

N suw3F Hoe IOF  wn T IOF ,ug1TC FEWKBGRORYBHEABERDF: PiffpHsws#OF u FMp b Bb F |

.o b HIOF WY A fpep HetOF MAKT KIFOMAWKDFLY pblLii BHIVERS  S1IO Wk

3. Circulation and hemorrhage control:
PTCxIIOF ndAK WpABBIOFM W
Central (carotid) and peripheréladial, femoralpulsesshould be checkedissess skin temperature and
color, capillary refillldentify and attempt initial control of significant external hemorrhage.
WpFpc wipde YaGFT thr 3 pd LDF v (cbe TRFYEERF @ epDFG6HE T T Fp |l IOF ¢ T
MTrpUTy T AK Wp AT BRI TEME cAV1 YckAFp Fpa/1 P Quxr pp/M , @k d@in v [BEpLROD

4. Disability:

CTNKOF JcT
Assess level of consciousness usingA®Umnemonic:Alert, alert toVerbal Stimulus, alert t&ainful
Stimdus, Unresponsive. Check pupils for symmetry and reactivity to light.

WpmHb3y WO UTThHBr MANR Ko(ARB)F BT pBAHa OpF> oY@ xHF HbB IOF [
UF B IOP agFpaMBIT2pcblOF dTpA AK cBbbOF ETHgdlFr Wi c
b WF HBWF PH&EGCOWBTOF Jpll d171TpA oK mMF JYIKF afAK ndK Ww

. N HEVB IRy i OBt C npMaT YY) ey Wellw B F b Wp Mt cKMSAKO pLUFT

5. EXpose:
AAAAA UWF B IBF Wt p N1F

SSRSRY injuBesSEF YAYS YR SOt dzt

wSY2@S Of 20 KAYy3Z A
| IOF dFf 2F bY adlitaM pve uIEQ ¥ iV WHRIFE Y

|
J

6. Status:
UF B OF.6 WKOF ¢ p

Decide if immediate transportis indi@R 6 a[ 2 R I YR Dhé 0 ®
b aF Wpl F28 WpwmHb3 UF BB HOF b

C. Secondary Survey:

pMXF X IOF.6 c 9AIOF

1. Take and record vital signs.
MF BB AK Wyt mMTCcHOF.149F B bI/THO

2. Head: Inspect the mouth, nose and the facial @ Inspect and palpate the scalp and ears; and
check the eyes and pupils.

YIVYII0FM AT kMR EYJ ORI WwmIPH &8 Y0  PRYWFIQBLUD ¢ T
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3. Cervical spine
w2Up IOF wHAxXxB 8T ppUyy

4. Chestlnspect, palpate and auscultate for breath sounds.
WT DAOF wKF B HIOF 2 E YoxIHOBF CuFAVPHEG [(DHHEIRE YA@F e Tau
5. Abdomen/Pelvis:Inspect and palpate the abdomen, assess for pelvic injury or instability. Consider

the use of P.&5.G./M.A.S.T. if indicated.
KMCcIOF pFpUbbhY afflk AnFOFwyD p BX IOF M i BDEAEOR BY IfA D4OE J

6. Lower Extremities:Inspect and palpate the legs and feet. Check for distal pulses, movement and
sense of touch.

EBAIOF 2 EF hc ukFwk KR YIRS KOEHD cp Lk IOF dTp AANBIOED BIOP M L BF

7. Upper Extremitiesinspect and palpate the arms and hands. Check for distal pulses, movement and
sense of touch.

EBAF 2 EFf Bc ukFwk ORI YU EOFR KoRHD cp I x IOF &T:p AT AR IOp T7OF mA U F ¢

8. Back:Inspect and palpate.
EBAbBIOFM p [ xHOFp uAGEF w02 TJ ¢ Y

9. Identify and treat wounds and fractures.
MFHBBHOF ¢ T WphmtmBHF SMBDBIOFM

x The Trauma Patient:

9F 2F HuuHr X4OF c/lpst

. wBF KI Wp 4x

U Overview:

These conceptarethe managemenstepsof the trauma patient care:
F 9F lbuF ncpt 3 wWtfrF XxNAKF pxK uw

1. Always perform a scene survey; look for hazards, signs of violence, weapons and/or additional
LI GASyGQao
2pFCclOF aAF b c T ,Pak/IdGRE pagrdpr >HEstOSEIBE [fufe gcigaiFA b Y3 a U

2. Begin every patient assessmavith ABCDE.
(ABCDE Wyt lOF NBIHOFM Jc YA pogTcHIOF bHAT

od ! fglea aadzyS aLAyYylFf O2NR Aya2daNE Ay LI GASYyldQa
injury.

BH GrEUFWEEH LA CIFR BHpaE) 31 HEDK ¢l S ROGrbYiM ms® M. 3

4. Administer a minimum of 10 liters oxygen by werbreather mask for all multisystem trauma
patients and/or patients with significant mechanism of injury.

WMNTAD Y9F 3F bY AT JF tbB HOF bPTIBD MIOK UgOFp Dk pB\LL Y Kn A K
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5. On scene time should be limited to less tH&x15 minutes.
WyyIwseHp EmF bbb v a4Y WtT DBpF cOF [

6. 1.V. therapyor other procedureshould be done while en rout® the medical facility. DO NOT delay
patient transport for these reasons.
WF HB HOF .nbYdxb TeBalOFh mulOF M f B IOF bUYx WpbT bbbl Wp CF AIOF
KpuF ndK df T d8NIOF

7. Continually reassess yourJr G A Sy Qa adlddzae tFGASydGa 6AGK Ydz
mechanism of injury should have vitals reassessed every five (5) minutes if possible.
F®LYF LUp whe> bbb wltHA3 df FWp¥ b3 fbevil Pog Kbs Wokm wdopre
pitas LLIb

8. Transportation to an appropriate medical facility is crucial.
KTpBIOF wWF by UDF xBIOF JH8 he IOF n

U PreHospital Management:

nylhbHsF nl& bwmHbbmOF

Establish and maintain a pateairway, assist breathing as indicated, control hemorrhaging, determine
ONRGAOIFET Aye2dz2NASaszx LI GASyaQa adqlroAraftAride FyR af 2R
transportation to appropriate medical facility. g
9F 2F HBF Coh IOp c i AKOMYSA WMIDKEFYS Faly  EFYmirbA@F  unATKr cler KbbsMOFW TUFpY
wT MmT c lOF dFf B bbb/l BF A g BB TOF mbMHKK IKQET puct m b Bh M f,WB gQF FORY KOF ¢
MBF XBKF nYl bHhBOF @ AL

Basic life support Advanced life support
WF TCctOF 9 wr1 CFbbF WFTCclOF? webYYbhe MK

1. Airway protect cervicabpine as indicated. | *If problem refer to airwaymanagement protocol
wILUp OF wUAXB :cWit PYxyH dxfF b FMY wIHfF xBIOF Y9F_

WHKF c IOF 9431t mbh hY] WT BYXbKOF ppFtBIOF
2. Breathing: *If problem refer to airway
E Y.% b IOF management protocol

LF SkoxF 8BS B% Bk B S &R0 HaFR)
EY X HUOFb | 8T

3. Circulation: *|f problem refer toshock protocal
wT MmB BHOF Wp mp K 9xF BY HY Pk B FagrdaysFp HIORI AEIHO
Wphmt mB

4. Disability: dtermine Glasgow
Coma Score.

Mbhelb EFTUB ®TpA QKA

WIAIMIAT NAKO

5. Administer oxygen per
Patient assessment.
WM hHbKOFc 949393t mMbbBY F MY

6. Assess for major trauma.
MFHBBKWOF ¢cT WpmtwmB & U
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T 5SGSNXYAYS af 2

D2¢ aGlddza 27F LJ

af| fBIBuGOFY H Hw KOFKCEF BY T T .D
.b

8. Place patient on
Long spine board
As indicated.
FMY wATMAKF ppUYIOF [8N
WM Ut mMbhBY

9. Transport to nearesippropriate medical 1. If time, placegpatienton
facility. cardiac monitor.

MHBFxB nYl bhe ALY MHMAYIKOF w3l3UFpB @B/MHr ®HAEIMKH

2. Estalish two ivs of n/sor I/r per i.v. therapy
protocol. Administer 250 cc bolus from each i.v
dzyiAf LI GASYyidiQa okLJ
LI GASYyGQa @GAGET &aAj
MF A4Tb DB bBpMXIOF NMX2
_FARKIBFatiuF UbHBcwm pTpI
aplOF ANY ©o32tHbT nbc 25
JcT WoPpKREIZa Adlp X BY UF H
JMOM p /13 wt mT Cc KOF

10. Reassess vital sigasindicated.
MF BB HOF b xK wt MT.X0HOF

x Head Injury:

EYpIOK df 3
U Overview:
. wBF KI Wp 4x

Head injury should be suspecteadth any loss of consciousness or mechanism of injury that would
suggest possible head injury. All patients watlpossible head injury will be treated as having a cervical
spine injury until proven otherwise ¢ KS Y2ad AYLRZNIIFIyd airay 2F | KSI
consciousness.
MTIEBYTp IOF ¢ T wABbhcB WIFHY pmMtmM ntOF pTl b wIF bu O wT HOE
c KmIOE bOIMOFBEIF 2XY abtT nbc wIUPKF ¢T wcfF b w3fF bY a
EYPIOF 4 23F Y ¢cT wsBbK a

U PreHospital Management:

‘0 Y | hBBROHM BlE JTHOF

Stabilize the head and entire spine, reassess for changes in level of consciousness, limit 1.V. fluids,
transport as quickly as possible and limit altitude to 1500 feet AGL or less.

bCFMBIOFc YmOb pmpHBpIcALUpTMNh pY porpcHyYHEDFU ghpvitsHIBIOFUYD NEHY
afd300 o bUF WFYbpY nAK,pgPpmsOFd dm plAp AKX C
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Basic life support
WFTCcOF? wtGFpbT

Advanced life support
WF TCctOF 3 ws.

bUbs K

1. Airway protect cevicalspine as indicated.

W3 Wpl IO p b XaFT HafE g 12Ty oK biie)
W lOfl ® 1IOF MY

**if problem refer to airvay management

d%F b FMY wW2DHF xBHKOF dF_
W1 BhYXbHKF ppFf tslIOF

protocol***

2. Breathing: **if problem refer to airway
E Y.X b IOF management protocol***
LF Skok F 3D T Bk B FQHS &1 0hIHFR,
E Y x hy®Fb | 8T
3. Circulaibn: **if problem refer to shock protocol***

wT mB [BIOF Wp mp K

9« B9 % bk B FaFF wBsrp HIOR ABO

Wpmt mB

4. Disability: determine Glasgow
Coma Score.
Mbheb EFTUB OTpA @K
WIMIAIT NAKO

5. Administer oyxgen per
Patient assessment.
WM ihOFc 9493t mbBY F MY

6. Assess for major trauma.
MFHBBOF ¢ T WphMmt mBIHO&E U

T® 5SGSNYAYS af 2

D2¢ a6l Gdza 27¥F LI

af| fbBu®Okh HHg KOHICF BY T T .D
b

8. Place patient on
Long spine board
As indicated.
FMY wdATMAKF ppUYIOF [BN
WMHOM Ut mbhY

9. Transport to nearestppropriate medical
facility.
MBhFxe nYl bhe ALY

M A4 BOH F p 8MG FHEETYQ B il i KB Y

2. Establish i.v. of n/s dir k.v.0. per i.v. therapy

M

1. If time, placepatienton
cardiac monitor.

protocol.
F o176l Hh bBpmXIOF
HdF FptTuF Whcwm

N mx2
bT1pwmMmHK

10. Reassess vital sigasindicated.

MF BB HOF p xK wT mMT.20KOF
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x Spinal Injury:
c bml FOF x b 3c IC

cwB @ ik

Spiral injury should be suspected with any vehicle related trauma, diving accidents, jumps, falls, crush,
lightening or electrical injuries; gunshot wounds of the head, neck, chest, back or abdomen; any patient
found unconscious in the setting of a traumatigury; and at any time the mechanism of injury suggests
the possibility of spinal injury. A neurological exam should be conducted before and after immobilization
of the spinal column.
AMYUBIORDF K dF ERAYIBEF Y F EHBHIOEYHPBB ALY 1B WTbFX WIF HBY pY
AF b cT c KAt DR IpHIRWCFTEOVIOR0EE cpTY p T XCHOFS p 9L.EbAdDR O M1
PPUYIOF pmBAKF d123Xb WpAKI p WIp Hy B L, ugijispéc KRR 1  +
U PreHospital Management:

U Overview:

;N Y | HiBBRNOHbY BplE 1GHOF

Use spinal precautions with all trauma patients, immobilize appropriate patients prior to transport,
assess and document all neurological findings.

c WM IOF  JlWHOOF aly 3 Y b'BF HEHWARM @i x BRQFT Y ToXFbH®FIGF alllr B T |
At CFbhx WTBT b

Basic life support Advanced life support
WFTCclOF? WTCFEDPDHF WFTCIOF9 webYbhs K

1. Airway; protect cervical spine as indicated.

wIILp OF wWHAXB :cWT TYH
.WHKF clOF 9391t mb hY]

2. Breathing:
E Y.X b IOF

3. Circulation:
wT mB BIOF  Wp mp K

4. Disability; determine glasgow
Coma score.

Mbhelb EFTUB OTpA @KII

WIAIMIYT MAKO

5. Administer oxygen per
Patient assessment.
WM W bhKOFc 949393t mbBY F MY

6. Assess for major trauma. 1. Place patient ogardiac monitor, if time.
MFHBBIOF ¢ T WpmtmMBHKE U MAYIWOF w3UFpB ©@phr ©HARKHK

2. Establish i.v. of n/s or Ifyer i.v. therapy
protocol.
MF ATbHh bBpMXIOF UMM
YdF FpTuF UWbhcwm pT1TpmK

182

——
| —



7. Place patient on long spine board.
FMY wATMAKF ppUYIOF N
UOM Ut mbBY

8. Transport patient tappropriate medical
facility.
MBFxB nYl bhe uplUY BIO

9. Reassess vital sigas indicated.

M F HoB MO MHTF CBHRFAWRHELI 'Y S

X Amputated Extremity:
PpAXOF pb

cwB @ MK

Amputation can become life threatening if there is associated hemorrhbige. the tourniquet to
control the bleeding to save the life of the patient.

WrFTc MfrpUxuy P71 CxHRP TnCHKA KU pAcTF BisBIO pulyEa#@Fm hotpFb  aFpMYb Bf T C
M F HbB HOF

U Overview:

U PreHospital Management:

0.y | hiBBmMHby BB /100F

Control bleeding, treat for shock, manage pain, recover and appropriptditage amputated part if
possible for potential rémplantation, transport as quickly as possible.

N WAUYx KpMN ETb c¢T pmk[F R b WECH O FOEXNOR T FOFR FIHORYp L
AbeB dUm Wp BAFIbBUPRbe HOF

Bast life support Advanced life support
WFTCctF 3 Wt CFbbTF WFTCcHOF? webYYbhbHK

1. Airway
wT BYXBKOF pprfrt

2. Breathing:
E Y.X b IOF

3. Circulationcontrol hemorrhage

PT CXIOF n YK ™ & HBAOF B KD

4. Disability
C t.41 IOF

5. Administer oxygen per patient assessment| 1. Establish two large bore @ @ dWa LIS N
WM 1 hKOFc 4329t mbBY F MY protocols in noramputatedextremity, to maintain
ab/p > 90 mm hg systolic.
MF aATbHh bBpMXIOF WmMxl
PpAKOF ¢cT 9F_ FptuyuF Wh

UF B IOF pxK ¢ YF 2 Y% s
DICE0 aflepXbY
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2. Place patient onardiac monitor, itime.
MHMAYIKOF w3lUFpB @B/MHTr ®HAERH

6. Retrieve amputated pamnd place in plastic
bag.
CbTbhbhel? ETb cT.6pmMb

7. Transport promptly in
Position of comfort.
wWcTpB WTNYM? pgbsee7 4l

8. Reassess vital signs as indicated.
MF HBBHOF pxK wrt mT1.8 IOF

x Evisceration;

AOADKF O6pF ax n lOF
cwB @ M

Shock, hemorrhage and a significant hypothermia can accompany an evisceration. Use steéle gauz
moistened with saline for a dressing and take steps to treat shock and prevent hypoth&heipatient
shouldbe transported without delay. -
€Ml bFeY WAABOEBOFH®WE> wiOFc e 2pcb AYPEReRH HIGH IOF
wtpp KfFYaxY WxBM wsBp bR cunkbr cw TuftTHBE W1 BPHD BUWY HP MIBTHBFH ¢
PT3IYh pY awmadtuF HRUER pls

U Overview:

U PreHospital Management:

- 1Y | hBBMOEy BB /100F

Maintain stable vital signs, minimizgood loss, minimize loss of body heat, prevent or treat shock,
cover the wound, transport promptly to nearest appropriate medical facility.

WT ADH RHOE, 6 m@mKhTNGF  #es Wpehlp ¢OF 1 AP MBS PRa Wb HALWF df B
MBFXB nYl hhe uplUY mPFIOHNTPT

Basic life support Advanced life support
WFTCctOF? wrCFEPbHF WFTCclOF? weBbYYbbHK

1. Airway
wT BhYXBIKOF ppft
2. Breathing:
E Y.X b IOF
3. Circuhtion:
wT mB BOF Wp mp K
4. Disability
C .41 lOF
5. Administer oxygen per
Patient assessment.
WM W bhOFc 929t mMbBY F MY
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6. Cover eviscerated organ(gith sterile dressing 1. Place patient ooardiac monitor, if time.
moistenedwith normal saline; do naattempt to MHMAYIKOF w3lUFpB @B/MHr ®HAEIMH
replace organs.
bCF B2 MApseM aUfls prf BY 2. Establishwo large bord.v. per i.v. therapy
b>Fp nKF wtpFr 3@ B fbll protocol to maintainb/p/ > 90 mmHg systolic.
A A2 IOF aplOF AMNY nAK wiATfFceA
PICE0 aBlBpXDBY UF HbB IO

7. Assess for possibimpaled objects. Do not
remove impaled objects.

6Fp3 YWEmAx® afF Bt Y LWF

FNXFbe aB WCEpPIMx

8. Transport promptly in position of comfort.
wcTpB WTNYmM? abee8 dl

9. Reassess vital signs as indicated.

M HoB HOR WHTF CBHBFAWRHELI 'Y S

x Impaled Objects:

a bt IOF 3 WCp Mxi

cwB @ X

Never remove an impaled objectinthe pke2 & LIA G I £ Sy @ANRBY YSy (i dzyf Saa Al
Airway or Bredting; such removals may cause further damage or an increase in hemorrhaging. Proper
stabilization of the object is paramount to prevent movement with consideration to rapid transportation
of the patient.
MF HBBIOF pxK EYXbIOF MF wt hYxbOF ppfFptBIOF WB KpfrpNbt [

Wp Mt 1ixF be ¢ TP COXHKRB IGFT alpt fOFC AM R XTI Y pp YD U3

AbeB dUmM NpHYS nYl bHeOF nOF

U Overview:

U PreHosgtal Management:
: nY | hBsROHby Bl 1HOF

Rapid assessment of the patient, stabilization and transport. Maintain stable vital signs, control bleeding

and treat for shock. 5
.wB p bIOF  WHOF ¢ wt HFr er e KET Gk OB ArKCIOE, Wl (B 1TORMGROIOE, d KOc N T ¢

Basic life support Advanced life support
WFTCcHF 3 wrCFbbF WFTCcHF? weBbYYbhbHK

1. Airway
wT BhYXBIKOF ppft

2. Breathing:
E Y.X b IOF

3. Circulation:
wt mB BIOF Wp mp K

4. Disability
C .41 HOF
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5. Administer oxygen per
Patient assessment.
WM i hOFc 929t mMmbBY F MY

6. Stabilize object; do neemove unless object 1. Place patient ooardiac monitor, if time.
interferes with airwaybreathing. MHMAYIKOF w3lUFpB @B/MHr ®HAEIMKH
AB Cpllxs OF ,Cophx@ROFW KBFF
EYXbIOF MF wt BYXbIF p 2. Establish two large boiev. per i.v. therapy
protocol to maintain aystolic b/p > 90 M hg
systolic.
aplOF AMNY nd9K wATfrced
PICC0 aBlBpXbY UF HbB IO

7. Apply bulky dressingsound object to secure ir

place.
NxBMm UxfFbe cT #Nbt FXh
Mbbpc

8. Transport promp¥ in position of comfort,
minimize movement of the impaled object.

bt Wt P ealyt 1YmM? 4 bs BS
.CplMNxsOF a ht OF

9. Reassess vital signs as indicated.
MF BB HOF pxK wT mMT1.2 IOF

x Fractures:
p Mxb b FOF

cwB @ Mk

Musculoskeletal injuries are common and usually obvious, rarely are these injuries life threatening.
adzOK 2F (GKS LI GASydQa LI Ay YIFe& dza ddsplibtidg obtBe NBf A S
suspected fracture site.

Fe.WyUpe®IO Whbne 9F IF Hougc WMk aanbiob FUWp bUibx KM SWHIFCG FOF  dar
wecTtTch WpmMHbd mpt3tbm pHBDBIOF d1T 33X H D

U PreHospital Management:

U Overview:

;0 Y | HhiheMCHbv Bl J1GHOF
Maintain stable vital signs, handle the patient gently, stabilization and splinting of the affected area,
perform neurological checks on the injured extremity before and after splinting.

b3L pwmMPbBIOF PpARRbIOF p®BI BN [ bRV IV BHOTEHHOFIOF 9
PT It HIOF TABND

Basic life support Advanced life support
WFTCcHF 3 wrCFbbF WFTCcHF? weBbYbhbHK

1. Airway
wT BYXBIOF ppFft

2. Beathing:
E Y.X b IOF
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3. Circulation:
wTt mB BIOF Wp mp K

4. Disability
C .41 IOF
5. Administer oxygen per 1. Establish i.v. peaw. therapy protocol to
Patient assessment. maintain a systic b/p/ > 90 mm hg.

WM AbhOFc 492tMbhY FMY aplOF ANY ndK wATfFcAdA
PICE0 aBlBpXDBY UF HbB IO
2. Place patient onardiac / vital signs monitor.

M 514 BOH F p S4G FHAETYQ B Bl 1 kB2 Y

6. Check for spasmyvelling tenderness,
sensation, distal pulseand capillary refilat the
injury site.
al@pMpt xl b LWF xK 9XF
WTKMuF ¢cT KapuwBfFhdy Fp J
WIAF U F w4YAXB cCcT

7. Stabilize injured part with appropt&splint and
padding.
MDHBF XBIOF pT1T29TbHKOF Od17p A

8. Recheck distal pulseand sensation after
splinting.
LPTITHIOF wt 9BK p/128EF

9. Apply dressings to all open wounds.
wcMbYBIOF um@t IOF I/

10. Transport promptly in position of comfort.
wyecTpB WT/AYM?S abseBl0oY L

11. Reassess vital signs as indicated.
MF BB OF p xK wT MT.X1H0F

X Thoracic Trauma

ppbHIK dfr 3

s wB @ Mx
yi T2tt26SR 068 SELISRAGAZ2dz
F MfF4Uxuy cBHBfF BY gomMmbTt ndUx a-

U Overview:

' NI LAR AYAGALFE | &aa

i PreHospital Management:

‘0 Y | hBBROHM BlE JTHOF

Control hemorrhage, maintain stable airway and vital signs, treat for shock, attempt to identify

YSOKFYA&aY 2F AyedzaNE FyR O2YyaARSNI LI GASYdG a F af 2

b 1T bR, WEOHO heytT i mT c OF df B /TOF n AP 1WKTGFc sl aKm Wpc
b aF UFHWLBIOF bUx UtT AF Db
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Basic life support
WFTCctOF 2 wtCFpb7

Advanced life support
WFTCF3 wBpUbBK

1. Airway: protect cervical spine as indicated.

w2LUp OF wUYAXB :cWlit PYHYH
WHKF cOF 939t mbhhY]

2. Breathing:
E Y.% b IOF

3. Circulation:

wT mB BIOF Wp mp K

4. Disability
C .41 OF

5. Administer oxygen pgratient assessment.
Assist respirations witB.VV.M.as indicated
WM hHbKOFc 93T mMbbhBY F MY
WF?2 mM?BuF wWABFM? EVY

1. If tension pneumothorass suspected, considel
needle decompressioper protocol.

2. Establish i.v. parv. therapy protocol to
maintain a sysdlicb/p/ > 90 mm hg.
aplOF AMNY nd9K wATfrceda
P33CC0 aBlBpXbY UF HbBIO

3. Place patient ogardiac / vital signs monitor.

M A BOH F p 881G FHoETYQ B Bl i KB Y

6. Attempt to identifymechaiism of injuryjobtain
history.
WIF bbu F ey rfH FM3UME306a

7. Reassess sourcerekpiratory distressstabilize
chest injuries.
6blKM EYxDHUIFM MFpAY Y.7 p
P pHBIOFE d9fF 3F BbY

8. Place patient on long spitheard.
FMY wdATMAKF ppUYIOF [BN
WM Mt mbBY

9. Transport patient to nearest appropriate
medical facility.

nYl bhe uplY
M BF XB

n tOF A4.BB ¢

10. Reassess vital signs as indicated.
MF BB HOF p xK wT mMT.X0KOF

——
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x Ophthalmologiclnjuries:
ATJTIOF d4FfF =

U Overview:

cwB @ ik

Ocular problems can result from several sources. Penetrating wounds could be the result of a gunshot
impaled objects. Particles can be thrown or blown into the eyes from wind or compressed gases, which
could abrade or penetrate the eyes. Blunt trauma can cause an avulsion or globe rupture. Both eyes
should be covered with sterile patches and the patitlansported rapidly to the nearest appropriate
medical facility. Do not attempt to remove impaled objects from the eyes. Chemical exposures should
be treated with copious amounts of water throughout treatment until arrival at the medical facility.
dr CWCa Mok IOF ~afF Bt uF mMF wTtpfr xWFp Alpeloi@dmfFHEBa B balyxls Y/,
AT XTNHOF. 0 BOHT OB BTT PCBH UBB TYWKULFDbHTK KWL HIFREF o tOF}
Kp A /NIOF B WCpMNxkr™FXx® F MY ILFHayloF €YY bmiOE byATpH Wp mt
nNYlI bbhelOF nlOF bwmbmMKOF aoT1c nOF _  FBKF B WpT I

U PreHospital Management:

;N Y | BBy BplE 1GHOF

Use appropriate dressings to protect the eyes from added injury and insure that both eyes are covered
to prevent ocular movement and any further damage. Bolster impaled objects to prevent further injury.
wp>3Y wWIFHLY pY MF agTNIOF wbpe MUxBI ATXTNIOF bbb wt Al
WIAF Y pY WMxslO WEp Mx

Basic life support Advanced life support
WFTCHF? wrCFEbbHF WFTCcIOF 3 webYYbhb K

1. Airway:
wT BY xBIOF ppFft

2. Breathng:
E Y.X b IOF

3. Circulation:
wT mB BIOF = Wp mp K

4. Disability
C t.41 IOF

5. Administer oxygen pgratient assessment.
WM 1 bKOFc 949393t mMbbBY F MY

6. Assess for traumaefer to appropriate trauma
protocol.
abhtOF ¢cT op> BF dF

7. If caustic exposure irrigate continuously with r
or sterile water.

MF _ F BHOWD mg T™BBF Wb PRE7ED
WpebhHe WpmMHD aATbTH

8. Apply dressings and bolster impaled objects
indicated.
WCpMNxBF afp Hhtu& dr
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hd ¢ NI yaL2 NI LINE YLt
elevated.

EYp nAK wATFcBslOF B9
FHpB M B

10. Reassess vital signs as indicated.
MF BB HOF pxK wrt mT1.X0OF

x Hyperthermia / Heat Stroke: y
: EBI IOF w3p¥Ym xWpFp

cwB @ Aix
All patientsthat present with altered mental status in a warm humid environment should be considered
hyperthermic.
wrtpp WFYbpY WKFc3 AT bB anxF nAK wI3ApOFmM WpF c OF
abhtOF WpFpc

U Overview:

U PreHospital Management:

;N Y | hiBBRNOHby BRlE 1GHOF

Move the patient to a cool environment and reds Of 2 G KAy 3o ! LI & & GSNI G2

cold packs to the armpitseck and groin. 4 o
M B HOF2 Yy 2dllp Mg FHB 1GFF Tathye.n Ibglie W E@HOFm VPYpF 9 AF b

Basic life support Advancedife support
WFTCcHOF 3 wrCFbbF WFTCclOF 3 webYYbhe MK

1. Airway
wT BhYXBKOF ppFft

2. Breathing:
E Y.X b IOF

3. Circulation:
wT mB BOF  Wp mp K

4. Disability:
C t.41 IOF

5. Administer oxygen per
Patient assessment.
WM hHbKOFc 949393t mMbbBY F MY

6. Assess for major trauma.
MFHBBWOF ¢ T WphmtmB & U

7. Begin coolinghe patient 1. Place patienbn cardiac monitor.
MFHBBHOF.7pTp2b3 MAUKF w3UFpB @mB/Hr ©HEHIKH
2. Estabkh 1618 gaugav of I/r or n/s at200
cc/hr. Give fluidbolus if b/p < 90 mm hg.
aplOF AMNY nd9K wATfrceda
DPCE aBlBpXDbBY WF HB KO
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8. If patient isconscious, and is n@omplaining of
nauseagivecold wder.

ayltf Ub amp?3 _ FBIF MUpl.8
pbpF 2OF _ F BIOF i

9. Transport in position of comfort.
WecTpB WTNAYMB UF Hol

10. Reassess vital sigasindicated.
MF BB HOF pxK wt mT1.X0OF

X Hypothermia:

U Overview:
cwB @ MK
Any patient who presents with altered level of consciousness and had extended exposure taacdold
wet environment should be considered hothermic. Exposure to-the cold can cause vasoconstriction
and bradycardia, which could make it difficult to find a pulsbsence of a pulse should be confirmed
for a minimum of sixty (60) seconds before initiating CPR.
WIF c? UF e lixFnOAKwWAARM ppphpBIOAKPpAEDb pUM cKMIOF omMbT
abtUORytep KFf Y3 XY
U PreHospital Management:

-1 Y | hiBBmMEy BB /1G0F

Remove wet clothing and place patient in.a warm environment. Handle the patient gently amedl ti
Provide multiple layers of dry blankets, over and under the patient.

As WppNbs CFFUDAF WrTHsMOR To AP 4 Pt b ebedOF Wi HotoF NhY M
MF BB IOF dE hmumF 2% OF

Basic life support Advanced life support
WFTCctOF? wrCFEbbTF WFTCclOF? webYYbhe MK

1. Airway
wT BYXBIKOF ppfFt

2. Breathing:
E Y.X b IOF

3. Circulation:
wT mB BIOF Wp mp K

4. Disability:
C t.41 IOF

5. Administer 100 %xygen. 1. Place patient ogardiac monitor.
%100 CTbpb?2 aATT Hbmusbk MAYIOF w2IUFpB @pbHr ©HAH

6. Begin rewarming.
MF BB IOF 6WSCThbh?I

7. Transport in position of comfort.
WCTPB WTNYMP MU Hok

8. Reassess vital sigas hdicated.
MF HBBKHOF pxK wt MmMT1.8 IOF
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x Smoke Inhalation / Carbon Monoxide Poisoning:
AM9pF BIOF p1HbMY ppgrgcmY C

cwB @ ik

Smoke inhalation and carbon monoxide poisoning are the major causé® oéfated deaths. Always
suspect respiratory damage and smoke inhalation injury for all victims of thermal burns (especially facial
burns). Carbon monoxide can be produced by almost any flame. Headache, dizziness and nausea are the
initial symptoms of cdon monoxide poisoning. Serious signs include respiratory distress, confusion,
and agitatiop. At thg extreme, coma, cardiac dysrhythmias and cardiac arrest may result.
portEADEY MmVNGB® . @ CF pc IOF 2 WA 2 bp B IOF T HIHW W WRBHH BHM ap > p IOF
pTHhbmMY (iptfMdQFY WEHFAGKBT pdcTHO RMbf@/1b. AT MIOF JF 31 4uF pxK
AMIPpF BIOF pTBBMY pbfrcmY BF DFEOSDD DK shynrs Mprer p K Y ¢

A FWYw DT MIOKo MuHOFIOF  2thecroE NP 0T k MOTEDYBhHIBBWOR F p AYY aBYbb
WT 3494 HU KB b HHO

U Overview:

U PreHospital Management:

;N Y | hiBBRNOHby BplE 1GHOF

Protect yourself and crew from exposure tozaadous materials. Administer -flow oxygen (non
NBONBFGKSNI YFal Fd wmnan fLY 2N INBIFISNLET LINRPGSOO (K
CNBIFG F2N) akK201T YIAyaGlEAy GKS LI GASyGaQa @AdGrt &A3
Wy T IDp Op B HKIOAF TP TS AT T RISMBRORE Fufl| plbrcHsat®BF b FFMABKIOFS  faslL
[ Tufsch HOIOF  wWHEEM pebfiF) YadlAbh FMY EYxblOF (A AX Y MOF Ha FORF fa B |
MFHBBIOF b4x3 alUm WpUYbhHs

Basic life support Advanced life support
WFTCHOF 3 wrCFbbF WFTCcIOF 3 webYYbheHK

1. Airway
wT BYXBKOF ppFft

2. Breathing:
E Y.X b IOF

3. Circulation:
wT mB BOF  Wp mp K

4. Disability:
C t.41 IOF

5. Administer 100 %xygen 1. Place patient ogardiac monitor.
%100 CTbpb?2 ATT Hbmusbk MAUKF w3I3UFpB @mp/Hir ©HEHIKH

2. Establish iv of lfor n/s per protocol.
MF A4TbhH bBpMXKF NMX
HdF FptuF UWhcwm pTpmMmIC

6. Transport in position of comfort
WCTPB WTNAYME WF HeE

7. Reassess vital sigas indicated.
MF HBBKHOF pxK wt MmMT1.8 IOF

192

——
| —



x Chemicalbnd Thermal Burns:
wT plpMe FAOFBUR b HOF

cwB @ ik
/| 1 dzZAaGA O OKSYAOFfaszx StSOUNROAGE FYRKk2NJ RANBOG GKSN
source of the burn and whether the patient was in an enclosed space all need to be considered and
documented. Critical burns atlose involving the respiratory systen“2legree burns over thirty30)
percent of the total body surface area (TBSA); Third degree burns over ten (10) percent TBSA;
circumferential 2°or 3%degree burns, and burns to the face, hands, feet or geaitali
WYANHBIOF dfFeMARBPOEION TR D BT XM bmbeyT pullepl F e H@FFOFW TuyrF pBFT
CbOF odmMpcOFRb cxF WpHAIAs IOFT cdh M@ T IOFT p® AR HPp Fldbis Wl & pbs K
wt pptOFa heAMvpt IOF B T 280 wBCc A BRAN i iEs KEEY mplOF Gpatmp
WT ABF x b OR T PHAQKERQE WMDpad-HOML U,

U Overview:

U PreHospital Management:

c N Y | BBy BRlE /1GHOF

Always ensure that the area is safer Band 2% degree burns, stop the burning process by irrigation

using sterile or clean cool water, followed by dry sterile dressings. Cover the patient over and under with

a sterile burn sheet to protect burned areas from dust and debris. Protect aidyna I Ay G KS LI G

FANBLIEed [/ 2yGAydz-ffe Y2yA(d2N GKS LI GASyidiQa @Al f

facility.

bHhOmM _ FYAY &1 pAwzsKkr ®10p c DF p by fOA & K. agipsbsweedyp pipids omvp c
WhreyY3 bYDBuF aBmaHAlEwF PEe P live/ QP 0w OFA® Be Y b B 3
dr Bl TKOF n WAKF R Br a Bl IOF vO FuamuyYmuwh HBFE ppbot@r 28 KGFT pug THPFB CIA F

MBF XxB nYl hbhe upd¥ bHEOF Wh m BB HOH

Acdult

18% front
18% back
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Basic life support
WFTCcOF? wrtSFpbT

Advanced life support
WFTCIF? wBpUbBK

1. Airway

wT DY XxBIOF ppFrt

2. Breathing:
E Y.% b IOF

3. Circulation:

wT mB BIOF Wp mp K

4. Disabiliy:
C .41 HOF

5. Administer oxygen per
Patient assessment.

WM i bhlOFc 93t mMbBhY FIBY

M A OF

MF aATb B bBpMXIHKF
9F

1. Place patient ogardiac monitor.
WILFpB @mhHr ®HIlH

2. Establish iv of lfor n/s per protocad.
N m.X

FptuFkF UWbhcwm pT1TpmMIKC

6. Transport promptly
LJbeB dUmM WUNp TEYS UF

7. Cover burned areas with dry sterile dressing

8. Reassess vital sigas indicated.
MF BB HOF pxK wT MT.8 IOF




x Glasgow Coma Scale:

WI2MIATIMNAKO MDbbH

Even T TIKOF @b T

Spontaneous wT TWp Yssisp 4
Opering to Voice 9 m HMQFPR & K 3
To Pain a FOBF B b kK 2
None pbtwmb 1

VerballF HbB IOF  p XK wT B BIBKOF wW3F * b bHuyF

Oriented amny¥mmw b 5
Response Confused EmIabl b 4
Inappropriate Words WO MFTHRBE afF P> bbHY
IncomprehensibleSounds wB M@ DHE M HBY 2

None ptmb 1

Motor:M F HbB FOF b x K wT bpc OF w3fF T bhyF

Obeys Commands p B FMWINET 6

Response Localizes Paiin T (1K | aYiuefb®B pfic B b BT 5

Withdraws (Pain) a Kp#AKT Brpc ARYT 4

Flexion WT AaKMRBQF 3

Extension AF HPRBIPF 2

None b 1 ptw~mb
Document as: E +V +M =

WST bb aB AfFUYXIOF MBT D all
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Normal Adult Vital Signs:
HIOF 2F0F J> 1 IOF T wli-

cYFE3UYxulF aplOF A

U Systolic Blood Pressure:

Male: 120140mm Hg.
®3C A40a8 ¥26: p BMIOF
Female: 10-130mm Hg
D3¢ A306HAB: n X xuykF
U Pulse Rate60-100 ppm.
WY T LUpMapi B30 W IxIOE bp /s

WY T LUp2EF12. EY®bHOF bp /s

(wtmMeB76WHoFI8&p a Bt IOF Wp Fpc wt g

SAMPLE Patient History:
(SAMPLE wy4TpA aFpsb®BXY3 MF

U Respiratory Rate12-20cycle per minute.

U Body Temperature98.6F (37.6 C).

S¢ Signs and Symptoms KFpKuFm dF
A ¢ Allergies UWF B IOF |
M ¢ Medications UWrF B KOF  F K M3
P ¢ Past Medical History wYF PIOF w1t 2AIOF KFpBUF

L¢ Last Meal SpbFclOF b3l UF WBKF FnAnlOMF Xb wtCFMO W
E¢ Events Associated WIF by F MB 9%BFCh chlOF 3FpcuF u

OPQRST Patient History Chief CompldPain)
. (OPQRST wyU T p A addiFs KHBXYIbF Mk

Oc¢ Onset WTFpPp3 d9Um a oy F

P ¢ Provocation atOuF esTnT pMIKF FB

Q¢ Quality (Wnr YA K m x a oy F

R¢ Radiation abhtrOF ¢T alOuF pfFl bhxY
S¢ Severity a Hou
T¢Time (bwmA) WhHEBT a oy F
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x SOAP Format for Documentation:
 (SOARPwWYH RgA> b HBYS wTt 5 AIOF

S ¢ Age/Sex, Chief Complaint, History of Present lliness, Allergies, Medications, Past Medical History,

Past Surgical History, Social History.
WT 2AIOF K F B IDF  E K P&y b b cHOB0RE xg@EMNIFEE IOF € TpF b3 w4y A/
WTKFBbTWHIHBPIOF N1OF ey d D FOPIOK F o

Oc¢ Complete Vital Signs and Physical Examination.
.C9AKOF JcYKOFM wdABF bIOF

A ¢ Differential Diagnosis.
YF 93F U KO bB bhc B IOF

P ¢ Immediate Plan, Monitoring, Medications, Fluids, Referrals, Transport.
.Yl bhHe IOF nbQF:,iFidpp, BB OB Y iy #Df1 EOF B B p

Pain Rating Scales

5 Moderate
S pain




X Initiating a Field Medical Card:

A

. WT XFpPTBKFX Wt 34
tLINE DA RSAE YSRAOFf LISNARA2YYSt @gAGK SaaSydialt AyT
treatment given
mMF AKY ab pMIOF O6b/1IOFM UF B IOF 2  wrbrBpAHRRA 2udFhro AW 9

N7l 0)

It issued in a padPad contains 10 setsSet consists of card with attached wire,

protective sheet, and duplicate paper formlocks 1, 3, 4, 9, 11 (primary information)

Each pad has a copper wire attached to fasten to the patient
cxpie WABD .GA P A I AROF MAGHVTHID T D IOFF hphh D IOF 1 MK
973X b0 mk WwUF.AYF KT Tay Ty 1158448 8EHHOB YWAERBF IRV UPBC FUK M BB M

M F HB OB U AR OF
Instructions in French and English
WT hXpYIIOFM wrCTAbXUF wlNAKAD wIMbbe

1. LAST MAME. FIRET NAME / MOM ET PRENOM RANKIGRADE MALE / HOMME
FEMALE ! FEMME
SENJ NUMERD MATRICULE | SPECIALTY CODE ! GPM RELIGION / RELIGION

20 UNIT/UMITE

FORCE / ELEMENT NATICHALITY / NATIOMALITE
AT [ AFIA [ mmt [ MCm
[ BC/BC [ [ MBC/MNBC | DISEAZE | MALADIE | [ PEYCHPSYCH
3. INJURY { BLESSURE AIRWAY | TRACHEE
HEAD / TETE
FRONT / DEVANT BACK | ARRIERE WOUND | BLESSURE

NECK/BACK INJURY /

BLESSURE AL COLAU DOS

BURM / BRULURE

AMPUTATION | AMPUTATION
STRESS ! TENSION

OTHER {Specify) | AUTRE | Specifier)

4. LEVEL OF CONCIOUSNESS / NIWEAU DE CONSCIENCE

[ ALERT / ALERTE | [ FAIN RESFOMSE / REPONSE A LA DOULER
| VERBAL RESPOMNSE / REPOMSE VEBALE [ | UNRESPONSIVE / SANS REPONSE
§. PULSE/POULS TIME / HEURE 8. TOURNIQUET { GARROT TIME { HELRE
MO FNON YES / OUI
7. MORPHINE ! MORFPHINE DOSE / DOSE TIME § HEURE B W TIME / HEURE

]_I NG MON ]_I YES/OUI

9. TREATMENT/CBSERVATIONS/CURRENT MEDICATIONS/ALLERGIES/NBG (ANTIDCTE)
TRAITEMENT/OBSERVATIONS/PRESENTE MEDICATIONSALLERGIES/ANTIDOTES

10. DISPOSITION/ RETURNED TO DUTY / RETOUR A L'UMITE TIME / HELRE
CEOST
DISPESITION EVACUATED / EVACUE
DECEASED / DECEDE
11. PROVIDER/UNIT | OFFICIER MEDICALE/UNITE DATEDATE (vYMMDD
DD FORM 1380 US FIELD MEDICAL CARD

DEC 91
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. LAST MAME, FIRST MNAME ¢ HOM ET PRENOM | RAMK/GRADE MALE f HOMME

FEMALE f FEMME

SSMFNUMERO MATRICULE SPECIALTY CODE f GFM RELIGION / RELIGIOM

Name9y G4 SNJ OF adzr t Ge@Qa yl YS
MF BB IOF _ aaFubbY
Rank 9y USNJ F 6 0NBGAIF A2y 2F Ol adz fideQa NIyl o{D¢xz |/
.M BF xB IOF P FU4ghtbaPF a2 HpRIR b BY
SSNMilitary Number): 9 y (i-S'NJ / rhildadgkefvicaduinéer.Leave blank if not in military
FDBEHK W pHbeiEn s a@\VprTb'e I Ly YFp BK apbbYi poefe fcufddgiaspy. ¢ CF Hbe fiIF  a L p HOF

MOSOY (i SNJ OF adzt f 8 Qa YAfAGINE 200dzLJ GA2y &aLISOAL T
UfF B A0 wT p bH/MIOKT kA IOF K Fbb BOK

Sexal N GKS | LILINRBLNAFGS o02E (2 GKS ®SFd 2F dal! [ 9
.(n XPerfalep BWMl® U HF % B IOF b Y c:IOE X tIOF wB bl K

Religion9 y i SNJ 4 KS Ol adzl f GeQa NBfAIE2dza LINBEFSNBYyOS Ay
bYHc OF Hbe TOF W R b p RFH BY

Block 3:
BG/BC NBC / NBC DISEASE /MALADIE | | PSYCHIFSYCH :3 b Ui OF

3 INJURY /BLESSURE ARITAY TTRACHEE

HEAD/TETE

FRONT / DEVANT BACK [ ARRIERE WOUND / BLESSURE

NECKIBACK INJURY /
BLESSURE Al COU/AU DOS
BURN / BRULURE
AMPUTATION / AMPUTATION
STRESS / TENSION

A (OTHER (Specify)  AUTRE (S paciiier)
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If casualty is suffering trauma (battle casualty), mark@®ax/ K . / €
"BC/BC bUcOF c T,Mwebifo > IbYalhs c¥fF 1T MWF +

If nuclear, biological, or chemical casualty, marké@dx . / k b . / €
Ab./ KbbYCEOF ¢ T,wwyk pLiB FlFEFmedda Uyc A Y _ Mpt a8

If casualty is ill and is not classifiable as one of the other three categories, mark box
a5L{9!' {9ka![!59¢
A5L{9! {9k bdHE! BI¢ wewkY NYouBb MBLIOF PF xHiLF pcY

If casualtyis suffering from combat stress or other psychological injury, marlobox , / | kt { , / | €
bUc ¢ T umsembKE WWYTMPY sa LW3F Y pY MF wbp/leMF 8B 6
at{,/ Ikt {,/1E¢
Mark figures to show location of injuries (entry andtex
.(OmMp> OF M ) bYF> PriObL At patF BB p T 1 'YHIIO a hp HOF
al Nl | LILINBLINALEGS 62E 2N o62ESa (2 RSaONAROS OF adz €
J31 IOF 4 3F BbY PHb cbhOF bMU§IOF ™mF
Ifad h ¢ | & mdrked, explain injuries
YF 2F bbudh @Y MEC IOF 0P > &§F pHIOYP LA MKk d

Block 4:
;4 b Uic OF

. LEVEL OF CONCIOUSNESS / NIVEAL DE CONSCIENCE

ALERT / ALERTE PAIN RESPONSE / REPONSE A LA DOULER

VERBAL RESPONSE / REPOMSE VEBALE UNRESPONSIVE / SANS REPONSE

Check appropriate box for lel/of consciousness\VPU system
AVPU wydTpAF BB ODFEHDBXB® ¢ KMIKOF o MbHBB KO U7

Block 9:
:9 b Ui OF

Enter a brief description of the treatment given
WpHhae WpmHE UF HBBAH nfp AKY

Use approved abbreviations if possible
FATAK o®Yh_  BKIF 9Y9FpFf H

If neeced, use block 14 for additional space
WT TF YuF Y4l eb\st B pu HIFRKIHIO F MY
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9. TREATMENT/OBSERVATIONS/CURRENT MEDICATIONS/ALLERGIES/NBC (ANTIDOTE)
TRAITEMENT/OBSERVATIONS/PRESENTE MEDICATION/ALLERGIES/ANTIDOTES

Tourniquet applied to(R) leg above knee. 1V (Hextend)

@" WYEArvA, L6600, wWiLie open. Bandaoenpplied over
stuwmp. Pt. states allergy to PCN.

U Block 11;:
;11 b Yl OF

11. PROVIDERSUNIT / OFFICIER MEDICALEUNITE DATE/DATE (YYMAMDD)

Enter your name in the Block IThis will let medical personnel know who initialtgdated the casualty
WIAF by F wtFpPp3 ¢T UFf HbBIKOF 6 Hf b Ug MOBF c A1 Ts BN

x Secondary Information (Front of Form);
(WU rF A2F wymk F Mi<tO8 T Y |

If youhave time, you can also fill out some of the other blocks on the front of the form after you have
filled in the primary five blocks

whe 3> OF bwmYc OFwe)pybh BDBvmYds O Hp vp M B O LLET#A SHORIAL Mb MIH chHBF [

W1 HBF By F
U Block 2:
;2 b Uic KOF
2. UNIT FUNITE
FORCE [ ELEMENT NATIOMALITY / NATIONALITE
AT AFTA MM MC/
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T 9y iSN) GKS O adzr £t GeQa dzyAii
MF BB A Wyt p bBHAKOF Wp

T 9y GiSNI GKS Ol adzl £t Gaama O2dzy iNBEX F2NJ SEFYLX S «a
"c UF pbk¥ Bbe IOF wf BPxt Mb
T / KSO1 GKS FLILIINRBLNAIFGS FNYSR aSNIAOK! St BYIy i pN) @1

Gbkaé FT2NI bl @es lyR.dal/kaé FT2N al NAyS / 2NlJa

Gbkays mt IOF AYmCk@ Gt A We e iOc T wefsHse MY mupr cahlb/1OF  ws p
WT pcAIOF WR x autoF c BOF | WHOH IOF  n

3
O

U Block5

:5 bUg IOF

TIME / HELRE

Take and record accurate pulse rate.
wlp? K2KIOF bp/e b
U Block 6:
.6 b Uic KOF
If a tourniquet was applied, mark the YES block. If not applied, leave blank
MpF T bYaPh > hiHpVERbY c OO ¢ MYxp Kb OFvEBY oL
LT &82dz OKSO1 SR d. 9{é53> SyidSN RI ddbrtike/that thekoaraiqu& 5 F 2 NI
was applied
UF B A wbxp Mb lOFp NAMGFR DR @ FOF H9,'LYESOB ¥ e $0F T OF b ws b KF ¢

6. TOURNIQUET / GARRCT TIME / HEURE
. . YES / OUI

: 7 b Y OF

7. MORPHINE / MORPHINE | DOSE/DOSE | TIME/HEURE |8 IV/IV | TIME/HEURE
[ I no/Non [ ] YES/OUl

Record if you gave morphine to the patient and the dose.
MbKptT ppcwm aogTTpmMBIF _ FmMp WF |
U Block 8:
:8 b4 OF

7. MORPHINE / MORPHINE | DOSE /DOSE | TIME/HEURE |8 IV/IV | TIME/HEURE
[ ]nornon | ] yES/oul
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If an intravenousnfusion (IV) has been initiated:

(p MNIBpK@AFp MIOF  ®Tp A K bGCFMDBIO

T Write the type of IV fluid (Hextenor Normal Saline Ay (KS. aL+*klL+é 02E
AL+ bYe gOrmal Faline méxtend p MMNBKOF T NMxXx Wb
f  Write the date and time thatthé + & 2f dziA2y 61 & 6S3dzy Ay GKS ac¢La9

YY/MM/DD format and the time in 2dour time format
NYm p MIOFp nl@rDPRM aMT BB NYMIOF| 89 9% HT uhHmHEB IOF | F AKY ¢
MTT pMMNse IOF

U Block 10:
;10 b Y OF
10. DISPOSITION / RETURNED TO DUTY/RETOUR ALUNITE | e oo
DISPOSITION EVACUATED/EVACUE

DECEASED/DECEDE

1 Check the box in front of the appropriate disposition (Return to DDgceasear Evacuated)
&\pcuated M T F m IORetmrQ® DUtyF K M HBF XxB IOF bUYCcIOF ¢ T Ob/KOFR]T p/13 MF
.(n T Melgeasedii C b3 Y
T 9YyGiSNJ GKS RILGS 6, kaak550 FyR GAYS OYAfAGEFENRBO 27
(p o BHNIOF 9 9w kP Iy F@ROIOPF Wit HB2 € T pF k

x Reverse Side of theield Medical Card:
WT XA PABOBF A O T Y A>3

The reverse side of the Field Medical Card is normally filled out by medical personnel or other personnel
once the casualty reaches a medical treatment facility

NY!l bhBOF nHKF W HbB IOF bmbbvm p Jupr YABEFSRDE HOPAQFT Y
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x  Appendix I:Runs Sheet

Transport Information: | | Air | | Ground  |Injury/Wound Site By Number:

: . 1. Abrasion 6. Crush 11. Laceration
Enroute: On Scene- 2. Amputation 7 Edema 12. Puncture/Penetrating
Depart Scene: Destination: 3. Avulsion 8. Fracture 13.Pain
Name of Destination: 4. Burn 9.GSW 14. Other see notes

. .. 5. Contusion "’ 10. Heat/Cold —~
Referring Physician: NP
Accepting Physician:

Vital Signs: TIME: TIME: TIME:
B/P: B/P: B/P:

R: R: R:

P: P: P:

SPO2: SPO2: SPO2:

ssessment: (Airway/Breathing/Circulation)

Airway/Breathing: Lungs: R L
O Patent Clear a a
O Obstructed Decreased a a
O Symmetrical Absent a a
O Asymmetrical Wheezing a a
O Shallowed/Retractive Rales/Rhonchi O a
O Labored
O Trachea Midline Y: N:

Procedures:
aBvM Q J-Tube
O ET Size # ao, L/min

ONT Size # O Crico Size # FEE—
Y [Leoerorvion |

Circulation: SkinColor: SkinTemp: SkinMoisture: |Prehospital Treatment:

Cap Refill: O Normal O Hot O Normal QO C-Collar
O<3sec W Pale/AshendWarm 0O Dry U0 Spine Immobilization: Time On:
03-5sec UJCyanotic U Cool O Moist/Clammy| O Splints
O>5sec HFlushed OCold O Tourniquet: Time: Location:
Pulses: OCPR: Time Started: Stopped:
O Normal OQWeak 0O Bounding O Absent ggﬁfsfirube' g }Iiegs gﬁbd Q Bilateral
Procedures: ONG Tube
alv mL# O Peripheral O Subclavian 0 Femorall QoG Tube
O Interosseous Site: O Other:
ONS OLR QO Dextrose
a B|o§d1# 02 O3 0405 Mental GLASCOW COMA SCALE
— Stppus: Eve Opening Verbal Activity M otor Activity
a1 02 03 Qa4 05 g-_lS_ngtaneDuSd 5— Qriented - Obeys Command
Medications Administered: " o QZTE F'gi:man g:ﬁgggjr!;?ﬁiate iz\LAollfr?tli‘rZ:v?/sPtznl;aln
ap 1-None 2—Incomprehensive 3 - Flexion to Pain
1-Nane 2 — Extension to Pain
au TPTAL SCORE: 1-None
Notes: History:
Allergies:
Medication:
Pregnancy:QY AN LMP:

Patient Identification: MEDEVAC Provider Identification:
Last, First MlI: Last, First MlI:

SSN: Rank:
SSN: Rank: Healthcare Provider Level:
DOB: MEDEVAC Unit: Unit Phone:
Unit: Unit Phone: Signature:

DA Form XXXX (Test) Medical Evacuation Runsheet
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