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Preface

The Iraqgi Flight Medic Course is a highly specialized medical course that requires extra-
training in an aviation environment. The goal of this text-based study material is to help the
flight medic students to easily understand the important aero-medical subjects in an organized
way that makes it simple and easy for them. The idea behind that is to summarize the course
study material in such a way that will help the students to rapidly review the course at any
time. Most of the course material is directly taken from the United States Army School of
Aviation Medicine; Fort Rucker, Alabama.

The New lragi Air Force has established the English Language Proficiency as one 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 word-to-word translation and | tried to
use the concept-to-concept 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 into simple words that are easy to understand and | hope that will in turn increase their
overall performance. | hope that this text-based course material can help in the success of the
Iraqgi Flight Medic Course at the Iraqi Air Force Training School to graduate 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. Reid and SFC Robbi E. Smith; U.S. Army, the
instructors of the Iraqgi Flight Medic Course, for their professional way of teaching that was
essential for the graduation of the first generation of the Iragi Flight Medics. | also want to
thank Lt. Col. Michael L. Dilda, the commander of the 821°% (370”‘) Expeditionary Training
Squadron; U.S. Air Force, for his outstanding command that helped in building a strong Iraqi Air
Force Training School that will enforce the security of Iraq and ensure a better future for its
people.




Orientation to Aviation Medicine
gbéh.\\ghwg_hgphm b _lal

Aviation is a unique experience and the man thought about since a long time ago. Human beings live

on the ground and flying per se puts their bodies in an unusual condition. The human body will undergo
certain changes to adapt for that situation. However, these physiological changes are not always enough
to overcome the effects of flying and are variable from person to person. From that arises the
importance for establishing certain standards and criteria for flying in the sky and 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 maintaining flight status medical standards and adhering to its regulations. Failure in
this may identify you as an aviation safety risk and disqualify you from aviation duty.
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¢ Primary Goal of the Aviation Medicine Program:
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= Program Concept: Designed to promote and maintain the aviation fighting force through health
promotion and sustainment of the mental and physical well-being of aviation personnel.
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»  Primary Goal: The traditional core of the Aviation Medicine Program is the delivery of clinical and
operational preventive medicine services. Of these preventive medicine is the primary goal.
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=  Three Echelons of Preventive Medicine:
D Bl calall DAY Cily gial)  m
1) Primary Echelon (Prevention/Pre-disease):
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Primary level is prevention through:
e Education about the health issues.
e Unit training.
o Safety meetings.
e Professional development.
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2) Secondary Echelon (Screening/Treatment intervention):
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= Health Screenings through:
e Regular physical examinations.
¢ Inoculations.
e Blood pressure checks.
The health screenings allow for early and effective intervention and treatment for the disease processes
that may affect flight safety and aviation mission completion. Examples of disease amenable to
secondary prevention include alcoholism, hearing loss, hypertension, and malignancies.
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3) Tertiary Echelon (Rehabilitation):
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The goal is to limit disability and return the aircrew member to flying duty or duty in support of aviation
service as soon as possible following illness or injury.
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v The goals of the three levels of the preventive medicine can be summarized as

follow:
e Primary Prevention: Goal is prevention before occurrence.

e Secondary Prevention: Goal is treatment/screening.
e Tertiary Prevention: Goal is rehabilitation.
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+¢ Flying Duty Medical Examination (FDME) and Flying Duty
Health Screen (FDHS):
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® The FDME is a periodic screening medical examination performed for occupational and
preventive medicine purposes. The FDME is used as 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 purposes. They are valid for up to 18 months from the date of
the examination.
(2) Comprehensive FMDE: Performed on aircrew once already trained. This is a retention-type of FDME
and is performed for re-certification purposes every 5 years between the ages of 20 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
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® The FDHS is the interim health screening tool done between comprehensive FDME's. The goal is
to ensure maintenance of aircrew health and fitness for aviation duty and serve as an
opportunity for health promotion.
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«» Aeromedical Disqualification and Waivers:
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= Aeromedical Disqualification (Unfitness for Flying Duty):

(1) Temporary Disqualification: Imposed by the Flight Surgeon for a temporary aeromedical
disqualifying condition, that is minor, self-limited, and likely to result in requalification within 365 days.
When condition resolves, the Flight Surgeon recommends return to flying duty. Examples include ankle
sprain, common cold, diarrhea, and simple closed fractures.

(2) Permanent Disqualification: Imposed when an aeromedical condition is not likely to result in
requalification within 365 days. The flight surgeon performs a thorough medical evaluation of the
condition and submits his recommended disposition to the unit. This request can either be for a waiver
and continued flight status, or for permanent disqualification and removal from flight status. Examples
include hearing loss, diabetes, heart attack, and hypertension.
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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 medications or visit to a health care provider for evaluation, care,
hospitalization or quarters.

(3) Drug or alcohol use at anytime.
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®  Waiver Criteria:

To be considered waiverable, any disqualifying physical or psychological defect must pass the following
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 processing.

(3) Must be resolved or stable at time of the waiver (i.e. non-progressing).

(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 unsatisfactory 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 jeopardize the successful completion of a mission.
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¢ Exogenous Factors Affecting Flying:
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= Temporary Restrictions Due to Exogenous Factors:

Aircrew members receiving any substance or procedure likely to provoke an adverse systemic reaction
should be restricted from flying duties until declared fit by a flight 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 grounded before they even see the
flight surgeon. Aircrew members are personally responsible to promptly report any treatment by a non-
flight surgeon or report any condition that may be cause for disqualification from flying.
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= Exogenous Factors:
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» Drugs: Aircrew members taking drugs which have a systemic effect will be restricted 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 surgeon. These include:

1) Alcohol — 12 hours after the last drink consumed and until no residual effects remain.

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

3) Mood stabilizers and tranquilizers — for a period they are used and for 4 weeks after the drug
has been discontinued. But when these medications 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.
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> Immunization: Medical restriction will be for a minimum of 12 hours and for duration of any
systemic side effects or local reaction.
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> Blood Donations: Aircrew members will not be regular blood donors. Following blood donation
(200cc or more), aircrew member will be restricted from flying duty for a period of 72 hours.
Db g (U1 ) s 0 200) a2l g 55 Al (g am aall Gaaliiia Gae yiie o ekl 31 G Y O ang z adll g sl <
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» 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 following SCUBA diving.
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» 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.
S il e g Y Aald 5 ) seay agale Cangs ac) sl O il Bale AN (o palall o) i) aani oy 1 Al <
Ansdt o adall MK o) julall 8 e

» Strenuous Sporting Activities: The fitness of aircrew members should be considered following

participation in strenuous sporting activities.
Bagaas sd Olllad A8 L) aay Hlie VI Gy sl 3 als 320 0 a1 Spadl) ey ) cillladl) <
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+¢ Classes of Medications and Herbal/Dietary Supplements:
s lde V) [ Auildad) colahl) g 4y gaY) Cilia) o

= Medications: Generally self-medication by anyone on flight status is prohibited. Medications
are designated as Class 1, 2A, 2B, 3, and 4.
S aaalae (8 g 55 A5 L0yl Cula Gl e 5% ) el U o5l 34T il Aale 5 goms 1 Ay gd) m
N Gl Gl Gaiall | S Gl T Gl | J 5V Caial)

(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 surgeon is not available. The intent is “only take the medication if the flight surgeon
is not readily available or with the knowledge of the flight surgeon.” These are approved for acute non-
disqualifying conditions and do not require a waiver. They include:

¢ Antacids.

e Artificial Tears: Saline or other lubricating solution only. Medicated solutions need the flight
surgeon approval.

e Aspirin/Acetaminophen: When used infrequently or in low dosage.

¢ Pepto Bismol: If used for minor diarrhea conditions.

e Multiple Vitamins: When used in normal supplemental doses. Mega-dose prescriptions are
prohibited.
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(2) Class 2A: These 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.

SV Gy ol adall Canla Cal il Canig b a5 i) Lealadin (S s Ads iy allati 4y 50¥) 638 1 § AN Ciiall (2)
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(3) Class 2B: These medications require a prescription and may be used for long term 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 grounding to ensure there are no
significant side effects.

OS5 W) Giany ) ) Case ol 58y Al gl s i) 380 5 Al Al s Cillati Ay 5Y) 026 1 o (A Ciiaall (3)
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(4) Class 3: These medications require a prescription and may receive favorable waiver
recommendation only on an individual basis for treatment or control of certain chronic conditions. The
underlying disease may require a waiver.

B0 2o 255 A8 gl 03 5 ol lall ) 83 gall Apans 5 A8 a1 o lin g Al iy Al Ay 50Y) o3a 3 G Ciieal) (4)
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(5) Class 4: Use of these medications necessitates grounding the aircrew member and is not
waiverable for flight duty.
ot Al ailla (oS35 Aaila 5 ) gy ) jalal) e Gadil) e ey Catall 13 e Ay ga¥) Aol 1 e ) Cilal) (5)
s (e Ol el 83 slaa g LTS AL

* Herbal Preparations/Supplements: The majority are prohibited for aviation duty as many are
used in cases of self-diagnosis and self-treatment. In-many cases, studies do not reveal significant
clinical efficacy. Some preparations may be used under the guidance of the flight surgeon. The
short-term 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.
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(1) Class 1: May use without approval of a flight surgeon.
e Single multivitamin/mineral tablet per day.
¢ Vitamin C, E, B6, B12 (oral).
e Calcium.
e Folate.
* Protein supplementation.
Okl Gl () g sa 1 O s Lgaladind (Sadll (e 1 Jg¥) iiaall (1)
sl b Clipdill bda asasl i e
(P Bk (2) 12 2,6 2 e Olid o
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(2) Class 2: Individual aircrew may use the following supplements with prior approval of the flight
surgeon. Any use, whether periodic or regular must be reported on the annual FDME/FDHS.
e Vitamin A, K, D, Niacin, Riboflavin, Thiamine.
e Magnesium, Zinc, Chromium, Selenium, Copper.
¢ Glucosamine.
e Creatine.
3 sall 038 (e () ol | ol ) Cada 481 g 2AT day Caiall 138 (e 3 sall aladind agiSay o)) ukall o) 81 1 AN Cilal) (2)
O D i) o gl (il 8 4k 5 o o
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ol il g S SN gl e
el 5SS e
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(3) Class 3: All other preparations not specifically listed are disqualifying for flight duties. Waivers, while
unlikely, can be applied for.
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Aviation Toxicology

Ol sl (B 2 sand) ale

> Main Points of the Subject:

Types of Hazards.

Toxicology terms and definitions.
Toxicology principles.

Toxic substances found in aviation.

uinhwnNe

Protective measures.
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*» Types of Hazards:

The aviation industry (military and civilian) has 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, biological and chemical.
: ki) g gl

e Al l Al 8 i 38 ) 5 Badeta 50k 0 e () s pill 3alS 5 ) sk (Sl s g Sall) o)l alle ey
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(1) Physical hazards: are those that result from energy and matter and the relationship between the
two. An interaction between the energy and matter is required for this type of hazard.
bl s Jals bl L) e g il 138 Lagias 28Mal) 5 50lall 5 28I (e daalil) Hlalaall a1 A5l Jhlaal (1)
Jsalall g ddUal

(2) Biological hazards: are those that cause illnesses because of their infectious or toxic properties. An
example would be Anthrax or a virus.
3 aall s s ldll sa elly e Jlie 3R 5l paadll Lpaal sad aii€ a pall dgsal) lalaall a1 Auiba¥) ) (2)
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(3) Chemical hazards: all chemicals are toxic in one form or another. The amount of exposure and the
dose determines the toxic reaction. Water inhaled in large quantities can be toxic.
US| and) Jelall laie (il g de jall adad Al o) < delis 0 5S5 ALl ) sall aran 1 Ailpasl) Jhlaa)) (3)
ity Gty () (Saall (e 3 ya€ ClLaaSy 4Bliind &3 131 el ol

¢ Toxicology terms and definitions:
: asand) ale (g jlat g lallaag o

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

5 Gl Gash ge ) daball 2l ASlu gl dda e fe il il e 08 5 5l b ug.d\,hu.?n&)w
a

(2) Toxicology: The scientific study of poisons. This is the study of the physical and chemical agents

and the injury caused to living cells.
S L) 5 Lol 5 Al 5l ) gl A 50 Cpaniats Apalall A 50l 038 sanal) dusd 3 ity (51 f,m\ ,Cms@s (2)
&

(3) Exposure: The actual contact of the harmful substance with the biological organism. There are two
types of exposure:

(a) Acute Exposure: An exposure of an agent over a short period of time that can cause adverse health
changes. This may cause an unrecognized decreased in perception and your abilities/ 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 Exposure: A long-term exposure to an agent or a series of repeated exposures to an agent
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.
s ommdl ge cpe s ln Al GISH a3 Slall of sall Aladll S g 1ol (3)
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(4) Threshold Limit Values (TLV): Concentration of chemicals that will produce no effects to
individuals who are exposed for 8 hours a day.

Cilelu 8 5aal L ¢y gnaiy Gl 231 e 5ils o il Y 3 Al o) sl 3S5 s 14a pacal) A} da a8 (4)

(a) Short Term Exposure Limits (TLV-STEL): Concentration of chemicals that are allowed for exposure
times of 15 minutes during the work day.
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(b) Ceiling Concentration (TLV-C): Concentration of chemicals that must never be exceeded during any
part of the workday.

sl By (o) ol La slad i ang 1 AleasSl ol all S5 s 1 e 38 ()

+¢ Aviation Toxicology Principles:

: agawd) alog galia o
(1) Time and Dose Principle: The effect of a toxin on the body depends on the duration and dose of
exposure. As the concentration of a toxin increases, the time between exposure and onset of symptoms
decreases.
Call ald) 58 5501 LalS 3alall @llil o peill 3aS g dgia 3 5 il e ading anal) e ald) il ;A Al cdgl T (1)
A yall Gl e Y1 gy g (el i (5]

(2) Route of Entry Principle: Toxins can enter the body through three ways: Inhalation, Absorption,
and Ingestion.
,oabaia) | BLAGLY) 5k A JMA e anall ) R o) oS ALl S sall g anad) ) ad) J 933 (Bahk 13 (2)
ﬁﬂl‘iu

(a) Inhalation: In the flight environment, this is the 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 of exposure. .
vie Jaa 3 S 06 A8 Anhald) daludl o judall Jee 8 sl 2Ll Jsin ) g Gl @Ok aal e 1 gl (1)
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(b) Absorption: This involves movement of the toxin through the skin. Prolonged contact with most

Petroleum, oils, lubricants (POLs) may allow for dermal absorption.

o Lpaliaia rany 38 gy 3l 5 358511 3 s cale) e ALy kg il Guadlill Alall IR e aLd) Jga Gausly spabaial) ()
Alal) 35k

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

exposure via ingestion includes smoking, eating, or drinking in work areas without adequate

precautions. This is the least common route of exposure. p
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(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 include lead, DDT, asbestos, beryllium.
(b) Excretion: How quickly the body rids itself of the toxin. This is usually through the liver or
kidneys.
D gkl Janag acal) JA0a Sladial) Jara 12 (3)
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(4) Physiological Principles: Individual variability principles that determine the response to a toxin.
el ) saas el (S A i) @l el 1 Aadadl) (saleall (4)

(a) Metabolism slows with age. Dosing medications and exposure to toxins becomes more critical.
Bosha JS) mual o sand) (G el 5 35500 & ga L senll b)) s b o) (1)

(b) The amount of body fat determines the effect of fat--soluble toxins. The more body fat a person has
the more fat-soluble toxin that is absorbed and the longer it takes the body to excrete it.
~ A o pendl Ao Cal ) LS sl o sl A€ Cal ) LS o gl AR o gand) 5 aaa3 amiad) 2 gl 4 ()
ol e a gand) Gl - a3 ol i patiad Sl 6 sl

(c) Genetics affect how the body will respond to some toxins.
PO ECRURRTPR R FRCHE FEg I E F- B NP )

(5) Physiochemical Principles: The biochemical processes of detoxifying chemicals within the body.
) (3 TS L) ol pall (0 al il Aol — Aplea) Al Aibaasl) — Aauddl) &) (5 b (5)

(6) Environmental Principals: Atmospheric pressure, temperature, and humidity affect toxicity.
i) sy e i A el se A sk N5 5 el s sad) daraall 1 Al < 8 ol (6)

(a) Atmospheric pressure: Studies show that hazardous fumes/vapors become more toxic the higher
you go in altitude. e.g. carbon monoxide at 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.
of iy e JBa (2 V) (e gl Vo) 5 LalS dpass SiSI a3 5kadll 8 a0l 5 4ol o) clul jall @ ekl ;g sad) il (1)
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(b) Temperature: Some toxic agents are less problematic in winter than in summer due to larger

vaporization of volatile chemicals in warmer temperature.
Al s @b g Capal) Juad adde (5585 lae LA Juab 35 ) sha J8 AALu) paliall (am zaai 1 3 Al A8 ()
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(c) Humidity: Chemicals are more rapidly absorbed through wet (perspiration) skin than dry cool skin.
il 3 ) Al (pa e ) FiiasSI) 2 sall (G5 5mEAlN) s M) alal alisial (s 2 Aysha il ()

+¢* Toxic substances found in aviation:
D Olophal) A ALl 3 gall

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

include:
o gus A5 gLall a1 gall (N (oa peil) JAa o) judall Jlae (B Adliaa o) gay Sl ) Uaas 38 lild o) julall o 81 e gemnS
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> 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 kerosene. Each 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 used. The principle hazard for JP fuels is inhalation of its vapors.

The signs and symptoms of toxic acute fuel exposure are lightheadedness, confusion, fatigue, coma,
slurred speech, and impaired psychomotor skills (Neurological symptoms). Irregular heartbeats,
coughing, choking wheezing (Cardiac and Respiratory symptoms), nausea, vomiting (Gastrointestinal
symptoms), and chemical burns (Skin symptoms) can also occur. Chronic high exposure can lead to
leukemia, brain and peripheral nerve damage. This is not usually a problem unless an individual

routinely works around or in fuel cells. )
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> Aviation Fuel Combustion:

Carbon Monoxide is one of the most common and toxic of substances in the aviation environment. It is
a product of incomplete 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 exhaust fumes. 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 the blood causes 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
air. The use of 100% oxygen with an aviator’s mask reduces this to 2 hours to remove 50%, and reduced
to 30 minutes with hyperbaric oxygen treatment.

The effects of carbon monoxide intoxication include headache, weakness, dizziness, nausea, confusion,
and loss of consciousness. The classic cherry red coloration of nail beds and lips does not occur until the
concentration of CO is greater than 40%, which is where your judgment becomes impaired.
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> Solvents/Degreasers:
Organic bases used to dissolve other petroleum products (Water, Lipid).
sasadll Jirag clpidl <
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> Lubricants:
Substances used to reduce friction. Lubricating oils used in aircraft are located throughout 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 with the skin it may cause a dermatitis type of reaction.
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» 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 finely aerosolized 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.
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» 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. .
sl e <
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(1) Halon: 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 chemical residue. It is
relatively nontoxic unless discharged in an enclosed space. In 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 chloride, hydrogen bromide, and phosgene).
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(2) carbon Dioxide: Safe fire extinguisher, although large quantities are often required to extinguish
fires. It is heavier than air and accumulates in lower areas, especially in enclosed spaces. Low
concentrations, less than two percent, carbon dioxide acts as a respiratory stimulant. At higher
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concentrations (2-5%), drowsiness, headache, respiratory difficulty, lack of coordination can occur. At

concentrations of 10% and above, collapse, loss of consciousness and death can occur.
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S Jary 43 (%2 (e J8)ALE o 380 53 il 131 Adlial) (S 3 Aala b ) geay | il lliall 8 aaniys ol sedl (ga JEI

eV Cun ST %1058 vie | S gl a5 i) 8 A geaa g laa coubad i (2-5%) Allall ) )il
Bl st ol Saall ey e S ol

(3) Aqueous Film Forming Foam (AFFF): This is synthetic foam consisting of combinations of

fluorochemical and 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.

Lo Aalus e 358 038 (65 Aig NS5 pa B3l Ay shed AilaaS Bale e s a1 Agilal) Alglall 45300 5 68 Y (3)
Al gt i (O (85 43585 KA 852 M1 (55 ol plall b Jama 88358 5a ()5S0

» Composites and Plastics:
sl g Gl Al <

(1) Composite Materials: Composed of a number of components, which give it added strength,
lighter weight, and thermal resistance. It is composed of resins, strengthening fibers, and solvents.

e A gSa 2 gall o3a | addll () yoll g Ay jad) da gliall g 5 g8l Lgaiad KA B3 (e (e 3l sal) ol () ST 1 AS pal) ) gal) (2)
(gl 5 LI 5 i )l Al ol e

(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, reworking, burning, 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).
LYY o3a (Al vie JSUE Chasty  Aala 31 LIV OS¢ 5y sl el SN A0 Al ) sl Jais 1 i) (2)
) s ) Bl e ot I Sl e il 5 3] Aleall sl V) el g IS e Jie Leaans (e Led a3
) et oo @) astal) Gl e 4wl 401 (8 Jeliial sy 8 5 S LS Blaiiu) | Jias Sue 3.5 (e B La L gl
(crmall &) gl sy Lan )

(3) Resins: Bonding agents, which provide insulation and the physical resistant properties of
composites. Resins used are epoxy, polyurethane, phenol and amino resins. Primary hazard is
inhalation due to thermal release of toluene or methylene dianiline fumes. CNS depression,
unconsciousness, allergic asthma, and allergic skin reactions may occur. Once a resin is hard (cured),
the thermal process is complete and the resin is not a hazard.
pa&iuaall gl A 3l Ll 53 A pall 3 pall Janty ol JSE e GLIY) e Jadlat ZaaY ol ge e 5k 1 @il (3)
5 all 8 Ailias 3l pa 3l sty PN bt SRRl (eS| ) el 5 Ol g oty sl 5 €51 g8
aang 38 Alal) Gusst o gl (18 g 3 all (ganl Slenl) T sl Culdaall kol Sl 05) s e

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

Bt V1 g ) padl Joy 5 (58 59 AS 5y sl iy a2y 5 A1) 8yl 2L 5 5 B ()l il p2iey 1 Bl (4)
sl Gyl S 5 3l s ) S A Jlal el GLEEAY) 3 et Sl (S ST 2yl
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** Protective Measures:
. ;\34@33\ Silg ) jal) o

(1) Individual: Prevent contamination of your flight 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. Wear personal
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 (headache, burning eyes, choking, nausea, and / or skin irritation).
4 glall Balall ()5S e ay JlaciaDU AL () oS5 Lald iy & 5l wie el Aalall o) judall Aoy &l wial 1 dpadldd) Cils) Y (1)
Qi Rl ) JSY1 U8 ) sk 8 Acmamial) (3laliall b alaall 5555 0l b Ledlaiiad gl Lgdala olle ()
Uil () L a5 38 1 Jand) (S b anl ) vie Al 2l 4B Slane el el Cany | ) g3 55k
(GUR ciaal) 848 a o)) dalus sabe ) Gl jas ) e a8 3 daal) () e U 4l dels o) e g3 )| palialal
(s e ) oOlie

(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, landing, and evacuating the aircraft as soon as possible. Get medical

evaluation for a possible toxic exposure.

el a1 83 5 ka3 e o8 5oA) 5 Al ) plall 8 Al salal elia jad Adlaial (e 4l 1 BALAN 3 jed & Cilsl Y (2)

(¥l e da el Adlad) e las W1 (e 3 AN J s 580 63 Al 3 el Aoy puall 4 seil) Jia 3 550Y) 038 ae Jaladll 5 Ll
Al salal el s dllaial aaal ol a4 led) callal o5 ¢ San 5 g july s il £3la)

(3) General: Be aware of the potential for toxin exposures 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 and rehearse evacuation plans. Know where your Material Safety Data Sheets

(MSDS) are located in your work area.

& dalaill die o 458 3 didaie 3 Lails Jae ) ) pedal) Jamd 8 el 3alal elia yai Aullain (e 4} 1 Aaladl ile) jaY) (3)

OSa e Gaai 5k DAY Laba e ol 8 L Jead i dbaial) 8 53 g sall 3 5hal) o) sall (g 4gii) Aeld) 3l 5all
lee Sa 3 () gall @iy &gl Ala 5 Jaladl) A58 7 55 panmti) Libasll o) gall LSl cilily 31550 25a 5

ety el Ml Nl el Sl Sl St Ml Nl el Sl Sl Sl M

Review Questions: sdaa) al) Alic)

1. What is the definition of a Hazard and its types?
$ac) il o Loy shall Ciy el s le ]

2. What are the two types of exposures?
$ paadll o silar L2
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3. What are the three routes a toxin can enter the body?
¢ aniall LA (40 J25 () el Balall (S Sl 233N 3kl s L 3

4. What are the two organs are responsible for excretion of toxins?

¢ amal) z 8 el 3 sall 7k el s asal) (2 sl Laa L 4

5. What toxic substances could you be exposed to in aviation?
¢ o)kl Jae (ALl e o (Saall e ) Ald) o) sall o8 L5

6. What type of combustion forms carbon monoxide? )
9 s S aS ) salal e Ayl Gl aYle 5 ale 6

\

7. When might fire extinguishg{r;asfﬁ?H xide be 'Eb‘)’(ie%k_ .
sl Gl S e ) Ol sl (A ) ) e 7
y - »\K“ ; ‘f
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Aviation Life Support Equipment
_‘D‘J#‘ L).u Cfdxa

+* Aircraft Protective Devices:
B il dglaa il g o3

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
plowing or scooping of earth during crashes which could decrease stopping distances resulting in higher
decelerative forces.

D (B ama) B jilall ASiel) Cidlad) 1

@)\MQ\%_@JYQQMWm.zjsuanH;dsmtwa_w\éts's,éz);u\‘;sﬂ\}z;\ﬂm 3 b lliad o) cany
alaba¥) axy 3 yidall i gl da U Adlosall il 8 el (53015 aladacal) sie (o )3 ol 5l e Iy JS 3 yiall dadia
o) (Bl g ge ml gl

2. Landing gear and crashworthy seats:

Newer Army rotary wing aircraft (UH-60/AH-64) rely heavily on fixed landing gear and seats to attenuate
crash forces.

: MLJ&A\ acliall g Jagagd) s 2
bl 5 alakaa¥) die s gl Jl) Ay aclia 4508 Ja g sae e daiad (3LY) 5 g @Dl Eaall i Sulel) i
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 tied-down securely to prevent being thrown into crew members.

2 Al (Alaad) ol alai 3
il bl (e SS) @l je 5 o akaadll aeg deiall (e @ i) (e Al 3 ) clalabaaY) bl ol il jall @ ekl

Clarall 3alll 5 a8 853 g sall ¢LuiL (5 ) alabaca¥) sl 5 i acliall ) gy agdas ) Gaag (aladY) (lé Gl
elalaay) vie Sl e i Jlaia) aiad Loay) Lt g Lday ) aly o cany 55l 3 53 g sall sl
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4. Post-crash 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 extinguishing systems in the engine
compartment and personal fire extinguishers in the cockpit (for personnel).

2 Bl abaal aay L Jal g 4

LA culd 2 g8 gl bl A ol s gliall 68 511 e sl ) adl cilla¥) e Ayleall 5a0xie (3 ey 535 e Ay jall <l ikl
aleay axanas) saldll 5 a8 8 (5o sl (dlae s & aal 8 Gy jall elilal il shaia 3l 250300 0 g8 5l i il 5| J el A1
(3l (g alaiY)

+¢ Characteristics & Wear of Flight Clothing:
" Ll 43, jha g o adally daldd) udlall (ailad o

1. Under-garments: 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 synthetic underwear fabrics melt at or below 3500 F and ignite at 450° F and

above. NOMEX is not fireproof and will char at about 70009 to 8000 F (3700 to 4300 C); therefore,
ground egress procedures cannot be over emphasized.

e yiad) A2 (Sl cilial g elal tie "S5 5 e ol Al peal) ) Al el sl 1 AAI (el 1
dahia A 3Lall 523¢a (35 yas caiiy (s g i e Ol ) Ay it jeaaii g (5 AY) Lliall 2 sall ) LU B3l (1
okl Culel 68 450 Ann BRI Culei )68 350 B)la da et deliall LA GuBlll alaae Dlall 5 ¢ 20)

Culei el 800 () 7005 ) o Anay andig (31 i Ao slia 0 o5 LUy Tl (355 Y 3l ge ol o (iS5 B3l (0 e sinaadl)

Bl @l sia) die NI 8 (e s Al duea) (e AT ay Gl (4 b 4 52 430 ) 370)

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

oS5l Balad Sl S i) e ATl gl Aaslie (alliad el daslia (udle a1 (uSa gl £93 (O Ol shall <Y 2
ol e JE ( pailaddl ola

» Characteristics of NOMEX:
s ouSasdl Bale Gl jren <

(a) Does not support combustion but chars at approximately 7000-8000° F (3700 to 4300 C).
Lo (A ks A 53 430 ) 370) il yed 800 () 700 55 s A oy i LSy Jleiid¥) e aelus Y (1)
(b) Does not melt or drip.

2X gl yeati Y ()
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(c) Good chemical resistance.
el o) gall G glia ()
(d) NOMEX is more durable than cotton and resists abrasion.
G5l A e 5555 il o Jan S8 (55 ool 33 (3)
(e) Low thermal conduction.
3 all Caes (s e (o)
(f) Comfortable to wear.
15,3 die Ay e ()

» Wear:
D Olshl Ay eyl Ai sk <

(a) Collar is one piece which is worn up while flying to protect the neck.
A8 dslaie pand (S oY) Gl o s 43U (1)
(b) Sleeves must be worn down and Velcro tabs secured during flight to protect the hands.
Al dikie eat S s S it £ 1M1 Jsh e 2 ol s (G0l) Al 2L ()

(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.

s clidl aaall Gaall e dadlill 4 ) jall 35 al) aiad disia S5 Y 5 (el aaad daulie (4585 () aag o) ekl Ay ()
(sl o13all 83 5a ol Sl Aasd g slnie uall anal) (3hlie goen 3 alal) Jaay (o3)

3. Boots:
o (ON) RN

» Characteristics:
s Gl sl <

(a) Retention during high G-forces to include crash or ejection.
pbadll o) o k) vie aadll e ddailaall (f)
(b) Stability to prevent ankle and foot injury which could compromise aircraft escape.
G skl Al s il e 7 s Al (e padl) aey ol 38 3 JalSH ) il lal pial il 5 ) jEaY) ()
(c) Fire retardancy.

L3Sl A il @)
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> Boot wear:

Pl gl Ak <
(a) The boots must be laced up fully to the top.
Al ) ALS 3 emy Ll oy 5 can (1)

(b) Avoid boots with zippers, straps, and jungle boots. Zippers will transfer heat, straps will give or even
break and jungle boots will melt.

g Ada 3N 5l el JES Ca g o) (Y Aalie W) 43N0 ) diaY dda jd) ) bl e a5 ) 43N i ()
Gl Al b G G gl ) 22V 5 s

4. NOMEX flight gloves:

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

D Sagl £ s (e Ol phall U 4
u.mﬂ\ e cL)J‘}” aﬁﬂ}wﬂ\écijdﬂb ,d:‘);'“ <L) a)\);.“ d)c ,:\A\)l\ )Sjﬂl.wmjeﬂu\):\ﬂ\ Q\J&E

(1) Flight Gloves must be worn at all times during flight or when engaged in flight activities.
Ol dileial) cilaal sl a1a) i 5f ol bl iy Jgla e L i cany o yudall <l 3 (1)

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

Wl (3 8 Lgmaa g o de L Lo ) IS 1) (3 01) Al ala) ot Lghlsi ) camy <l (2)
5. Flight helmets:

Always wear the helmet with the chinstrap properly attached and adjusted. Failure to secure 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.

: Olshl 38 5

BJ};.“ Q\.\Swd&ﬂau‘}uuﬂﬂ\ e\ﬁﬁgﬁﬁem Lﬁ\daﬂﬂ\ e\);h)@wij\e;;lumj@mbjmza)ﬂ\ ;\.\3)\ [N
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Sound Protective Helmet-4B (SPH4B):

D B —Ggal) (e AlBgll 33 6A
> Characteristics:
rdldal gl <

=

. Provides both crash protection and noise attenuation.

=

IN

. Superior to all preceding helmets.
AGL 3 Al o) g3l Ady e 48 o85a 2

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

Al oall eliudUll Astay Al ) ) aad Bask e Gl Clase Aibua i U8 (e Lgans it (S 3
4. Dual visor provides eye and face protection day or night.
A 51 el G sl Gl U Al 855 1 (il 881 B2 all S e e 58 35m5 4
5. Designed to provide better retention if the chin strap and nape strap are tight.
(i il o) oy ) o 5 1 o0 (i) e Gl Sl 858 Lsana 55
» Wear:
sel N ARl
1. Use visor except during night vision goggle flights.
Ll Ly ) ol s Adaud gy LN (ol pudall Alls 3 ) ) palall ) (el o) Calaill) uall A1 5 aadi) ]

IN

. Always ensure both chin and nape straps are tight prior to flight.

Oleball 0 5 58y & o) e s Sl o) 3a akig dayy e ST 2

Head Gear Unit-56P (HGU-56P): Replacement for the SPH-4B.
4 — Crpeall g il 5358 30 e Bl £ sl e Ja Kasll 3N Ga g sl 138 1 0 56 — i) 326 By e
(e

» Characteristics:
rdlal gl <

1. Constructed of graphite and SPECTRA®, a thicker less dense, energy absorbing liner. This helmet

provides greater impact protection than previous helmets.
DS Alea i JAll e sl 13 Clediall (aial s AUS S8l 5 Ay je Dldad) oS5y ) i sale s cudl SN 5ale (e A 1
Al 3 Al A Haadl cleaall (e
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Sound attenuation better than SPH-4B.

IN

Gl & sl (e G geall aias A Juall S5

IN

Iw

Custom fitted by an ALSE technician.
Ol Slaze Blpa i 8 (e leans it Say

(68}

1>

Dual visors, comparable to the SPH-4B, and detachable face guard.
)l Al as sl Ales g8 ) A8LaYL A 50 all LISl e cpe i 25a s

I+

o

Chin and nape pad/strap for better retention. Always ensure both are tight prior to flight.
Okl U laas s A 3ay) oda Jay y (e Laila 2SUI any Gl 1) e Cpua) il 811 5 lall Aay ) g Gajal

(O}

Ion

Platform of the future for all aviation headgear.

iad) Ol Cilane g1 5 gend sl aresill s g 5l 12a

» Wear the HGU-56P the same as the SPH-4B.

[ep}

ALl 33 A1) ol Ay Hha (il () 5S5 el Y1 ALl <

¢ Maintaining Flight Clothing:
: Oloahal udla o Asblaal) o

(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.

sl g 3l ol el Ay &gl ) g5 8138 Y Apalie V1 Agaa V) a5l elal die ) skl Al el ) cains ()
D) s 81 gAY 15D AL o gall A o) Al A sall gLl
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LGBl daglie e Al 5 )08 s (1
Al A (e i) 23S Q85 (2
(b) Cleaning:
L Gl (o)
1) Wash at temperatures less than 1800, and rinse completely to remove soap film.

A siball A8l Al Y ALK 3 ) geay olally Caladll oy I3 aay s 2 180 (e B 31 s zow VAl Jue (1

2) Fabric softeners may be used in the rinse cycle to remove body oils. The fabric softeners will also
serve to inhibit static generation.
Lyl 8L izl Al 5 piad (o gas Colilall 038 ansall (58 A1) 5Y Justll die Lgaladiind ¢Sy anaill e (2

3) Do not use any type of bleaching compound in laundering.
Lraad) die 3 ) 3l gall (e g 53 (gl a2 Y (3

4) Drying temperature should not exceed 180°.
Ax 50180 JsaB Y o) g cadaill 5 ) ja A 3 (4

(c) NOMEX flight gloves can be washed with mild soap and water while gloves are on your hands, orin a
washer.

Al 5 il sy <l 5 o sileall 5 eLally Juk () (S (iSa 53 8 55 (e Ol all < (g7)

1) Washing temperature should not exceed 120°. Do not bleach or starch.
el die 3 a8l 3 gall a2ad W gl caan a2 120 e Y ol sy duall 3 2 da 3 (1

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.

o it Lge g Aagiiine by gaay 5l il JSE e ol A pm Gl dey il i) o) jemall 35k e 23031 Ll A1) a1 (2
o) sell

(d) SPH-4B and HGU-56P:

s ose il SIS e 35A00 (1)
1) All maintenance performed by ALSE.

Bl Glaxe e Gl g pasal) il J (e o33 &) e 3adlall g Auall (1
2) Clean with mild soap and water.
AL 1S, () sall 5 plally 33 Jt 4 (2

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

& kil daall b clilas) 33 A (e A peada 5l 48 jale adad 3 ga g pae (e 3SU 5 aladin) S e 33 Al Gands b8 (3
.B.J)J‘ﬁ)\a'l\ =yl
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4) Do not sit on helmet.

53,30 e s Y (4

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

33l Ailanall Balall leal) 5l (A ) jumy Condly 38 138 (Y 335800 (358 oLl i Y (5

¢ Miscellaneous Apparel:
: Ao giiall (udlal) ot

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

sie o gl SLall Jay gl iy Ul Ga gy g il 3l e Janll ie 5 5lad () oS5 Agianal) cileludl g Jalsall (1
ol ) (368 Ll ) oy Ao L) (pad

2. Metal badges can cause electrical burns.
Al S Ba i ) (S Aanal) lalal) 1

3. Issued sun glasses are for use during the day when night flight is anticipated. Glasses are not a
substitute for visors.

Aamaatl) il all | L ) Bas (o3 Ll R e 1 gm ol (555 Bam sl I (e Lemtlof w0 sl i JU3) 2
B3l Gl A8 e Sl o585 Y
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Review Questions: -daa ) yall dli)
1. What are some of the safety features provided by armed aircraft?
$ 4y all il il 33 jeaal) Alead) Biluss amy 8 L 1

2. What are the characteristics of NOMEX material that used in Aviation clothing?
¢ Okl Gt delia A addiuall (uSa ¢ Bale O Jpae A L 2

3. At what temperature should flight gloves be washed?
?u&}j&)j()‘eo\)ﬂk}\gh\juéd@g._\,;gﬁj‘);:\;)dgg\g 3

4. What are the apparels that are unsafe to wear aviation?
?o\):\kj\ <L) ;\.ﬁ)‘\}“ die Al u}ﬁy‘?\n ;Qﬁy\ o) WL .4
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Stress and Fatigue in Aviation

Ol palall (B eLe Yl g algal)

As aircrew members, you will need to know the effects of stress 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 intended 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 unique manner due to your profession.

Slgall A o el Lelany o i Al oLt Lo g clasa e alea¥) el 55 48 joe () glias @il 5 il J8la (e saiaeS
Al <l iy Qi 3 idal) alda (he gumanS Gl Aol 3 583 8 (5SS () palall (8 AleaVl i ) LEY) il Laludl)
dals 0sS8 ll clla guall Gl I Glalis 5 ol jre daeal Gl 58 ¢ snall 138 Coan aleall Al 4 jalal) g danall e
Angaia 8 sa dlal 5 el o bl b litlad o i a8 Al $LEY) 5 o phally

+»* Definitions of Stress: There are three definitions of stress.
Sl G e i i § ALY el ofe

A. Walter Cannon (1932) researched the "fight-or-flight" response, and linked this to the arousal of the
sympathetic nervous system and endocrine system. The "rush" or "cranked-up" feeling when frightened

or surprised is a result of the rapid arousal of these systems.
el Ty ¢ ) 138 L yy 5 g sa i "ol gl psagd™ i) Jxd 525 08 Cusan ol (1932) CushS illg Jlall
gl Il Aa s o Al g Cagal) sic e o oatl U Aslally el mall 8 51 Slen s (s el paal
_BXA.SI\ 0dgl

B. Hans Selye (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 it. He called this pattern of responding
the “General Adaptation Syndrome”, which consists of three stages:

(1) Alarm Stage — the organism is mobilized to meet the threat.

(2) Resistance Stage — the organism attempts to cope with the threat.

(3) Exhaustion Stage — the organism fails to successfully cope with the threat.

Ll dals Y sa0ne e anall Al aily dlga¥) Coge slea¥) Sisad o€ 05 58800 5 yiiny | (1956) (e pudld Allall o
sl e A3 (e 0 sS5 All y Malad) Cil) Aa P O DY) (e Jaaill 13 e Bll agle

Al an) 55 dad (addll - pdadl) da ja (1)
agl) AndlSa ) Jaat J sy paddll - dagliall da 5 (2)

A 5 ) Al Jaad o) sl b Qs (edsl) — slel) A ja (3)
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C. Lazarus (1968) researched the "psychological appraisal process". This model suggests that when
confronted with a potential stressor, 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 perceived threat than perceived
coping abilities.

q,us):gﬁzjwjuu,a%muﬂ\w}ump@maﬂﬂ\m_"w;ﬁmsw"@wuﬂgw z
Gladll ) Agal gal 58 giall 3okl 5 Caaall Labiaall (631 Ax o (dolaie | ol | lal) dgal 5 53 Caoall Jina apily o 5iy
eaatll il 538 glaty A (o gl aagill 4y Coyad Jasall o) alga¥) i 4 kil s3gd ks adle

¢ Signs and Symptoms of Stress:
s agaY) (2l el g Sladls o

A. Physical responses to stress include both immediate symptomatology, and potentially long-term

health consequences of unmanaged stress:
» Jasal) Aallae aae Alla 8 2] Ay glall Al (il all 538 puiluall (ial e Y1 (el lgadil dpdaad) clilaiad) ||

(1) Symptomatology includes:
L el g2l eV (1)
(a) Sweaty palms.
Sl ol 3% ()
(b) Increased heart rate and blood pressure.
ol Lo i) 5 ) iy Jana g i) ()
(c) Trembling.
S (g)
(d) Shortness of breath.
(o) 4y i) i) (8 ) sacad (3)
(e) Gastrointestinal distress.
L) 5 3asdl) il jlasal (o)
(f) Muscle tension.
DSaal) Galis ()

(2) Potentially long-term health consequences:
2 ) AL ghll dauall Gl gl (2)
(a) Sleep problems (insomnia).
(S) 5 b dska ()
(b) Backaches and other muscle pain.
Slmall WY1 s elall YT ()
(c) High blood pressure.
ol b g5l ()
(d) Immune system suppression.
Aelidl Jlen JaalS (3)
(e) Fatigue. ‘
sl ()
(f) Anxiety disorders.
Bl ) sl ()
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B. Emotional signs and symptoms can include:
s el O (S dgdlalal) ciladall g Gl e Y
(1) Irritability.

el (1)

(2) Hostility.
Axlaall (2)

(3) Anxiety.

sl a5 BB (3)
(4) Decreased self-esteem.
A B s s (4)
(5) Feelings of helplessness.
bl sl (5)
(6) Loss of interest in pleasurable activities (anhedonia).
slall o daieall ULl JLaial) ol (6)

C. Cognitive signs and symptoms can include:
D el o) oSy dllal) ciladlall g &l Y1 .z

(1) Obsessions.

sl (1)
(2) Decreased attention.
ALY las (2)
(3) Impaired memory.
581 G (3)

(4) Impaired judgment.
AN 3RS 5 i (4)
(5) Poor psychomotor coordination (hand-eye coordination).
(o)) — 2 Gausi) S e = Jiall Gausiil) Ciania (5)
D. Behavioral signs and symptoms are limitless, and can include:
D el O Ry Lol ean Y o8 5 A sladd) cladadl g Gl oY)
(1) Explosiveness.
il aie 4y jladsl) (1)
(2) Withdrawal or social isolation.
Aelaia¥) AR ) e (2)
(3) Alcohol or substance abuse.
il e gl Jeasll e gladlyl (3)
(4) Suicide.
s (4)

+» Different Classes of Stressors:
D (agaall) cilla guiall 48LA £ g3Y) o3

s duind) el gial)

A. Environmental Stressors:

(1) Altitude.

ULV (1)
(2) Heat.

s all (2)

39

——
| —



(3) Cold.

335041 (3)
(4) Terrain.
om =il (4)
(5) Weather.
.oabll (5)
(6) Noise.
sl suall (6)

B. Psychosocial Stressors:
s delaiay) Lwdil) el gl
(1) Marriage/ Divorce.
B/ #1550 (1)
(2) Death in the family.
Allal) sl s Egaa (2)
(3) Reassignment.
Baaa Bas g (A (el (3)
(4) lliness or injury to self, family, or close friend.
e Baia o) Alilall ol il s A (Sl Alal 5) (i e (4)

C. Cognitive Stressors:
DAl alb gl g
We can increase our stress by the way we view situations and events. The following is a list of
cognitive “bad habits”:
AlE o AUl L) Legad 55 (Al VAT et Loy 65 () A8y hall (e Ll e Jaraall 5 a0l ) aadais (s
f oSl ) o
(1) “All or nothing thinking”, e.g., “either | get an award for my work performance or | am a failure”.
There is no “in between” or flexibility in such thinking.
O s oo Aia aa g Y ) A Sl ae elal e slilSa e deanl G LT SIS QU e 5 Y ) JSI 3 S8 (1)
RSE (B3 e llia aa g Y ) allal)
(2) “Failure to focus on the here and now” involves distracting oneself from the task at hand by
worrying about mistakes of the past or potential problems in the future.
O G G 4 glladll dagall elal mie 3 yuadl s @l [V ey (sl 5 "l A Aaalll 5 Sl e 3 ) 8 Jasli" (2)
il 8 Eaat ol Saall o ) JSE) ) el (8 i (53 eldlY) s S5 )
(3) Too many “musts” and “should”. We increase our stress when we expect that events must turn
out exactly as we expect.
i) Jpmn a8 die Lile Jaludl) asdill Lakaall (e 2 35 ad "asa gl 5 "al VI e A0 LS aladiad 5 5 (3)
Lixd g5 Le s e Lanally
D. Physiological (self-imposed) stressors are maladaptive behaviors over which aircrew members have
significant control. This category can be remembered using the acronym DEATH:

Ao gaaall 0da Lgia paldill g gy aSail) ad Sl (Say Al And) Silalad) 5 Cld il o (Q:\SL'AJJM\) daludl) el gruall o
G sall "DEATH' 3 _paidall 4alKY 3y yha e Wy SO0 ) (Say Gilda grall e

(1) Drugs:
. 3..;3.1;\2\ (1)
(a) Self medication.
iy Laals ) 45081 ()
(b) Known side effects.
A8 5yl dlall il Ll (<)
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(c) Overdose risk.
o)l de a3l 33 ) sk ()
(d) Allergic reactions.
(ramsneal) e laill) o) sl (e Lpulsall (2)
(e) Synergistic effects.
A 503U 2l il (o)

(2) Exhaustion:
: AW (2)

(a) Lack of adequate rest and sleep may lead to compromised flight performance.
Okl el e e il ) ga5 38 4 il 5 dal )l e S il 23 aae (1)

(b) Physical conditioning has benefits on mental health.
Agial) daall e Tlayl )58 Led padall saal) Ll sl ()

(3) Alcohol:
1 dsasdl (3)

(a) Affects judgment, thermal stress tolerance, visual acuity, perception, coordination, and
communication.
el san ) el ey 8l Jasd e 50l dasall el )l 3as) e sl e JeaSU el i ()
YL g Gl | (ulea)
(b) 12-hour bottle to brief rule.
ALl 1200 Sl Gy s J sl b G saall JE Y o Cany dale 3205 ()

(4) Tobacco:
oAl (4)

(a) While the potential long-term consequences of lung cancer and coronary heart disease have
been well established, infections due to chronic irritation of the lining of the nose may affect an aviator’s
ability to cope with pressure changes in the ears and sinuses.

Al Agaeall (al pe¥) o8 Gl 1) Adlal | il S S Al eal el 5 &80 s e 21 AL shall () gall 3 sa s ()
Q_U.\;.“jud‘y\@M\u\ﬁ@(‘l&m\é&ﬁjﬁ&j‘)@éﬂ\u&i’ﬂ\ﬁ)ﬁé&j%ﬁwy\hwwﬂ\@@\u&
Ay

(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 blood, which adds
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. )

oalaiY) i) e Al (g S S ) galal Sl salad) el Ll Loyl ey o)) sy ) bl e siae (<)
(4 035 5000 A iy 2l 138 5 050 JSH 2S5 galal i cadial (SIS sasell (0 %10 N %8 el (0 5S pisadl
Leiy 238 5000 Y 4000 gléi,¥) xie Tl Ay bas (aliss) (e sULeally fay aae il Lkl o8 @lly e QUi g Lis 5!

-y

A il Lkl (8 a8 5000 hasg (o1 AL Ay )l sas aladl] e slilaall sl b &L?qu die Al ulall fay
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(5) Hypoglycemia:
Dl (b Sl (s giana (ISR (5)

Aviators are known for the tendency to miss meals or substitute meals with candy bars, coffee, and
soda. The lack of well-balanced food consumption can lead to hypoglycemia, which can result in
weakness, fainting, and decreased efficiency.

et JSL el () g sm g ol L0 400080 il 1) 155 Y gl 0l el g () gl M) GalB3Y) e g jra
sy ) (S 130 5 0l 3 Sl 5 sne (alil ) 53 &) (S oLl 5 (8 3l (oY S0 58 el oy s slal
1Y) ety elee ) lal) Canall

¢ Impact of Stress on Pilot Performance:
-kl K] u.\:— JL@A.;}(\ J..'{.M B

A. Pilots rely upon several cognitive abilities to successfully perform their mission. These abilities
include:
: U.A.;aﬁ&"_l\).lﬂ\ 0da _:\A:\M'S)MAI\ALA@A )\A.\Y @AS&L\\)JEE.M; L;‘; JA.\LJJ\.\H\ \

(1) Psychomotor abilities, which include hand-eye coordination, muscular coordination, and strength.
el by S al) v Lomall el a5 el Jeall Bauii Ganaii il 5 A0S alidia M) <) b (1)

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

L SA b A8 el 3 k) Aabiadll Guanlal) (e "y SE e g ddai e S il dnadl) 50l s oLl (2)

(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 transfer of
information from short-term to long-term storage.

Jaial) il i) | Gadill 3 S8 dan e adiad 5 SIAN Gl 8 A8 e slaall pla i) e 506l a 381 (3)
) AL sla 5 K1 8 Jaiall 1) 861 s 5 SIAN (e il gaall JB e ae gy Jend g3 el ey yill

(4) Judgment and decision making.

A sl e 5,8 5 aSAY (4)

(5) Prioritization of tasks.
el elal 3 4Bl s (5)
(6) Communication.

Jal 53 (6)

B. Both self-imposed stress and aviation-specific stress have the following effects on the above noted
cognitive abilities of pilots:
A dll el Ll e A1l il Lagd o) judally ualal) il gl 5 4 e Gadill Ldaluy ) Gl gall (e S L
B AL
R

(1) Psychomotor abilities decline. For example, tracking abilities decrease, with a tendency toward
more time off-target, overcorrection, and less smooth movements.
,co3gll sl axe (e JS) g el ae a5 aiil) <l a8 ol sa @lld e Jlie il A8 sadl-Aia ) <) padl) (1)
Fasnd Ji S all 5K ) g5 Lae A8l b 233l sl
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(2) Attentional abilities may be compromised during stress in the following ways:
DA Bkl aleal) IO Jall A e () 5S5 38 oY) <l a8 (2)

(a) "Perceptual Tunneling" is 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 non-visual sensory channels. For example, a pilot may attend to the most significant stimuli
(brightest light, loudest noise) at the expense of other perceptual cues.

S e iy o (Sar 138 (5l JlaallS) & Laall Al gl Gyl il slaal) b Buia 58 " Jaaall (uleaad) a8 " (1)
5 lall Glly e Jo 3y sl 5 & ) Epall Sl 5l o S 3 Sang ) OSars o Jaally (el Lakall (30
(S AY) Laliadl) LY A Ol e () gusall 5| adaludl ¢ suall€) |yl SV el JLay) e S

(b) “Cognitive Tunneling” is the narrowing of the mental clarity or comprehension. For example,
missing radio call while concentrating on something else.
S die 4y gl A oY) pae elld e Jle | ClainV) g (adll plia A Gua g ") pSEl) )28 ()

(c) "Task Shedding" is tunneling carried to the extreme. This is when entire tasks are completely
abandoned. For example, tunneling may be missing a radio call while on approach with a caution light
illuminated, while task shedding is forgetting to do the pre-landing checks altogether.

Al men A 5 o Laie Ciaay 138 Aapsall oY) e 38l e e eV aall g "clagal) JLE" ()
Ol 58 Cilagall L8l () 5S5 Laigy | it ¢ gaia Jlailil g o gagl) ie 4y 00) ) DSl oL 2o 58 apsall Sl s o8 Jlall
dosagll Jd Ul 8 (e glaall Cilia gadll 5 culel aY) elal pae

(3) Memory abilities decline in the following manner:
S Al A5y b Ja5 3 SIA) <) ya8 (3)

(a) Overall memory capacity declines under stress. Whereas the average individual can hold 7 (+/-
2 digits) in memory for a short time, this declines under stress.
5 a5 il 43 K13 3 (e /) Al 7 _SH i Jaws i) addl) alea) ade J55 3 SIA Allea ) dadl (1)
Lzl 5 olgall e iy el 1a g

(b) Memory strategies are subject to two common errors under stress:
s ol 5 aleal¥) i il (pilad Jgean A jee S35 SIA Jain ciladi il ()

1. The "Simplification Heuristic" is the tendency to oversimplify information recalled from
memory during the problem-solving or decision-making process.
Ja dlee DA 5 SIAI e e slaall gl il Aaad @ DU o S0 ot 1) Jsaall s " ool ) Jaenil™ 1
Al A Sl

2. The "Speed/Accuracy Tradeoff" is the attempt to maintain the speed of one's responses at
the expense of accuracy (most common), or the attempt to maintain the accuracy of one's responses at
the expense of speed (experienced pilots).

Ugae 5l (e sed SYI) 2801 o e Baul) de e Alailaall 4l dlaal) o "A84) g Ao pud) (e Aol 2
(0 inal) Gkl die) Ao yull Glaa e Alainl) 38 e dliladll

(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.
e slaall st (I Jsall 58 "alea¥l GBlaiall alai Y1 sasaa e glae aled e 5 5080 (e Liay) Jlay il 5 2eaY (7)
g cns dagail) il yeal y il sbeall ) g sl 5 Baas i siaal)
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(4) Judgment and decision-making abilities may be compromised by stress, with inexperience pilots
tending to make a disorganized assessment of alternatives, to rush to a decision, and to seek premature
closure.

pts ie daliia e iy auiny I slaay ciiaal) o jllall Jasall g alga¥l Ll il a8 ) Al JAS] g aSA) <l 8 (4)
Leisen) s ) LB il juall el e Caal s dag yud) il ) 81 A3 aua )

(5) Communication abilities may be compromised by both the speaker and listener under stress, with
changes in speech production, comprehension, and "group think". )
S Gl Ll et gan ae g die aliall paddll g AlSi) (addll e IS 8 Ll il 38 Jual g31) < 408 (5)
aly B S pSdll 5 agdl)

+¢ Stress Coping Mechanisms:
s bl g gV aa il cullal o

A. Avoid stressors:

3 (G gall) cilagadll quiad ||

(1) This is the most powerful technique because it involves preventing your exposure to known

stressful events.
Al s Gl A 5 jrall SV I (el e et LY Al il S0 o3 (1)

(2) Examples include good time management, tough realistic training, good problem solving skills, and
good nutrition.
sl Ol jleall Apmaall cAl Qo il Cu il 488y e Jabazill 5 8 gl e uadl Jaladl) et lly e 2B (2)
Saall Al g JSUiall da (B

(3) Practice good cockpit and crew communication:
25l il (s damaal) VLAl e il 5 gk (3)
(a) Talk.
.caaaill (1)
(b) Ask questions.
ALY 75k (@)
(c) Utilize 3-way confirm responses.
Lo At 5 il sleall a3 (ge 2Kl (350 -3 alasind ()
(d) Brief for lost communications.
Aasnia b geay doad al L VLY Sladl s alally &6 (2)

B. Change your thinking:
P sl A b 8 G
(1) Avoid absolutes and perfectionism.
ALASH LV el g dalhaall ¢SV caind (1)
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(2) Avoid a "pessimistic explanatory style", which is the tendency for one to attribute the negative
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.").

O5Ss Gand) 138 5 208 Cue ) adlas & Al Elaa) il paddll Jame a5 i) e sl Gslud " i (2)

Jall 138 e jaivsns st 5 4ali sy sem o5 o) o) o 5ol e a8 Jgiy (sl o) Jie ) il W e 5 ey s

(oee Jsh

(3) Focus on the here and now.

sl Alaal b Sl gl e 5S1 (3)

(4) Recognize the choices you make.
Aadam ) e jLall &l (4)

(5) Utilize positive and empowering self-statements.
Sl ae Al 5y gy ol 5 Araiall il ) a2350) (5)

C. Learn to relax:
el i) A8 alai

(1) The opposite of stress is relaxation. You cannot be stressed and relaxed at the same time, so learn
to relax to combat your stress.
S alad A ) i 8 A ey Jaraall S o) (S Y il algadl QS e il s ela i) (1)
el e il A s
(2) Utilize deep breathing and progressive muscle relaxation.
iasall il gl il 5 (3aeal) Ll Janinl (2)
(3) Do the activities that make you feel happy (i.e. pleasurable hobbies).
(Sl Aniadl) Ll 5l Balandly & e Al cildladll o1al 48 (3)
D. Ventilate stress:

Yl o i) 0

(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.
éc ae Loy &}.\ui}” k;A &l g aa_u\ B A5 éﬂ:ﬁ\ c\‘xj\ g’dﬁ:\ﬁd 30 3l da\.ﬂ;?\ ?len U..!)Aﬂ\ o k_\\.u\‘)ﬂ\ &L)@.ki (1)
bl 4 53 o a5 dea ) wia

(2) Talk it out to gain support and understanding. You can talk to:
D e o ) S @l gn Gala i) (e agdilll g acall e Jeanil Gllaly i Le (e Eiaai (2)
(a) Friends and family members.
Al o) a5 elaaall ()
(b) Flight surgeon and aeromedical physical assistant.
Agacliae s ) shall ks ()
(c) Psychiatrist and psychologist.
il Jlaall  dpndil) Gial a1 s ()
(d) Religious person.

G day (2)
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+*» Combat Stress:
D Ay jSuall dasdd) B algall o

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

Cledtall o3 el JUEl Aalis b 3 giall gl (i ety 28 3l (gl je Y15 cladlall (500 58 4 Sunll Zaadll & slga) ]
s (el 5ad ) Ll Gl e Y

(1) Hyper alertness.
ol ek (1)
(2) Fear and anxiety.
Gl 5 ol (2)
(3) Physical stress complaints.
S el gl e (3)
(4) Loss of confidence.
Lol 48 )i (4)
(5) Impaired duty performance.
) gl 61l (5 s (alisil (5)
(6) Freezing or immobility.
AS all ae ) a2l (6)
(7) Impaired speech or muteness.
AUl el da 50 (N s o) OIS (5 s alisil (7)
(8) Impaired vision, touch, or hearing.
o) gl pealll Ala | ad) Cina (8)
(9) Weakness or paralysis.
JLED ) alall CGaaaall (9)
(10) Hallucinations or delusions.
A Y1 5l A lel (10)

B. Factors that may decrease one's vulnerability to combat stress include:
5 Saall e el AL e S () (g I el
(1) Competence in your work.
llee elal 83l (1)
(2) Confidence in your abilities.
b, 3 4g (2)
(3) High morale, group cohesion, and esprit de corps.
Al 5 0wy Jaall de sane g o sladll Aladl 33AYI (3)
(4) Denial of danger.
kAl 51 S5 (4)
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+»» Definition of Fatigue:
r sl ¥ iy i o

a. Fatigue is the state of feeling tired, weary, or sleepy that results from periods of anxiety, exposure to
harsh environments, or loss of sleep.
Al A o) s Jee Jama ) (el GBI (e iy o) (el o) e V) canilly ) gall Al g el

b. Sleep deprivation, disrupted diurnal cycles, and stressful life events all play a role in producing fatigue
and impairing performance.
ey AP cle ¥l &gas B 0 ali LS dnall 3La) Glaaly el s Jalll 550 plati) axe o gill lali o

c. Signs and symptoms of fatigue include:
s eleY) pal el e =
(1) Attention and concentration are difficult.
S LY Ay (1)
(2) Feel or appear dull and sluggish.
Al gl g 35 5 sl (2)
(3) General attempt to conserve energy.
Al Lial dde OV glas (3)
(4) Feel or appear careless, uncoordinated, confused, and irritable.
s sl 5 el pe 5 JLaa Wl ) 52l (4)
(5) Social interactions decline.
(e Jdeldl) (5 e (alidil (5)
(6) The cognitive 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.
J8 28 sl elld (o shaa Dl a8 ad) o giald) 8 Al Aiad) <) il Gulea¥) g8 it Aadll el & il (6)
i (a2 ) ey () B 0 5 55 Aa L

+» Effects of Fatigue on Performance:
Dl o ebel) il il
A. Reaction times increase:
: Gaaall aa Joliil) cdg Joh B Bal)
(1) Errors in timing and accuracy of responses.
Aglaiu) e 3821y i ) b elad) (1)
(2) Not as smooth on the controls.
) 5 pemy Al e 55kl 555 Y (2)
(3) Slow and irregular motor inputs.
Aglaal) 38 jall b oUsil ade 5 ¢ do (3)
B. Attention is reduced:
2ol (g slna i
(1) Lapse or “microsleeps”.
ALl o gl e (1)
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(2) Cognitive and Perceptual Tunneling under stress.
Ll s cad eall s Sl Qlaind) Jas 8 Gus (2)
(3) Need enhanced stimuli to maintain attention.
oL (5 sia o Adailaall 48l jiae ) Aalad) (3)
(4) Overall reduced audio-visual scan.
Gl 5 4 peadl Gl glaall Jliinl b ole Cinia (4)

C. Memory is diminished:
13S0 A i
(1) Inaccurate recall of operational events.
llaal) Eilan) il shas g la jiu) & Cania (1)
(2) Ability to learn new information is compromised.
_EA:\A.AQLA)L;A(:L\J& sjﬂ\g;.qm(z)
D. Overall poor and careless performance.
SN b ale Cina g Jlaal
E. Greater tolerance for error.
ALiaY) ade g pUadY) QS ) die G glgdll s
F. Impairments in communication, cooperation, and crew coordination:
: adlhal) dbéiaéheéguﬂ\‘gww\j&a\ﬂ‘gém )

(1) Conversations become more fragmented and repetitive.
B ie e Sie (58 laladll (1)

(2) Misinterpretations occur more easily.
A geun sl ?M\ i Be bl (2)

(3) Increased potential for error in communicating critical mission, flight, or safety information.
ALl &L\LA)S:.A}\ ,u\‘):\laj\ ’:\AQ_AS\ uca.u:mau}u &mﬁ@&;&;&;}:&_\a&‘ BJ}L&.‘\ @EJQ‘) (3)

¢ Characteristics of the Body's Diurnal Rhythms:
: P""‘?M gé Sl adlas &&3\ il o

a. We have an intrinsic biological clock with a cycle of roughly 24-25 hours.
Ly 8 el 25 2245 )50 lab An s delu il aa 3 |

b. The diurnal rhythms control:
D le Dl Jlell-dalll s g il o
(1) Alertness.
ol adadl (1)
(2) Core body temperature.
el Gl 3l s da )3 (2)
(3) Heart rate.
) Gy Jaea (3)
(4) Hormonal secretions.
Slise el 518 (4)
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c. Performance varies with these cycles. In the typical circadian cycle, performance peaks between 0800
and 1200 hours, and falls to a minimum circadian trough between 1500 and 1800.
0800 Aclull ¢y ¢y 5S5 cllladll g 103U 553 el Aalaiiall el s Jalll (a5 )50 8 .l sall o8 JMA Caling oY) =
.1800 deludl 5 15004 lud) (G (Y asl) U (médssy 1200 deludl

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, or synchronized, before it can accurately predict the
timing of events. External synchronizers are:

s 3ie Lol 5 AN Clelldl g 55l 48 e alias LSl B ) 5 50 481 50 e 308 anall Lol de il ellia o
Dt ol e aelid il daa JA Jal gall Culaa¥) S 65 a8 63 488 () 65 ) U8 ekl S ) Ledasa

(1) Sunrise or sunset.
osedll e 5 Guadl) (35,4 (1)
(2) Ambient temperature.
Adasaal) ) 5 ) 3a 50 (2)
(3) Social cues and meals.
Akl Gl gl s delainl) &laaYl (3)

+¢ Definition of Circadian Desynchronization:

a. Circadian Desynchronization is when your body clock no longer matches the local environment time.
This can happen under two conditions:
a5 A Sl 8 dad) ¢ o) e AATA anal) el 3 Y Latie 5o muall 3 Ll Julll cilat gl 35 oUsii) e |
SOl 8 Caany o (R o o3 108 4
(1) “Jet Lag” is a rapid movement from one time zone to another. Until intrinsic rhythms are reset,
sleep disorders and fatigue will prevail.
i gl A IR 5 e diany oAl ) disee dilaia (e a pudl & el die diaad N A s M ad) Gla )" (1)
g an) g o) Sl pe () ARl anal) daing o) I o sl
(2) Shift work can have effects similar to crossing time zones due to the changes in light exposure and
activity times. When aircrew members transition from flying “days” to flying “nights”, they are just as
subject to circadian desynchronosis as time zone changes.
g Jaty Ladie Alladll i gl 5 ¢ gazall o el (8 O paail) s jiaall ) il agiliie () 65 el i g1 a5 il L3 (2)
Dtell-Jalll las (el 35 ala) are Al ) Gaia yra 985S0 HJA Bl o padall s el o) padall e ) padall ) ) Jee
il Alla 8 Caans i) 38 Ll iy

+»» Characteristics of the Sleep Cycle:
. ej.m 393 pailad g Cildia o

a. Sleep is not simply being unconscious. Itis a life-essential, active, recuperative process.
JUVR T ESPPRITRVR - TR E VT P UIPEE VPSP EOS S5-I RS TEC LRIV SR B

b. The sleeping brain cycles through rapid eye movement (REM) and Non-REM sleep stages. It 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 night. As a result, the average person sleeps 7 to 9 hours per night.

ASn (st asdl) Aasa 5 (REM ) Aapad) Gnd) A8 5a e il Alaja (o 50 0S5 e 0585 glaal) il Jal pe o

e Jii g laall s 4385 90 s (A gleall b Jal jall s (py JESU 32a) 511 5 ) 53 zlisd (NON-REM) Az )yl

Baal gl AL 8l je 6 5l 5l o JSG
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c. The duration and quality of sleep are dependent upon body temperature.
el 3l g ds ) e adiad o gill e gig B0 2

d. It is the timing of sleep, not necessarily the amount of sleep that is most significant.
L o il 530 (00 Bganl JS) o 5ill 5 (S

e. Sleep efficiency deteriorates with age. Older individuals spend less time in deep Non-REM sleep, and
nighttime awakenings are more common.
i 2 535 o NON-REM Ala oy a5l (3 J8) 5 ¢y suialy ol (g3 LS GtV el 5305 a5 5025 o sill S
Ldalll el el

¢ Prevention of Fatigue:
: sLe¥) cpa A8 51 o

a. Schedule appropriate sleep periods.
Aaulie s 481K 2 g5 ol 38 aas |

b. Prevent and/or control circadian desynchronosis by maintaining a consistent sleep schedule. If
circadian desynchronosis is unavoidable (shift work or time zone change), then implement
countermeasures to ensure adequate sleep quality such as:

Dtell-Jalll et el 35 Uil pae IS 1ALl o i Jgan JBIA e ledll-all) cidlad (gl 35 aUat) are (e 3 sl g ade 0

@ld a5 58 o Jgeaall Glacal 136N o) ) Gadas (S 4ld | (ad) die 5l Jaall Gl ) g aie) 4alds (San

D A4S B Ape 6

(1) Minimizing daylight exposure during sleep periods.
sl &l 8 A Gaadl) ¢ gual (il Ll (1)
(2) Controlling the sleep environment (dark, cool, noise).
(a5l DUl sl s e 5 5kl (2)
(3) Utilize napping.
Al e salid (3)

c. Build endurance through physical conditioning and good stress management skills.
Slea¥) dallae L sandl & jleal) g sl Al A e dilad) IS e Jesill 348 6l

d. Practice good nutrition habits.
Ssaall L3l clale e ddadlaall o

e. Practice good "Sleep Hygiene":
s sl o gill Glale Je ddadladl) o
(1) Use bed for sleep only.
o gll ) aaaiil (1)
(2) Establish a bedtime routine.
Adlaiie o g3 il e ddadlaall (2)
(3) Avoid looking at clocks.
ol sl de Ll ) laill s (3)
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f. Napping:
s Alskall
(1) When sleep is not available, or shortened by operational constraints, naps are a viable alternative.
Allad Ay ol sl oS3 ALl ey e A Suall Clileall 3 58 sy o ill R4S 4l 8 i g8 aae die (1)

(2) Naps as short as 10-minutes are restorative.
mead) Aullad 300 FS () 5 Ay 10 520 AL LA il b (2)

(3) Longer naps (greater than 45-minutes to 1 hour) may result in a period of sluggishness called
"Sleep Inertia", which can last for 5- to 20- minutes after awakening.
B30l ety O Saall (e (o2 o i) J gl an (o Lgie & 8 (Aol ) 4883 45 (e SI) Al shall A 1N <l i (3)
AN (e LalEauY) 2ay 4383 20 ) 5
(4) Best to nap during circadian troughs (0300 to 0600, and about 1300 to 1500).
11500 deludl ) 1300 deludl (a5 ,0600 Acludl (A 0300 2 liadl (pa g2 4 Lall a5 yid 3aY iyl (4)

¢ Treatments for Sleep Deprivation and Fatigue:
: sleYlg asil) Lali e o

a. Get adequate rest and natural sleep (not drug-induced). Alcohol is the most common sleep aid in the
United States, but it suppresses REM sleep and will leave you feeling unrefreshed upon awakening.
LY sl ol o sacluall aladiul SSY) salall s Jsasll (A 50V aladial ¢ 500) Gk s 41S 0 535 538 e Jguand)
Uindia e Al ey (il gy 415 "REM" Axg puall Gaad) 3S n e o sl Als pe 5y iy o ) 138 A0Sy Basiall
BEERNRIIS

b. Control the sleep environment.
leﬂ\@}@uésﬁ)w\ =)

c. Rotate duties to avoid boredom.
el 8 JLall a5 wial a8 (550l Jolgl)

d. Avoid complex tasks that require intense mental activity.
S e d Bl ) zling il saieal) slead) Cuind

e. Limit work periods and delegate responsibility.
L g el a0 5585 Jeall Ol 8 a0a3

f. Remove yourself from flying duties when fatigue affects the safety of flight.
Okl Al e i o) el Alla b ol phal) cilad g el ane

g. Use brief periods of exercise to increase the level of alertness.
A (5 e 33331 el (08 ppen 2 i ol

i. Practice good nutrition habits by limiting caffeine and eating in moderation.
Alina 3 ) guan ds“yus%j&\jggud\ 0 32sa gall (pudlSl Bale J 5l Jli g 3aual) 205l Cilale gkt~

=4=4=4=4=4=4=4=4=4 =4 =4 =4=4=4=
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Review Questions: sdza) yal) dli

1. What is Hans Selye’s definition of stress?
€ i e allal) Coa algal) iy 23 a1
2. What are the signs and symptoms of stress?
$ aleal) al el ciladle 4 L2
3. What are the classes of stressors?
¢ (Gl gall) Glagadl g5 4 L3
4. What does the acronym “DEATH” stand for?
¢ "DEATH" paifall (o s a S e 2 4
5. What are the stress coping mechanisms?
¢ Jaaall g alga¥l ae I Cullud & L5
6. What are the factors that may decrease one's vulnerability to combat stress?
¢ oSl Mg (il LB (e JIE Gl Sy (Al Jalsal) 8 W6
7. What is the definition of fatigue?
sl iy ai 8 L7
8. What are the signs and symptoms of fatigue?
el ¥l pal el s Dldle 4 W8
9. What are the effects of fatigue on performance?
$ el e eleW @l il a9
10. What are the methods to prevent fatigue?
€ sle ¥l e Esl 35h 8 L .10

( =]









Noise and Vibration in Aviation
Ol adald gﬁ 3N Tl

As air crewmembers, 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 can cause 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.

Y5l el el e gl 5l Sl 5 i () Lia jay Jame (A Jexd Cigas Lild ol pulall il (40 o) S
O Sans padl g Guadill e g o oS a5 il Jals Akl cYLail Jie o) gkl e Rime @il ga e i
Y (e cpuand () (S 13N s maall <l il da il Aadleall (g ,aY) ol pudall cilledy ALl ie elaY) 8 S Chaay
Aaali's ) pemy dagall 248 (e s el @b lame 53 e aeludy 3kl Jals

¢ Definition of Sound:
: i gual) iy o

a. The nature of sound:
D Cigual) dagh

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

gl glons ot UL 5 (o) sed) Jia) salal) Ja sl b () shall nsall s g e (i SIS0 dnie Gl ga i gaall (1)

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

(3) Colliding molecules produce vibration pressure increases or a “compression;” molecules rebounding

away from each other produce a lower pressure or a “rarefaction.”
Joiin 8 el Lgiamy (e Bac il Gl jall g "aaall Als je cann ) FaY) Jakia A B0k ) i Aeabiatall Sl 3all (3)
SRR Al e o JB)

(a) Sound can be transmitted through any elastic substance such as air, water, or bone.

pasll ol elall o sed) Jia & pall o) gall e & suall Sy (1)

(b) The density of the substance determines the speed at which the sound and pressure waves
will travel. The denser the substance, the faster and longer the sound will travel.
Adlia g Aoy 0l ) LIS Balall RSl LalS s pie el () Joall il g g el Ao 20a3 301611 28US (Q)
okl &l P & guall Jlam
(4) The high speed of the rotor blade compresses the air faster than the ability of the high-pressure
disturbance to flow away.
ol Jalas Gl o 00 Jaaall (e e Aoy Ledsa o sqll aiami 5 jillall a5 yal Zlall eyl (4)
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b. To better understand why Army aviation personnel lose their hearing, it is important to
understand the mechanism of hearing. Hearing is the perception of sound. Sound and pressure

waves must pass through three areas of the ear before the brain perceives them.
) vie pand) A1 agd agall (e s | o k) Jlae 8 ¢ shary oAl GalaiY) die pandl ()38 & g gal ST agdl
O OB ) 8 lalie LD A a3 o) Gaagy Al dnliadl) Jarall il so 5 @ gaaall 4y (a5 Cguall 200 58 el
gy (eleal) gLl adaioy

(1) The external ear is 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.
Gk o Jiiy @ pall | Y Al vie gt S dpmand) LI 5 Y1 e o Jadl 6 el (e S8 A W 03 (1)
O e e sl 13 8 e sl

(2) The middle ear is the small, air-filled cavity that separates the external and inner ear. Three
small bones or ossicles, which are the malleus, incus and stapes (hammer, anvil, and stirrup), link
the eardrum to the inner ear and mechanically carry sound to the hearing receptors. The
Eustachian tube connects the middle ear with the nose and permits drainage and ventilation of
the middle ear. It also equalizes pressure between the outside ear and the middle ear.

& s Adalall G315 da JAN V) g Jeay 215 e sl s le sa gl e 5 oke & gl O3 (2)
O I Y Alda laaadl ol day g S 5 Glaiadl 38 haall sl oa b s lagdac ADE o ) 39
ceanti s L gl 53 hay 55 SUag) B Apmand) bl ) ASS0 By samy O guall a5 Al

sl Y15 A AN Y e k) gy L) Sl 1 80 g T (0N g5 iy e

(3) The inner ear is the third component that lies deep within the temporal bone. It consists of two
sections. The vestibular section which senses balance. The auditory portion, which is the cochlea,
is comprised of a fluid-filled chamber where the hair-like receptors for hearing are located. The
movement of the ossicles causes hydraulic movement of the fluid. The hair cells detect this fluid
movement and transmit electrical impulses to the brain where sound is interpreted. Hair cells are
grouped into bundles. Destroyed hair cells in the various bundles means loss of sound perception.
olaal el e e Adalall 31 Calls faall alie Jala ey 3V e Calll ¢ el e AdANA o3 (3)
L Claliven Ledalay a5 5 Jilwy Ala 5 o (g0 58 (31 5 A28 8 Jals (8 ) £ 3adl g () i) (unny (53
Led a5 Jlaall S e Ay el LAY () G338 o Cilagdiel) A4S ja aall 230 el JS3 e
oda Gl o e JSG e A8 je () o34 jmll UDAN Chganll ity o gy o3l g Lall 1) el 535 Al 5o il 50 )
o paaally b)) ey Badeie 2 s 8 LAY
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«» Effects of Noise:
D Eaall & LS o

a. Noise is defined as sound that is loud, unpleasant, or unwanted. In aviation, noise could cause
annoyance, speech interference, fatigue, and hearing loss.
,ch‘—j\” G () S sl | ) phall Jlae (B 4d e je e ol me e 2 e )5S Al D geall aly Gy Tl |
el Gladi g Lo W) GOSN (o s

b. Annoying noise can affect pilots while they are performing their duties because it interferes with
concentration.

S g U lah sl O agilega o1l agald die (ke s O (S e el el o

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.

Aall I el s Ao il s el il s e gasiall o) (e dpalad cl pilisae (e i o) (S sl 2
ey 5| Lmall 220 i)

d. Speech interference occurs when noise masks and obscures words.
cblall e G agds Jpnm s o gaiall jig Latie Caany 2ISH we el

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.
u\u&ggﬂ\jw\@Jﬂuﬂgj:\.my\ J}Jﬂ\wéc\u}%ggﬂ\@muuaﬂ|w&@u\u&gw\u\ﬁﬁ 0

) Cally el ) 230 31 (el (8 dle B geay | ails 5 e ()5S

+* Measurable characteristics of noise:
: oLl ALa Tl pailad o
A. Noise has three measurable characteristics:
D ekl AL Lailad A dlies gl g

(1) Frequency is 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 number of
oscillations, or cycles per second, is measured in hertz (Hz).

) <l el ey (il Ay 553 AS ja ga 23 Al O geall Ban A i g Adia G gall  aad ) 3300 ) Aualad) e a8 80 (1)
el Gl Al @l sl o) il axe saad gl Al 3 o) sell Jakaa Ly by

(a) Human hearing range: The human ear is very sensitive and can detect frequencies from 20
to 20,000 Hz.

- FA 20000 (I 20 (e o ) RSSO iy s Tan Adasn 0585 45300 G312 ) 8 pandd) 54 (1)

(b) Human speech range: Speech involves frequencies from 200 to 6,800 Hz. This is the range
to which the ear is most sensitive.
G A Gl il sda g, B s 6800 ) 200 (e Dl G oS 2SN ul-wh’\ Ae Sl gaa ()
Aguadl oAy = Lonand Y claa il
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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.

0588 S 5558 3000 300 e Dl il e 8 pandl e T 0l (6 ) qang Gl dal gl P2 ()
A sl agh e 1,006

(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.
o 058 4l Lpmand) Clll) ia jal el gl )1 I G seall Jariza 5580 aludl) Bl ) o cigual) 534 (2)
(dB) s (s i ed oy S 5) o () pal 5030 (3 31 Gl g il

(a) dB ranges of the human ear:
2 o) O Janal) cilaa (1)

1) 0 dB: Close to the human hearing threshold or the smallest sound heard by the average
normal human ear. It is not the absence of sound.
O Al 33U Sy A O el (ga Y1 aall g Gl e pand) Al A (e c B 1 Juewd 0 (1
ga da g Y Al a5 Y ey 0 e G peall 305 duua

2) 65 dB: Average level of conversational speech with moderate level of vocal effort
izl 2all o Jiina (5 sivee e ApadSl) GlblATY & < geall 505 (5 sise 8 1 S 65 (2

3) 85 dB: Level of steady noise that is considered hazardous regardless of the duration.
Aae o laill sy gl ey oM uadl) (6 s 58 1 Jues 85 (3

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

Y Y e e 058 anaall (e (s sl 138 mle Y1 Adie Al G el 1 s 120 (4

5) 140 dB: Level of noise that will produce pain in the average human ear, known as the pain
threshold.

A A Al G jad | andall Lot 051 8 aTY) Mgy oM andall (5 sie sa 1 Jasewd 140 (5

6) 160 dB: Physical damage may 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.
gl Jakia s (338 38 (3Y) Ak maniall e (sl 138 8 Gy o Sy 03U Gl 1 Jaesd 160 (6
L M Y1 il sy o) RIS 8 pumy 200 (055, 35

(3) Duration is characterized as how long you are exposed to noise.

AeDAS mnaal) I im a0 i 3l 5 s el Baa (3)

(a) Steady noise is 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 shafts, transmissions, rotors and propellers.
Oe g i) 138 2aY) ALy gha Ayl il 3a8l) byt ) gl (g0 O geall ) el g palisal] gl (1)
S al) Ml S el (e gsaall 138 g 5 Sual) Gl bl Jlae b el Te sl S8V 6 0l s sl
23y
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(b) Impulse noise is 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.
any s (5 sl 328l ) Jeay o) ) Adle e pdlialy A (o jladil gman ) (s adaial) gl (<)
Al e o) 3al O Jeand Llash s gall s3a Ao sy (i ol

¢ Army Noise Exposure Criteria:
p §Sead) gl pulea o

The Surgeon General has established 85 decibels as the maximum permissible sound level of

continuous unprotected exposure to steady-state noise for 8 hours.
gl A8 5 (33205 5 paiann 5 samy 4l (i yell = paaall el (5 sl e 258 Japears 85 52801 _palll (ol 3, 00 cana
lels 8 3aal et

(1) The following table shows the recommended allowable sound intensities for the various
duration of exposure:

+ A puiall aall 5 Led (i yail A gansal) ol sial) A G U Jsaall (1)

Exposure Duration Per Day (HRS) Maximum Exposure Level (dB)
(Clebull) a6l agll B (o il Baa (Smm) G pill a8y (5 ghual)
8 85

4 90

2 95

1 100

Y 105

(2) For every 5 decibels noise intensity increase, the exposure time is cut in half.

caail) 8 (a jadl) Bae maall 308 A 50l ) Jweny 5 K3 (2)

CAUTION: Unprotected exposure to noise levels in excess of 85 dB can result in temporary or

permanent hearing loss. Air crewmembers must use hearing protection to prevent hearing loss.

e i ) 8 el gandl (8 sy Sy S 85 00 5 by ghnny Al 5 ()53 grmaall el ;s
gonall (1388 el qandl LB 5 alaiad ol bl 3 ) e 38 S

¢ Types of Hearing Loss:
 paal) (188 £ g o3

a. Hearing loss depends on several factors such as age, individual's health, and the environment.

Slall by | addll daa | jead) Jie Jalse s2e o ading pand) oo |

(1) Conductive hearing loss occurs when there is a defect or impediment in the external or
middle ear. This may be caused by wax or fluid, which impedes the mechanical transmission of
sound to the inner ear. In most cases it can be treated medically.
e 28l 13 sl Y1 5 A AN 31 8 Bile ol ) pua @llia ()5S Latie ey Auagill gadd) ladd (1)
Oy VAN Qe ) d Aol () ) seall SlSaall Jas il Bemy | 8 suadl o) gl Canasy Joany
(ol ally el (1388 (e g il 138 dallas
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(2) Sensorineural hearing loss occurs 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 first. There is no medical treatment for

this type of loss; hearing aids may be beneficial.

3 gl (a8 (e g il 3a Aad ) 8 ) i iy Ladie Juany el quand) (B i oo ml) pad) ¢aBh (2)
O (pa g i) 138 AR sl g A1 gl (ol a1 sy ety 38 Lyl 4S5 mmnall ) i el A Bgan SSY)
Ny el (a8 e g ) 3] ok z3le 2 Y Aglad) 8 Adlad) claa il die aladl (A Chasg g (el 0S5 aandll
Jaie 05 28 ) CileLaws aladi

Acoustic trauma: This type of damage to the ear is sudden and may cause temporary or
permanent hearing loss. Acoustic trauma is caused by high intensity impulse noise. It can be
single or repetitive in nature with the duration generally measured in milliseconds, usually in

excess of 140 dB. ‘
ERIOAN]] iy ) e e Ol Cansy 38 g Al B ) ey iaay I ) ) e g il 138 1 A gual) Alal)
o a3 821 5 i 8 ey 51 B3l 8l 2l 0555 8 Alall 8] 3 (5ol gramanll O S o g
Jiws 140 4iad slati Lesale a8 o) ol

(3) Mixed hearing loss: Is 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.
4l A () phall 3 8 ga Gy e JUa | cplldl Cpe il (i aany pand) (138 (e g sl 138 1 93 Jad) pand) (41188 (3)
O (e () 5Sie 7z 59 e dgal sl (gl )5S aws sl 3V (8 gl dga g ae Adlall il il s (i
Ao (S Y Al aand) ol 8 i e el gad) g andle (S ) L sl

+*¢* Noise Induced Hearing Loss:
L el Go il ) )83 o3

(1) Temporary Threshold Shift (TTS) results 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.

G iy 38 el Jsaill 14 e (5 gy granial 53 58 el i el (e iy Aind) (5 gna (b Bl Jgadl) (1)
el ) el Gl e dae 5 aall Bad g pall Bae e Al 5 ) say daiad Jsaill 553 AL Cilelld )
(alS S Bl () Sy 5 ramnal) A1 aay (5K pall 138 (e cli)

(2) Permanent Threshold Shifts (PTS) is 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.

G5 B Ml Al 15 3ad aiud) manall ) o el vie Gy G Jaaill g Adiall 5 glaa B adlAll Jgadl) (2)
el A ey s sy Vi) | ailal) aandl ()38 G gas ) Al b
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¢ Characteristics of Noise Induced Hearing Loss:
el oo il aacd) (1288 cliial ga o
a. Noise induced hea[ing loss is insidious because it is usually und‘etectable, painless and very gradual. ‘
Jan g alse e Geguna g 05 Ledale Y )X S sl &L aed) lass |

b. Prolonged exposure to noise of moderate intensity may cause temporary and eventual permanent
hearing loss.
w\d@uu\m&.\:\ﬁ}&f@uu\&wﬁoﬂ\h}hwé\ Y Jishll Gl &

c. Noise intensity usually below 140dB, but above 85 dB.
Jaad 85 o S L3Sy Jand 140 00 J8 (585 e Bale & guall 305 =

d. Physical pain is usually not evident and there are often no symptoms whatsoever of any hearing loss.
el )38 N 0 a je) o) Al s 5 Y gl s e (S Lesale AV

e. Initially, the higher frequencies of hearing are lost. When this becomes 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.

oasill (8 galie V1 AASN ae (i) a1 pand) ()8 3k ol 35 Ladie Adlal) calas il () 65 aandl Glad Aol 8 o
G slel €123 5 (s Gl aal (et DS g jal) LSl 8 ASL) Gogpall ol gl agh e 5080 386 g

f. How can you tell the hearing has been affected? Through testing, the initial audiogram is considered
a reference audiogram. All subsequent audiograms will be measured against the initial reading.
iy AAEY) gand) Jagads jand ;oandll A e el 130 25§ ) i 38 wandl IS 13 Lad a0a oSy CaS g
(1) Audiograms are considered normal as long as hearing thresholds are 20 dB or less for all

frequencies tested.

Neand iy il clan ) JSI B b Qs 20 (el ) wand) ciliie: <l 1) Al et gacd) Iyl il gad (1)

(2) The following table shows the maximum acceptable audiometric hearing levels for Army aviation:

2 )kl A sl die A gl pand) Gl el (e aall SV saall (2)

Frequency (Hz) | 500 | 1000 |2000 | 3000 |4000 | 6000
(Fm) 2
Classes 1/1a

1151 <bay |25 25 25 35 45 45
Classes 2/3/4
4,3 ,2 GiliaY) 25 25 25 35 55 65

(3) Only physicians and audiologists can diagnose noise induced hearing loss.
sl e ) gendl G @ sadly LY L (3)
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+* Noise in the Aircrafts:
il b gl <

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

o shaall o3 Ledle (i (2Uind) &35 5 Am 5l Lo 5 SIS &y Saaall i iALal) o

(1) Overall noise levels generally are equal to or exceed 100 dB. This exceeds the average 85 dB
damage risk-criteria.
85 a7 semall Jamall 5lati 308l 038 5 Jaewd 100 G 25 ) s sbed Adle B ) gay sl G gia (1)
) ) pday Blaial) Jun

(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 way lower frequencies are transmitted (vibrations).
laa il pans ol 4ie iy Cogas Gl 03 i) 03 aaaall | 558 300 s 18 SV a8l (6 sise A gy I 20 511 (2)

Y Gash e culas il o3 oY Tas a6 Ua g1 clan ) 8 aend) L8 5 alasind el

(3) Exposures to these levels without hearing protection will lead to definite permanent noise induced
hearing loss.

eaaall e ml ailall aand) ol A g0 Egaa ) (60750 8 g gand) A8 g (5 92 Dl siall 03¢ (a sadll (3)

o Noise in Armed fixed wing aircraft originates from power plants, propellers, and transmissions. The
Cargo Aircraft C-130 has a noise level of 95 dB.
e 53 (5 gise AS all By | @B = 5h e 3 il CUS a (e i liad) AGE &) Sl ikl i menll o
Jaad 95 8 C-130 Jeall 35

e Noise in Army rotary wing aircraft originates from power plants, rotor systems, and transmissions.
The helicopters such as Huey Il (UH-1H-II) have a noise level of 102 dB.
s 55 G giue A all LG ol gl e shaie 5 Al S ja (e el A g pall Ay Sl ) il 8 meaall e
i 102 58 2 o) 5 Jia a g all il il

+¢* Noise Protection:
 gaall (e dglaal) o

a. A number of methods of protecting human hearing and/or controlling noise are available:
;i 5okl o3 sl e 5 k) ol Glal) 3 dlea 3 8 sia (5 yka sac i |
(1) Design to eliminate the noise. This is the ideal way of controlling noise.

el e skl Jial1 A8 Hhll o8 oda gl (e galdill Alma 48y jlay 3 yilall avenai (1)

(2) Isolate the noise source. Increasing the distance between the noise source and the exposed person
can accomplish this.

A G paall ety il ian G ALalill Ailuall 333 Gk e ol a el jias JJe (2)
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(3) Enclose the noise source. This can be accomplished by using sound and energy absorbent material
to increase the amount of insulation like in the cockpit and cabin area
plasivl Jie ) 338 32 31 A8 5 & gaall (aiad o ga aladinly o jladl (S 138 | gl jlaa Cilitg Jay gl (3)
5Ll 5 yad g5 yUall 6 ) guale Calad 4 o G 12a

(4) Personal protective devices. These are the most practical methods available for noise protection. A
number of devices are available to attenuate (reduce) the noise at an individual's ears.
Cadai] a2 3 8 5ie B jea) Bac Wlin sl (e dlaall 3 8 siall (3 k) Cpal o | Auadldd) Llaad) Jilug (4)
oasdll 31 A Jeal sl gaall (Jali)

(a) Personal protective measures have certain distinct characteristics:
: Badaa g Adma pailad dlliad duadldl) Lleall Jilug (1)

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

&Y sl e 50l edn Aipmal) dleall g a5 ) sl (e leal) e a il o 38 (1
LAY ALkl Al 5l Z8Ual) £ sane ra Ll g Led 358 Al Olpunal) amy Gl onall (e Aleall A

2) Speech intelligibility is the degree that the speech conversations and acoustic signals are
understood when using the specific protective device.
Al Alaal) dlas s aladi die 45 sall @ JLAY) 5 a0 clalaall agdda 2 8 aNSN 7 g (2

3) Maximum attenuation. Maximum attenuation for any device is approximately 50 dB.
(s 50 L o8 dbes Aoy 5V (5 gl Cidlil) 5 )8 (g gaadil) ABATY) 5,08 (3

(b) Types of personal protective measures:
s Al Alaall Jilug g1 (<)

1) Ear plugs: Foam, single flange, and triple flange; these devices are inserted into the external ear
canal. They are inexpensive, easy to carry, and effective when fitted properly. They provide
attenuation from 18-45 dB across the frequency band. They should be worn anytime you are
exposed to noise levels in excess of 85 dB. They are very effective when worn in conjunction
with the SPH-4, SPH-4B, HGU-56, and IHADSS flight helmets.

O 8L Jala 1 Ll iy adadl) oda  cilila B €l sanl ) Bl 3 =iwlY) dedii 1 o3 clalaw (1
o Gt 18 (n i3 Y1 lamn 855 e (S Lgaan g 3 13) lLad 5 Sl g s i 5 (3555 i A1)
Juad 85 (e el guman s ) 4y paill l Gy (g (3 Ledlantiaa) any o il A4S 8 S 45
Okl 53 5 ae Lgllanial wie Tas Allad )55 3V Clalaw

63

|
)

——



2) Ear muffs: These devices are worn covering the ear. They provide 10-41 dB protection, across
the frequency band, are comfortable. Do not forget ground personnel or your passengers. They
are subject to hearing loss just as well as crewmembers.

o Juewd 41-10 ke A8 Akl oda jig5 AV dpdasid Ll )ty Jilu ) o281 30U i guall a3S A (2
o 38l g el e 8y jilisal) QSN gl (¥ e alaladl (el i Y ey ye (9585 5 laa i) A4S
Bl aila 448 Jla pedla gl () (o el das aandl a8 (aia jre agdl 5 agiedlas

3) Headsets: These devices are worn covering the ears, but also provide radio communication.
They are commonly worn in VIP type aircraft. Noise attenuation can be degraded due to rough
handling, abuse, improper fits, and deteriorated ear seals. Headsets lack the crash attenuation
provided by a helmet.

35 5 ea) oda a2t (o sl Juai Ayl g Ladf LaSly | 31 Jaais jea ¥l o 1 (i ) dola (3
s are ) ool Jlarin) dags J85 o)) Sy sl Cadad dpals | Caegall Gl g sasal) Ji5 ol il 8 dails
ko) 58 Cagad o s jaill @l Y Jleadl 138 Loy 83 g sall < peall A jlall A8kl (il 5l damia 3 ) gea

O skl 3353 (833 g gall Gl
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4) Protective helmets:
2 4850 O k) 353 (4

a) For aviators and crewmembers, this is the best means of personal protection. They provide
both noise and crash attenuation. The SPH-4B, HGU-56, 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.
e 35l as s () 8 alabaall 5 masaal) (e Cada g dles 35all 038 Jisi o) puall ol i dlead 4y sl s a0 (I
58 AL il 53 sl | (K1 Al Glaa il & ST dles 353 IHADSS 5 ,HGU-56 ,SPH-4B ¢ 5
el Gladdl Cudl a5 Ol el Jama (3 s sall sl

b) The helmet is an excellent hearing protection device. It will provide optimal protection only

if certain guidelines are followed:
DA Claglail) oLl ie Jadd (5 gl Alaal) 85 (g 83 Al | panad) gleal Slias lea o 33580 (@

- It must fit properly.
Lol I Gl Bl () 65 o s -
- It must be worn correctly.
Aagnia b g Ll iy -
- The ear cup seals must be soft, unwrinkled, and tear free.
e J) Jig sana e 5 dacls (oS5 O ang 3V Al -

c) The table below shows aircraft and helmets attenuation levels without wearing earplugs:
oY) Clalans alasind ¢ s 3 sl Cagddll il e G U Jsaall (2

Aircraft Hearing Protector Effective Exposure Level (dB)
3 _jilkalf @.ud\ ;\,ﬁ\j (M.\) ;\ﬁuﬂ‘ & Sisa
UH-1H HGU-56 81.3
gl 3 ik SPH-4B 81.0
SPH-4 85.9
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d) The polymeric foam (EAR) hand formed earplug in combination with the SPH-4B and HGU-56
helmets will provide additional protection from all aircraft noise. The table below shows
exposure levels when wearing both SPH-4 helmet with three types of earplugs:

Jsaall il o) 5l maen 8 ganaal) (e dlial e 553 Cogud 4y g GV Calalans 5 33 &) ol a3 130 (2
2 AV ol (e BN 1 531 5 SPH-4g 5353 Al (o S )il die (i yaill il sass ()

Protector UH-1H
A8 ) 48y ya 543! Bl

SPH-4 with triple flange plug [ 70.7 dB

SPH-4 with single flange plug | 71.9 dB

SPH-4 with foam plug 68.8 dB

e) Communications Ear Plugs (CEP) is a device used to improve hearing protection and speech
reception communication. It includes a miniature transducer 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.

Jsae ey Slealdl 138 LadS VL) Juind 5 pandl dlas aanl aatiny Jlea (o LB 3 Balaw (o
Jans Agaital) Al 5 all 8 Adalall caVias) o shiie (e 33 sall (I Jiay o2 @SN 53 5y o)) piaan
(8 83 53 5o Lol 5 et DA (e Y Lat) e sl ) iy LB 31 salans (& sl Gl candl 38) <
B35A1 5 A e
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X Non-Occupational Noise Exposure: it includes the exposure to noise in the

following situations:

LA VA G gl ) el Jaty 3 Jandl Jad pa i) goaidall (el o

F  General aviation flying  4sle 3 geay o)) plall
F  Weapons firing Al eyl 3
F  Contemporary music 3 palzall s sall
I Hobbies & recreation aleaiu¥) 5 iyl sell
F  Household chores A3l Jlee Yl

Effects of Vibration in Army Aviation
 Swnd) o) el A 3 aY) o il
+¢ Vibration Terminology:
= Y cilallaaa o

a. Vibration is the motion of an object relative to a reference position (usually the object at rest)
involving a series of oscillations resulting in the displacement and acceleration of the object.
a3 datie LA e b ae (OS] Al A asadl (58 Ladie ) 40 S S (Al v 3S a0 s 155N T
JPWEN | WP
b. Frequency is 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).
o Aaallal) 2 Al bl Bas 5 Baad Gl NGl & )y gall daay 2n il g cpaa Sy DA s () QX 230 4 AN @
c. Amplitude is the maximum displacement of an object from its position at rest.
cosSall s e 43S Joa aneal) 3al3Y eV ol 4 dedd) 2
d. Duration is the amount of time exposed to vibration.
D aS0 (i) 358 jlaie 4 Baal) o

f-e— one cycle —»{

/\
VARVA

amplitude

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

frequencies.

Agae a0 5 vie Gy A anall J8 (e ) 500 Sl il sa awadl el Gl o

f. Damping is the loss of mechanical energy in a vibrating system. This causes the vibration to slow
down. Body’s connective tissue (muscle, tendons and ligaments) damps vibrations and act like a

shock absorber.

Ay N vl Aol ) 5] ey adds ) o el 13815 Y) ews‘;aﬂs;tﬁs%n Akl Ol & gual) KIPEYR
lercall Caide Jaady ) i) JIE (day )W) 5 | JUY1 Claall)

+* Sources of Vibration:

¢ 5N Jalaa o

a. Vibrations are produced within the aircraft and the environment in which the aircraft operates.
Bl 48 Jaad Al Lol 55 il Jals A gy ) Y |

(1) Vibrations within the aircraft originate primarily from the engines, the main rotor, and the tail

rotor system. The following table shows the estimated frequencies for an UH-1 helicopter:
o i) G U O sandl LA A g pall s At s gyl 5 el S e (e i il Jala ) s (1)

COMPONENT FREQUENCY
5 ) 353l
Engine d aall § 110 Hz
Main Rotor 4subu¥) da g, | 4-11 Hz
Tail Rotor Ly dag ) [ 30-60 Hz

: 5saedl Byl (5l siall ol 3l i S Ay )

(2) Increased airspeed, internal and external loading of the aircraft can also cause vibrations.
O oakll e 5) 3N o o) (S 5 lall Jadall 5 s A dead) 5 il de umaly ) (2)

(3) Environmental factors such as turbulence may also intensify vibrations.
sl 315891 58 o 3955 0 i By sl 2 i ) ol sl (3)

b. The amplitude of the vibration differs in each mode of flight. The highest level of vibration occurs

during the transition from flight to a hover and hover to flight.

JEEY) s ye JOA Juany 350 eV 6 giwall ol phall ol 85 jiall dgeia g Con (S ) ) Bad g A o
AS all g (M Gl piay ey sall B il g M AS jall s (g

——

68

A



+»» Effects of Vibration on Human Performance during Flight:
s Olshal) VA (sl o 0a¥) o ) Al cl i o

a. Vibration affects the aircrew member’s ability to perform simple tasks during flight.
Ol e U Adaguad) algall ol 85 ildall adlda o) i 5,08 e g 51y ]

b. Manual coordination and control “touch” is degraded at 4-8 Hz. Pilot induced oscillations occur when
the aircrew member over controls during turbulence and/or transition from a hover to flight.
o5 Latie Joany Julall dsy o3 QNN 38 8-4 230 ) el asa s e J " Gualll” 8 ka5 (g sl Gauiill o
A8 all pay sl Ul pa s e JEY ) Ay sall el ylana¥) J3A 5 il e 5 sl 5300 3 A8y Ll

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 at 4-12 Hz.
) ol shal) 3553 3ial) S ea g aie Letl 8 Canaall (e il 385 i) cilalae _3}%\@)\}?3\‘%}@&@\ z
P 12-4 20 5 5aNG lay 8 L) kUl

d. Speech can be distorted during oscillations of 4-12 Hz. above 12 Hz, speech becomes increasingly
difficult to interpret.
e iy oSN 8 3558 12 e lel 33N 5 S e 12-4 Jarey 0253 sa g Alla (o s 583 8 2 o
ol Jaa uaall

+* Short Term Effects of Vibration:
£ 15N 24V Byl il i) o

F 1. Fatigue. sle )

I 2. Respiratory effects. il Sleall el il

I 3. Circulatory effects. 4y saall 350l e el iy

F 4. Motion sickness. AS ) 53 U ge

F 5. Disorientation. )Y s

E 6. Pain. Y
1. Fatigue:

tele¥ 1
(a) Vibration causes the body’s muscle groups to make reflex contractions.
el COliae Galll ) 5! (1)

(b) Pressure receptors located in tendons and muscles constantly measure angular position of the
muscles so as to maintain posture and balance.
Lgun Ol gl Qo )b sy CBar) Ay i Sl 5 U5Y) 880 5a sall arall ) cilalivual ()
05y pmial) g e Aailaall
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(c) These receptors respond to vibration causing contraction or tightening of the muscle.
. Cmal) iy (il Aae ) 38O i dpea) Clalinadll o3 ()

2. Respiratory effects:
P PEN A Y i)

(a) Hyperventilation is caused when the diaphragm is vibrated at its resonant frequency of 4-8 Hz.

i 8-4 Jara salall Claall i ial vie sl saly (1)

(b) The result of vibrating frequencies in the diaphragm will cause “artificial respiration”.
Maihias Gl G Jalall Glaall 8 @l 315 Y) e ()

3. Circulatory effects: Increase in pulse rate and blood pressure is other symptoms of exposure to

vibration.
DY) G ) (al el o pall Taraa g (il Jaea 35305 1 Ay gaal) B 0all e <l yilal 3

4. Motion sickness: Vibration with a frequency of less than 1 Hz can produce nausea in susceptible
people.
) e i RN G O (R 38 T e 2o 1Y) 1 AS AN ) ga e 4

5. Disorientation: Vibration affects the semicircular canals and the Otolith organs, which in turn
respond to the changes in angular and linear motions.
Ahal) A8 jal) aaal e W g 9583 S G A o)) sl elac s 4y il Caas cl gl e i 5l Y &) glasd 5
gl 3 A8 all s

6. Pain: usually results from pre-existing injuries received before flying, such as stress fractures, back
pain and other traumas. Vibration aggravates those conditions.

Ay Hedall AT agall e Aadlill ) sukl Jio | ol pudall 8 anall 8 52 s sal) ALl UL (e V) =5 1 a1 6
el oda Als ¢ s e 25 Y cllaY)

¢ Long Term Effects of Vibration:
¢ AU aa¥ ALy ghall el i) o

1. Raynaud’s Disease (White fingers) occurs to the hands after prolonged exposure to vibration from
power tools, jackhammers, or other such equipment that vibrates at high frequencies. Trauma occurs
in the arterioles and nerve endings in the extremities and limits the blood flow to that portion of the
extremity.

38l Gl Sl il o e ) Al s 5 i el aay adl B Carny (oLl la¥l) k5 G 1
Clac VI il s &y el 4 geall due Y1 3 Caad ALY Adle @il ji 31 5al) cand o Al Clana ol 5 4l jgSU)
) LYY ) el (s A (e JI il 5 Cal Y

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

bl el e QB S e die o)) ulall ol 8 vie Caaas gdall a¥Tg glagl 2

(a) The lumbar spine is subjected to higher pressure while sitting.
oo stal) oLl ST il o e didadll ol jadl) (1)

(b) Vibration can cause premature degeneration of bone structures.
el S 5 8 Sae ) gana 15N s o) OSa (@)
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3. Kidney and lung damage:
2 Al g Al a3
(a) Signs of overexposure to vibration may be blood in the urine (kidney).
(ARSI e el g A S5 a8 ) DU Al (o el cledle ()
(b) Lung damage may result after prolonged exposure to vibration.

) A sha 3 il i pail) amy Chaag B3N ) pea ()

+¢* Reduction of Vibration:
2 J1RAY) Cpa JASH) o

1. Maintain good posture during flight. Sitting straight in the seat will enhance blood flow throughout
the body.
r';ua.“ d};?ﬂ\ u‘).\; mmu}am'é)}a.\uﬂ}h]\ u\):\H\ ;L\:\\HAMQA:\M:L\M}&L dldlaall 1

2. Restraint systems provide protection against high magnitude vibration experienced in extreme
turbulence.
A sl Ay el i)l 6 Caaad Al sl < 3l Y acadilaa s s piall 8 ol ol 2

3. Maintain your equipment. Proper aircraft maintenance such as blade tracking can reduce
unnecessary vibration exposure.
) 5a i pail) e iy o (S ) yal) Gand Jie 5 il dsa ) Al lanall e Asilaall 3

4. Limit your exposure time. Make short flights with frequent breaks, rather than one long flight, if
mission permits. )
Ceans dagal) il 151 ALy sk 3yl ol pulal) (e Yoy | adaitia JS5 o g8 jaal 3581 Gl phall Jes | (el 53 (e Qi) 4

5. Maintain excellent physical condition. Fat multiplies vibration, while muscle dampens vibration.
DY) paiad @laall Loy, ) 5ial) Caeliad awall 4 sadl 30 3 ) ey dpad) sl e dkiladll 5

6. Maintain sufficient hydration. Drink plenty of fluids, even if you don’t feel thirsty. Dehydration
coupled with vibration can cause fatigue twice as fast and it will take double the time needed for
recovery.

Clial) | ilaally e ¥ i€ 1A n elall (a5 nS ClaeS oyl oy A8 LSy anall b lall (6 sl e dkiladl 6
il 3B gl Caeliay Cogas s Apaliie ) Ao pud) Comaay e Lo ) s o)) Sy )51 aa

=4=4=4=4=4=4=4=4 =4 =4 =4 =4 =4=4=

71

——
| —



Review Questions: sdaa) jal) Alic)

1. What is the definition of sound?
§ gl Ciypad a L,

2. What is the definition of noise?

¢ gl Gy e a e

3. What are the three measurable characteristics of noise?

4. What are the short term and long term effects of noise?
§ zonaall 2V Al gl ol ) 5 aal1 B sl ol il o L

5. What are the methods for noise protection?
) e dlaall Gl 8 L,

6. What is the definition of vibration?
¢ ) Al Cayyed ga Lo,

7. What is the definition of frequency?
$ a1y pad a e

8. What are the short and long term effects of vibration?
¢ )5Sl A Al gl el Al 5 2aY) 8 i) cl L) A L

9. What are the methods to protect from vibration?
$ 315 e dleall 5ok o L
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Altitude Physiology
4o gall cile s Y o Obady) dalid

Man is not physiologically equipped for exposure to high altitudes. To cope, man must rely on
preventive measures and, in some cases, life-support equipment. Although most IAF aviation primarily
involves rotary- wing aircraft flying at relatively low altitudes, aircrews may still encounter altitude
associated problems. These may cause hypoxia, hyperventilation, and trapped gas disorders. By
understanding the characteristics of the atmosphere, aircrews are better prepared for the
physiological changes that occur with altitude changes. As 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. )

Aleal) Cilana g AlE gl 3 ke Ao aaiay ) ol Gl e o saill Al chlels Y1 I i jeill Lalid jead e st
(Sl 5 all) Zliad) AS e @ il e aaing 480 jall 4y 5al) 381 & Al Gl plal) aled o (e a2 Sl e ol ekl b
a2 JSLEll o cile a1 Adag o (JSUie ) pgaia a3 Jainall (e () judall o) T 8 Lows 3kl 5 el ks
A e ) i (ailiad agh A (e ) seanall ) @il jlaal s i) 3aly ) () O ) laals) LS sulgl)
Loaddy g sal) larall (b el V) o) LS culelds Y1 8 el 8 Gaaa ) dpalidl) @) jail) agudil it agiSay of bl
& Ol Cailda 5 48 pea ol puall 8l 8 (e allaty adld 13 JS IV ALAYL awal) o S o (S 4313 aay T sl 5 3 graall
ol s ol sl Slea

+¢ Physical Divisions of the Atmosphere:
sl il Ay 5l aludY)

(1) Definition: a mixture of gases that surrounds the earth's surface which consists of a mixture of water
vapor and gases that extends from the surface to approximately 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.
g (e iy (5215 <l )5 slall i e Iala e S Ay (Y] e Jaad A o sall il iyl (1)
Lo Al Al 5 i @i 5 aaaall LS (8 i il o3 Andall 8 Cuny Ly 58 Jae 1200 glisl ) =Y
Al (368 43V dn lad) @l B e V) B sl i e Gl ) AL

(2) Layers of the atmosphere:
P o) clih (2)
(a) Troposphere:
D e g g A Ak (1)
1. It lies closest to the earth’s surface.
oY) s e Ul o L1

2. Extends to an altitude of about 30,000 feet at the poles and 60,000 feet at the equator. The
difference in altitude is due to the rising heated air at the equator.
& Gl 13 i) ladll vie 38 60000 s A pY) 5 SI illadl e Ly 6 238 30000 gl ) a2
o) i) Taal) 8 el sedl B ya A 50 o Li5,Y A 3 g2y e i ,Y)
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(b) Tropopause:

D Jsisrs Al dida ()
1. Boundary between troposphere and stratosphere.

ot ) il g e g9 il (ke (B gana
2. It has a stable temperature and varies in width.
wﬂ\&umwjﬁﬂmﬁj\ﬁhjdw\ oda Slliai 2

3. Gradually increases in altitude from the Polar Regions to the equator. )
o) s Iaal) 1) Agadl) Adaiall (e Ugadl LS g lis ) 8 Ly yai 2la 553

(c) Stratosphere:
2 e gl Jiad) Qs ()
1. Extends upward from the tropopause to about 50 miles from the earth's surface.
oY) s (e dae 50 e ) sas0 55 A e (Je V) () i

2. Characterized by a constant (-55°C) temperature, an absence of water vapor, turbulence, no
clouds, and jet streams.

L 2 53 Y 200 sel) bl plaial) el s 3 gm g alaadl (4 Sk Aa 3 55 -) A3 5 ) g Ay 8kl 028 0 2
Bypadll @l bl 5 o s
3. Ozone layer at the top.
ol s3n 48 b 038 B 05553

(d) lonosphere:
ot sig¥) Ak (3)
1. Extends from the stratosphere to about 600 miles above the earth's surface.
020 s (558 Jae 600 (x> G s 5 il Ak (e iai ]
2. Forms a shield around the earth and protects individuals from ultraviolet radiation.
i) 3 4] Sl ey G s 5 sl Bkl o3 00552

3. Temperature increases to 1500 C.

A b da 50 1500 I e Bl yall ds 0 3

(e) Exosphere:
t e guaSY) Aida (o)
1. Extends from the ionosphere to about 1,200 miles above the earth's surface.

oY) w34 e 1200 JVss s 55 0] dida (g i ]

2. Hypothetically true space.
Aghil) Lalill e Jasal) cladl) daidall oda Jiai 2




¢ Physiological zones of the atmosphere:
r o) il aalodll glaliall o

Man cannot physiologically adapt to all the physical changes of temperature 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. )
1) Aalaall sal) cilida d Ciaad Al darall 550 jall A0 8 ol i) e g Al o Dalid it YV st
i el 8 ) o dpaludll laliall sled Al saclall Aalud ALl ADE I Lpapdii a3 sal) cliida (8 Cand)
i) s e i

(1) Efficient zone:
: ddlgy) Adhid) (2)
(a) Extends from sea level to 10,000 feet.
3810000 g1 (M sl hass (5 sinsa (10 333 ()
(b) Most individuals are physiologically adapted to this zone. ) ‘
il ot ) Gl e 0555 S el (<)
(c) Oxygen levels within this zone are sufficient for a normal, healthy person without the aid of
protective equipment.
cotiill Clana M ASlAl gy candall (s Sl RS ) S5 Al s3h dgan b €Y1 sl ()
(d) Barometric pressure drops from 760mm/hg to 523mm/hg in this zone.
Akl eda (8 (5205 ale 523 (I 38 e 760 (e (idly 5 sall Ll (2)
(e) Rotary wing aircraft flights take place in this layer.
ARl o383 53a e (555 A 5 pal) @l Ul G ik (o)

(2) Deficient zone:
el dahata (2)
(a) Extends from 10,000 feet to 50,000 feet.
.3 50000 ! 238 10000 s <iai (1)

(b) Noticeable physiological problems, such as hypoxic hypoxia and evolved gas disorders, occur
unless supplemental oxygen is used.
o2 geanall YRl il yhaal g (adll (A CpanS V) i) LS sulell Jia dalaiall oda & dpaludl) JSLALI & gas Tay ()
LmY) o€ Y alasanls W skt Sy oLl

(c) Barometric pressure drops from 523mm/hg at 10,000 feet to 87mm/hg at 50,000 feet.
2% 50000 gl )i xie 355 ale 87 ) 238 10000 gl )l die 3155 ale 523 (e idly (5 sal) bl ()

(3) Space equivalent zone:
: eliadll 481l dakatalf (3)
(a) Extends upward from 50,000 feet.
5 50000 ¢ il e e ) i (1)

(b) Without an artificial atmospheric environment, this zone is lethal to humans and death will occur
rapidly.
Ay B ) gy Caaa Gl ) 5yl Aaa ()65 Al 3 i e lilaal] (5 gall L) alasind 53 (<)
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+* Composition of the Atmosphere:
+ gadl el 4 Jad) s gSall o

(1) Nitrogen (N2): 78%. It is the most plentiful gas in the atmosphere. Nitrogen is an essential building

block of life, but not readily used by the body. Nitrogen saturates body cells and tissues, which may
cause evolved gas disorders.

f Y Ay slall il e 3a 58 Cpang il le el sed) B5say Y D) e Sl s %78 1 (N2) css A S (1)

S il ylacaly ity 38 Lae gl LA 5 Al andil s Jalay cpm s il e 3580 5 ) seay anall U8 (ge daladind

ol ) seandl

(2) Oxygen (02): 21%. It is the second most plentiful gas. The human body uses 02 to convert body

fuels into energy.
ALY S Y e aading ) ama el sel) B3 a0 Cua e GUIN Dl 8 %21 (02) GeaS s A (2)
Ana) lladl) 8 dial)

(3) Other gases: 1%. Carbon dioxide (CO2) (.03%) -contained in the other 1% of gases and is essential

to controlling respiration.
e shll Sl e sa 5 &l 3lall s3a 2al 58 (%0.03) (CO2 ) Gstsd) dus o) ‘_,.aLu & %1 s AY i (3)
il

s Atmospheric Pressure:
: 5.9a)) bl

1. Atmospheric (barometric) pressure: Definition — the measurement of pressure exerted on the earth’s
surface from the gases and water in the atmosphere.

sl 3 s sall e Ll gl 3l 08 e (i V) o e alial) Taxazall ot s -y peill 1 o gl el 1

2. It is an observable characteristic that can be expressed in PSI, mm/Hg, inches of Hg, or in feet as

indicated by an altimeter.
"5 G G oL e sell QN B " las 5 el Sy 3l A ) ailiadl) al ga s pal) Lokl 2
Bl 8 e i Y1 Gl Slea 3 dall g LS Ll

3. The percentage of Nitrogen (78%), Oxygen (21%), and Other gases (1%) in the atmosphere remains

constant but pressure decreases with altitude. This decrease in pressure is responsible for most

physiological problems in flight.

238 Lok (15 A4l (A8 gl (8 (Y1) oAY) I Ay (%21) S5V (%78) Conos i) i el A all sl |3
Lol & chaas Al daludl) JSUa) (el e Jysasall 58 aruall s gl Y1 o) 5 LalS iy <ol )

4. Standard sea level atmospheric pressure is 760mm/Hg. At 18,000 feet this atmospheric pressure is

reduced to 380mm/Hg or one-half the pressure found at sea level. The chart shows other significant

altitudes and atmospheric pressure reductions.

38 ale 380 A Ji s 5ol Jarall 13 (i 038 18000 gl )l ie 355 ale 760 58 el has (5 st dic (5 sall Larall 4
LY 3al ) vie g sadl Taral) Gl M) Jgaadl | ad) e (5 i die 3 sa sall (5 sall Larall Caai )
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ALTITUDE PRESSURE

gl Y Ll
FEET mm/Hg ATMOSPHERES
AR 38 ale Ll A
Sea level 760 1
18,000 380 iz
34,000 190 %
48,000 95 1/8
63,000 47 1/16

+* Dalton's Law of Partial Pressure:
Do ially (aldd) ¢ gilla ¢ 538 o

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

Aol ey i le IS0 A Sall da siall g sane g e (58 R g Ll e LAl il — iy el (1)

(2) Significance:
Ol 13 deal (2)

(a) The total atmospheric pressure exerted on the body decreases with altitude.

Y 35 LS 6 anall e LA (g sall haall JISH ¢ sandl ()

(b) The partial pressure of oxygen decreases with increased altitude.
LY 3aL ) e JB €Y1 3] el el ()

(c) The amount of 02 in a given volume of air decreases with altitude.
&\A{)Y\ 531-‘,.J¢Ad33 c‘}é\ U““Uﬁ“ﬁ‘ugfzqﬁj‘d‘ UJA.MSJ\)“ JLcA:\AS (C)
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+¢ Circulatory System:
Ol g

A. Functions of the circulatory system:
D Os g iy

(1) Transport oxygen and nutrients (fuels) to cells throughout the body.
el el maen 8 LDAN A8l o) sall 5 cpmnS Y Sle Jii (1)

(2) Transport metabolic waste products to organ removal sites.
el z A Lea sk e gl avall sliac] ) dua¥) clilad) cilaiie Ji (2)

(3) Assists in temperature regulation.
S all ds jn andain 8 3ac bl (3)

B. Components of the circulatory system:
DO S clista

(1) Arteries — vessels that transport oxygenated blood from the heart to the body.

) elalh Gl e e YL antiall pal) Jis 3l dge N1 8 - ol A (1)

(2) Veins - vessels that transport deoxygenated blood from the body to the heart.
il ) ) elail (e 2 ) ) a3l e ) s — 3a,4Y) (2)

(3) Capillaries:
s dadd) e gV (3)

(a) Connect arteries to veins.
53,553 a1 Lay 5 (1)

(b) Contact most tissues of the body transferring 02, nutrients, CO2, and waste products
between the cells and blood.
e RS sl €51 e JT LD (e g pueal Rl e e el el B ) 0385 (<)

(c)Walls of the capillaries are one cell thick.
saal 5 A4 Sley (S5 A5l Ko Y1 s (z)

(d) Gas diffusion takes place between the body tissues and the blood.
o) s ) At ol ) sl LB e 2 (3)
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C. Components and functions of blood: The average individual has 10 pints of blood which is
approximately 5% of total body weight.
el 005 e %5 s pdll JSh s dana (B a0 Jhay 10 400 o il (el Bl 7 aal) il gy cligla 7

(1) Plasma: 55% of whole blood:
L33l (1)
(a) Fluid part of the blood composed mainly of salt, water, and proteins.
liig g el | DY) (e 5SS g adll (e il 6 3ad) a ()
(b) One of its important functions is to transport CO2 in the blood.
2l s Sl aS o E Sle i e Lol Cailay aal asl ()

(2) White blood cells (WBCs or leukocytes):
: oanll adll LA (2)

(a) Differ from red blood cells in that they contain no hemoglobin.
Ol sasgll Aana GG Y Ll ol yaall aall UMA (e LAY o8 (ilias (1)

(b) Main function is to fight infection or inflammation.
(sl lgl¥) Ay e s (mall pall UAT Al Ak o) ()

(3) Platelets (Thrombocytes):
. ?.\S\ Slania (3)

(a) Smallirregular shaped bodies produced by the bone marrow.
pball A3 e Al g8 JRA Aalite e 8 s plual o ()

(b) Aid in blood coagulation and maintaining the circulatory system.
Apsedll byl e Asilaall y ol Jiaidlee b 2e L ()

(4) Red blood cells (RBCs or erythrocytes).
1 sl aadl adl) LYA (4)

(a) Have an iron-containing compound, hemoglobin, which is responsible for the 02 uptake of
these cells.

el el adll LA S oY) e J8 e isaal) 585 "Csle sasell" s aaall e (g ging (S e L 2a s ()

(b) Bright red color of arterial blood results from the combination of 02 with hemoglobin;
darker color of venous blood reflects hemoglobin that has no 02 attached to it.
OV Sy s sl pall B 05l sl sasell qa eSS SYI e dadl e ity Sl aall SN s W ()
CnS Y1 Sa Jia il G gle sasel

(c) Produced in the bone marrow and the number RBCs that an individual has depends largely
on their environment. Such factors as the altitudes at which a person lives and whether a person smokes
will influence RBC reproduction.

o34 aal 4 Guny Al il e ading (addl) 8 e jeal) adll DA sac 5 alaal) £1A5 (e o) peall aal) LDA S 55 ()
A LA g5 e 30l e g o o8 138 5 AN (adil) S 13T Lag g paddll 48 (i 3 QS gl s dal sl
L&) yaall
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+¢* Respiratory System:

D oedill) Gl b
A. Respiration: Definition — it is the process by which a living organism exchanges gases with its
environment.

dmay ol IS G ) Jols WA (el 0 Aleall g — Cay el 3 Gl

B. Functions:
soedill) aillag o

(1) Provide oxygen to the cells of the human body.
el LA ) S V) le i (1)

(2) Remove carbon dioxide from the cells of the human body.
) LOIA e s Sl S ) A Sle 415 (2)

(3) Assists in maintaining body temperature.
el 350 n da e dlailadl b acluy (3)

(4) Assists in maintaining body acid-base balance.
amall 8 sae il malall o) sl e Adsilaall 8 acly (4)

C. Types of respiration (external and internal):

D (AR bl g A (ditl)) (udiil g

(1) External respiration — lungs are ventilated during inhalation and exhalation, and gases are
transferred through the lungs into the blood stream.
GV ORI YA (e 30 b s 585 el i il Ay JAI ) o) sl Ji — A Gl (1)
al)
NS

(a) Phases of external respiration - the respiratory cycle is an involuntary process that continues
unless a conscious effort is made to control it. There are two phases of external respiration:
oLl il Ledde 3 skl 4l al La dgaaldly et g 4000 1Y dlee A Gl 390 — A AN (i) Jal s (T)
@J\A}\ ( ).nsﬂ\ (').\.\1;: A Sllia . ,.ns.uﬂ (55}3‘}

1. Active phase — the movement of air into the lungs (inhalation) is known as the active phase.

During inhalation 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.

0o Jiiy ol sel) old el 3l sl o st Ty o )l Jala il dasa 318 0 05 Lew Jau) D) alall Cilaall & ey

O Jals I (el ) auall 2 s

2. Passive phase — the movement of air from the lungs (exhalation) 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 causes the air to rush out, releasing CO2 into the
atmosphere.

1) Al e JOA aladl el Jauaty (30 Ol 7 ) o sl AS 5 Al ya o — Alladl) i) s sl 2
Ll il o el ) aiasy o) sl i e el ld iy Ll 501 Jals Jarall 3045 () (g5 Lew Jaall jlan (aliyg
) 2 A ) s S anS o A e 2ok ) s e ol Jals )
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(b) Components of the external respiratory system:
D AR ol Gl clissa (@)

1. Oral-nasal passage:
: 3-.,\3-'.‘2‘-2&*}4&” ‘éJléAn 1

a. Includes the mouth and nasal cavities.
AV Cslaill 5 adl) e il ]

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 enters through the
mouth.

Sic ol sell (853 5 sall 3 pprall alua¥) ddiai e 2 lid il Badeia 3 ppria il pued e (5 siad 4] Ciysladl
A IR (e Jay o) ol sedl (e il () o 201 Cay glaill 835k e 4Bl Al o) sl s QAL i)

2. Pharynx:
Dasddl 2

a. Back of the throat and is connected to oral-nasal cavity and the trachea.
A0 sgdl Apuail) ) a1 el oy saill ay 95 jaialdl Cals g

b. Humidifies and warms the air entering the respiratory system.
O elatlye )5 e vie ol gel) iy Cula il

3. Trachea (Windpipe):
+ 4L el duall) 2

a. Tube through which air moves down into the bronchi.
bl A (e el sedl ey 3 i) o

b. From here, air continues to move down through the bronchi and increasingly smaller
passages, or ducts, until it reaches the alveoli.
Jeas o ) el U gt LS L lad Ji ) bl IS (e JEal) ad @ il s o) sl (ol Lin 000 o
: A el Cay sall I ¢l sl

(2) Internal respiration - gases are transported to and from body tissues by the blood.
2 G e amall Al g e JaiE ) el — Al (uddil (2)

(a) Alveoli:

2 40 gl by gl ()

1. Small sacs surrounded by a network of capillaries.
A i) & gadll e gV (g ASuky Al b e (ST (e 3 ke 11

2. There are approximately 300 million alveoli in a pair of human lungs.
¥ 2ie ol b dlay s O sile 300 (s dlia a2
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3. Actual site of oxygen and carbon dioxide exchange between the respiratory and circulatory

systems.
s ol Slen (O SH 2 5 A 5 (€ Y1 Sl Sl 4wl g3 Sl Al pel) Sl sall 3
Ol

(b) Law of Gaseous Diffusion - this law states that a gas moves from an area of high pressure to

an area of lower pressure.
@ld dahidl A ) Jarcal) b3 didaidll e @ iy Sl ol O e pany o) 1 -l jlad) JLESH ¢ g8 (o)
b sl heal)
(c) Blood gas exchange.
pdll b il Al Jals ()

1. When 02 reaches the alveoli, it crosses a thin cellular barrier and moves into the capillary to
reach the RBC. As the 02 enters the alveoli, it has a partial pressure (PO2) of about 100mm/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 02 saturation of RBCs takes place.

Tae 1 Jals 1) iy ) s 13 Dala OO (e pums 4l 20 sl 0y sl I i e oy Lo ]
G9)ale 100 I (st nnS sV il i sall Taall 0 6 Sl 13n 3 el peal) aall il S I Jead 4 jedl) 4 el
Ay sadl e ) YA o) &ty LS (305 ale 40 (1 (ssbose 530 w2l (8 o€ Y1 30 el Labal) (% Lty Ly 5

A dal gl Laaall @l dibiall ) @lay sl Jals el Jascall <l dilaiall (e @ jay GuanS Y1 e o8 4 el
A gl ay gl Al g GaansS Y i aall s ol Gl

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 capillaries to an area of lower PCO2 in the alveoli. The CO2 is then exhaled during the
next passive phase of respiration (exhalation).

305 AL AT el Tkl Rl iy A sl Sl gl o1 (e ¢3S S A e i 2
O S 30 5 A 0l g el A sl e Y1 A sy LIS Ly 55 355 ade 46 5 o2yl pll b (50 SN
S e ok Al @llia QA_3.;3\;@\aM#\@Q\}\M\M@\@M\@;@\@&M\M\MOA&;@
AV A e A aeall 2 A& ) G5 S 2 f
NOTE: The exchange of O2 and CO2 between tissue and capillaries occurs the same as it does

between the alveoli and capillaries.
Caand (g ymall 4 geall Lo g1 5 anall Al s (g0 KD 20 ol (Al g Cpmns€ ) @l 3l (g Rl okl 1 Adaasia
Ayl 2 aal) Fae 15 sl il sl (s aas ) R el

3. The amount of 02 transferred across the alveolar-capillary membrane into the blood depends
primarily on the alveolar pressure of 02 in relation to the venous pressure of 02. 02 transport in the
blood is a pressure dependent phenomenon.

e daia e 3 pnll d padl e g1 5 &l sl Alay sall (o uslil) oLl e JEG5 ) (pmnS 531 52 B 23 3
adini 3l g CpanS V) e JEsl D0 3 ea sl aall A S V) Sl daria ) Al 450 s6d) Alay ) 8 aanS Y
Rl el Ll G G5l e

4. This pressure differential is critical to the crewmember, because 02 saturation in the blood
decreases as altitude increases due to the decreasing partial pressure of oxygen in the atmosphere.
s £ LY )5 LS i amn€ 5L ol i 0 ol udal) o 8Y Tas mge (0550 CpmnsS 5Y) 3 Lalaill Laruall 4
leli V) vie sl L cpanS Y1 S el daral) i
5. This decrease in 02 saturation can lead to hypoxia.
() 3 S V) ) LS suiled) s Egan ) 035 o (S S 5V i) 3 b (sl 13 5
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D. Control of respiration:

£ ol e 5 )

(1) Controlled by the respiratory centers in the pons and medulla oblongata (lower brain).

(il laall) Jibvivall LA 5 odall jun (g0 JS 8 el e 5 sl 81 50 JMA (e el e 5yl &y (1)

(2) The uptake of 02 and CO2 takes place through extensive chemical changes in the
hemoglobin and plasma of the blood.
sl saell 8 Chand a5 ALeS O juad IR (e Gaang (50 SISl AU e 5 a1 Sl (ol Jalill (2)
Al L S
A )N

(3) If the chemical pathways are disrupted, the chemical balance of the body changes.
U Loy ) 8 LS G 5) sl ol Al codle il o2a i s 131 (3)

(4) Normal pH level in the body is approximately 7.4 (slightly alkaline).
(A8 3 ) gmy (522 8) 7.4 M ga anhall (pH) pall (8 s gesll A )0 (5 gl (4)

(5) During respiration, the CO2 elevates, the acidity level increases, and the pH value lowers to
less than 7.4.
L 7.4 00 BB ) (pH) Jas pall A gas (5 glse 213 30 s SN 2SS Sl M&usji die | sl dlee JA (5)

(6) Conversely, too little CO2 causes the blood to bhecome more alkaline and the pH value to

rise.
A (pH A 3ol 55 Lacls ST asll aay o (M 258 aall 3 g0 I a3 e A1 (8 13 (e (a1l (6)

(7) Since the human body maintains equilibrium within narrow limits, any shift in the blood pH

and CO2 levels is sensed by the respiratory center of the brain.
Sl s siag adll (pH) Aed (A it ) O A8 3 gaay gac il smalal) 3 El) e Bdlay GLadY) s ol W (7) ‘
Flodll b il S 5a U (e Lpummsn | b (0 SIS

(8) When unusual levels occur, chemical receptors trigger the respiratory process to help return
the CO2 and pH level to normal limits.
bl (5 sl g sa )l b sacluall i) Adee ind LilheS calntiall 8 dmyle ye i sise G die (8)
2 (A (pH) G simas oSl 2l S s
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¢ Hypoxia:
(i) b S gV i) LS galgd) o

a. Hypoxia: Definition - a condition that results from an insufficient amount of oxygen (02) in the
body.
) Al (8558 gl S V) Jle Al A8 (pe g G AlA) 8 — Gy el LS gl

b. Types of hypoxia: ;
D beS gulgd) £1sd) o

(1) Hypemic hypoxia - caused by a reduction in the 02-carrying 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
compounds with hemoglobin that block its ability to attach O2 for transport.

ST L Gy il o) gl g ol 8 (e oS SV e Jeasle pal 5535 A48 (po Alal) o3 355 — LS gula el (1)

hd s aalsall a0 5 il 8 3 sa sl (0 ) Al galal e LS sula O e g il 138 a1 daSLED VLA

uus)‘.ws@);ugmmﬂsyww&ﬂ\ 138 e o) Sy L) CUS e g g il 3ale o)) palall o) 3Y Aald 5 ) e

_‘Us.\j U:\;.NSJY\ )L*-)JLAJY\ L;c U:\.\}lc}g@‘ aJ.lScmé\ L.,Sﬁj.-.‘gﬁﬂ‘ U:\JJSQM\ cn.l;.u

(2) Stagnant hypoxia — reduction in systematic blood flow or regional blood flow. Such conditions as
heart failure, shock and the venous pooling of blood encountered during positive-G maneuvers
predispose the individual to stagnant hypoxia. In addition, environmental extremes, prolonged sitting

and restrictive clothing can produce local stagnant hypoxia
Jerall QlEll jae (e s c¥laleda o Jle aead) b adll s gl e Sl oda i — LS gl CliSlin (2)
LA.ADJ.ILLI]‘ sle Al 348 bl Al @l gLl c1af xic um@msub Al 38 ) el die Euasy (31 aal) aandy
Apuall Gudlall s Ayl 8l Guglal) | oal8idasna ) (el Gl OIS I ALY LS sl il Alla S o2
A e L sula calSlin Al Gugan ) 05 o (S

(3) Histotoxic hypoxia - results when there is interference with the use of 02 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 02.
) Al 08 e (S W) Jle et e 5 jaill e (e 2 sag die Alladl o3 i - Ly gl Gl g giad (3)
alasind e UDIAN 5 )08 ae i jlei a5 oy Sl Jia L sass | s SIS 6l olal Sle 5 a3l 0l sall | J sas))
Al B AES S ) sy i gl eSSV Sle

(4) Hypoxic hypoxia - occurs when there is insufficient O2 in the air that is breathed or when conditions
prevent the diffusion of 02 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.
b s aslamad o Al o) sl 8 a1 e e AR A jigane dic Allal) ada haad — LS puld S sula (4)
Jiae 8 Bgan o oY1 ST g LS suled) o g sill 138l (5 e () 0 )1 e a5V e Ll adas 3l coYS))
Agllall e las ,Y) aie Cpan€ Y1 3 Ly el Jaall sl e 1 0 5Sy e ld )Y aie () bl
c. Signs and symptoms:
2 oal ey cladall ~
(1) Symptoms are observable by the individual air crewmember. They vary from one person to the next,
and are therefore considered subjective in nature. Examples include, but are not limited to the
following:
13l AT A (adid (e alias il e V) oda L sl Alla gaa die o)) bl 0 )8 Ly ) Y1 8 G2l oY) (1)
D del al e e A1 adll) Chay o aaiad 5 e sl (il e ) et )
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(a) Air hunger or breathlessness.
osill de ) ol sl Jilaasi ()
(b) Apprehension (anxiety).
(Gl)) Caally il ()

(c) Fatigue. ‘
Y (2)
(d) Nausea.
Ol (3)
(e) Headache.
ol A aas (0)
(f) Dizziness.
Ax gl ()
(g) Hot and cold flashes.
e U8 835 5l s Bl adly sl ()

(h) Euphoria.
YL sl (7)
(i) Anger.
(cuaxll (=)
(j) Blurred vision.
! @ B gLl (d)
(k) Tunnel vision.
Adaall Ul plasil ()
(I) Numbness and tingling.
SR B 3Ry 5 Jaii (¢)
(m) Denial.
Sl S (5)

(2) Signs are observable by the other air crew members and therefore, are considered objective in

nature. Examples include but are not limited to the following:

le i3 Y s A gun g sladil it ClaBlall o8 Ay (alaEY) A6 U8 (e ladll e Baadl ) oL s cladiad) (2)
- Jadi Ll e A1 Glad) Caag

(a) Increased rate and depth of breathing.
Lol Bas 5 Jare 3 i (1)
(b) Cyanosis.
Alall 38,50 (@)
(c) Mental confusion.
2 5 (2)
(d) Poor judgment.
AN MR L G (2)
(e) Loss of muscle coordination.
Aduliie 3y geay O anl) Sl jad e 3 jdanall (yae (¢)
(f) Unconsciousness.
(o= sl lad ()
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d. Stages of hypoxia:
T LS guled) Jal e 0

(1) Indifferent stage:
5 jnaall ad) Aa yall (1)

(a) Altitude - sea level to 10,000 feet with ambient barometric pressure.
Ll (5 gall Jaraall 353 5 ae 228 10000 g5 (A sl mhass (5 e (B st — & Y1 ()

(b) Symptom — the only significant effect of mild hypoxia in this stage is that 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 circulation to brain and heart.

il ie RN Ll (3 5a Als sall o3 A AdEh) LS guled) Aai Gaany (2l s gl A0 — (il e Y1 ()
138 ge i paill Ansaia 3y pea Jeadl g Y1 (e AS AaS ity (g 3 yall oanmall Sleally cpal) 2S5 Ly 6 238 4000
L) g ¢ Laall 8 4y gaall 3 sl an] 028 4000 W51 die udiil) Jama 505 ae 48 Jara 3y 3 il i il

(c) Decrease of visual sensitivity of up to 28% at 10,000 feet, and it varies among individuals.
LA padh e alig (8 a5 208 10000 £l ) die %28 s (A el duda sl ()

(d) Hemoglobin saturation - 98% at sea level decreasing to 87% at 10,000 feet.
310000 gl 3ie %87 ) Jis sl mhane (5 sinsa die %98 — (i sle sasell padi (3)

(2) Compensatory stage: The circulatory system, and to a lesser degree, the respiratory system,
provide some defense against hypoxia in this stage. Examples are increases in pulse rate, systolic blood
pressure, circulation rate, and cardiac output.
ole Al sl o3 (8 LS sl i ool S mns 0 s O Shen s sl St £ agsatl) Al e (2)

Ll ol ol eall Jara | oal@Y) aal) Jaaa | il Jae 334 ) g4 clld

(a) Altitude - 10,000 feet to 15,000 feet with ambient barometric pressure.
Ll g sall Ll 3 ga ae 228 15000 N 28 10000 die Eaasi — gl Y (1)

(b) Symptoms:

ol ey (<)
1. Impaired efficiency.
Sl a1
2. Drowsiness.
ol 2

3. Poor judgment.
C—‘i)‘d\ J\)ﬂ\ s é&: BJJﬂ\ alc .3
4. Decreased coordination.
S jall Gl i 4

(c) Hemoglobin saturation - 87% to 80%.
%80 ! %87 — Cmsle saell a2l ()
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(3) Disturbance stage: In this stage, the physiological responses can no longer compensate for
the 02 deficiency.
Ala el 028 3 e Y1 Sl Galtil g sl dpaldll claiul) pkind Y 1 gkl Ay (3)

(a) Altitude - 15,000 feet to 20,000 feet with ambient barometric pressure.
Ll (5 gall Jariall 353 5 ae 228 20000 () a8 15000 glé ) dvie sl - e Ld Y (1)

(b) Symptoms.
S B I (W)
1. Sensory:
s dpwal) 2l el 1
a. Vision - peripheral and central vision are impaired and visual acuity is diminished.
Lyl as (8 leati g Apdamal) 535S sall Lyl Ciania — pead)
b. Touch and pain - diminished or lost.
88 b g8 —alVL Gl 5 Gualll o
c. Hearing - one of the last senses to be lost.
Al ) o3 i 3l Gl gl AT 58— sl #

2. Mental - intellectual impairment is an early sign that often prevent an individual from
recognizing disabilities.
e 45,8 (addll a8 o ) gas @l s A V) ciladladl (e sp duiadl) cilleal) b caaiall - Al G2l 2V 2
s eh il 13 S5 LS sulel) daii sdie Gany (5A) Caraall

a. Memory.
5504
b. Judgment.
;\-\JY\ s PS‘;J\ )
c. Reliability.
Jaall 338 2

d. Understanding.
el g agdll
e. Decision making/problem solving.
JSLE Jag ) 8l Alasl s

3. Personality — they include:
: S :...}_ "* I3 :-né "‘*” - “ ub‘ﬁig‘ 3
a. Euphoria.
Al el
b. Aggressiveness.
Al ganll 5 dguaall
c. Overconfidence.
ol Al A8

d. Depression.
Ol 4
4. Performance (psychomotor functions):
Db il Jadi s 1 (A ad) Ciilagll) o )aWG Adlatal) ) Y1 4

a. Coordination.
Al G
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b. Flight control.

Okl e skl o
c. Speech.
S
d. Handwriting.
RN
(c) Signs:
s Gladlal) (C)

1. Hyperventilation.
ol Jae ABaly 1
2. Cyanosis.
Alal) 36,50 2

(d) Hemoglobin saturation - 65-80%.
%80-65 — Gasle sasel) aal (2)

(4) Critical stage: Within 3 to 5 minutes, judgment and coordination deteriorate.
Als el oda 8 (3383 5 N 3UMA S jall (3auii g oSAN Lo 5l 8 ety Ciaaa oy 1 da el dda all (4)

(a) Altitude - 20,000 feet and above with ambient barometric.
Al (g gall lariall 35 5 aa el 5 228 20000 ¢l ) die Caad - g L& Y1 ()

(b) Signs:
s Gladlald) (<)
1. Loss of consciousness.
(o) ol 1
2. Convulsions.
laadl
3. Death.
Ssall 3

(c) Hemoglobin saturation - less than 65%.

%65 (3o 8 — Gl sangll g ()

WARNING: When hemoglobin saturation falls below 65%, serious cellular dysfunction occurs; and if

prolonged, can cause death.

1305 LAY Aad g & i I8 1 ga5 U3 (8 %065 (e BB 1) S VL (i sle sl aadi A (add Ladie 1 el
sl ) (53 8 Ayl 8 il e

e. Factors modifying hypoxia symptoms:
: LS sagd) a1 (oa i A Jal sl o
(1) Pressure altitude - determines the PO2 in the lungs.
Ol (8 €Y1 Sy jadl Jasal) saay — Jakial) gl ) (1)
(2) Rate of ascent - at rapid rates, high altitudes can be reached before serious symptoms are
noticed.
3 yshall Gl e ) dhadle i Ll sea s oS Adlal) el V) i Gy pudl 3 srall C¥aee die — 3 grall Jara (2)

88

——
| —



(3) Time at altitude (exposure duration) - usually the longer the duration of exposure, the more
detrimental the effect of hypoxia. The higher the altitude, the shorter the exposure time required before
hypoxia symptoms occur.

3 WIS sl o LS gl @l pills sl 3| (o i) 3ae ol LS — (Ll pail) 300) LY die cdgll (3)
LS el al el sedal 4y slhaall (i yaill e Baal) cild oL )

(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.

Joall 834 ) Casmas LS gl il Aa gl e pnsal) 5538 (e Iy Tan 3 s B Gl — B0l A2 (4)
AL sall 8 eall e 8 el Chand LS gl 8 GAL o) a1 el anall e )

(5) Physical activity — when physical activity increases, the body demands a greater amount of
02. This increased 02 demand causes a more rapid onset of hypoxia.

O V) gl 8Bl 3l e annS Y e I anal) Zlial ala gy | Sad) Ll 50l jaie — Aad) BLad (5)
ST e sy L el Ay ) (5258

(6) Individual factors - an individual's susceptibility to hypoxia is greatly influenced by metabolic
rate, diet, nutrition, and emotions (probably most inconsistent factor).

ol sl 5 Aol | aad) Jamey 3o b ygear 5 padid JSI CAlias LS sulell Epas 401Kl — 453 8l Jal gad) (6)
(oanil) Ao s )3 pmid) Jal sadl aal (e) dpadill

(7) Physical fitness - an individual who is physically conditioned will normally have a higher
tolerance to altitude problems than one who is not. Physical fitness raises an individual's tolerance
ceiling.

cle s Y1 8 s ) JSLal Jass e el 5 508 agal sap D) 48l 65 A paddl) — diad) AL (7)
el o (ad 2l 3508 e 2y 3 diaill 280

(8) Self-imposed stresses - smoking and alcohol increase an individual's physiological altitude
and therefore reduce their tolerance ceiling.
Ledalay A adill aludl) e85 N1 e 2y 55 Joaslly il — Al o (addl) haluy Al el gl (8)
Saadl) e adill 5,08 cpe Jly Gl

f. Prevention of hypoxia (hypoxic):
D (LS s glh ) LS sl (e LB Y

(1) Limit time at altitude.
LY (8 elall auligll 1 yaat (1)

(2) Use supplemental 02.
oS Y alasiand (2)

(3) Use pressurized cabin.
) ol pshall vie Al sraall G ) gaiall aladind (3)

(4) Minimize self-imposed stressors.

Aadd e adld] "\Lé_um“&u\a\.b}mmﬁm(@

g. Treatment of hypoxia:
DSl 23
(1) 100% 02.
%100 S i (S 5Y1 e (1)
(2) Descend to a safe altitude (below 10,000ft at a minimum).
(3l 2358 238 10000 e i) ool gl ) N Do sl (2)
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¢ Hyperventilation:

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

CO2 from the blood.
S ) A ) okl e FST a8 ) a5 A L) (Bae g Jama 30l Al A — iy ) 1 el Jara Bal

e e s
b. Causes:
O VA
(1) Emotions:
s Al Gl (1)
(a) Fear.
<asall ()
(b) Apprehension.
Gl (@)
(c) Excitement.
il 2l ()

(2) Pressure breathing.
Jaraall caad yuanll (2)
(3) Hypoxia.
LSl (3)

c. Symptoms - similar to those of hypoxia.
LS sulel) (al e agibio — Gal oY ¢

(1) Tingling sensations.
Al datilly el (1)
(2) Muscle spasms.
Agliaal) ciLalil) (2)
(3) Hot and cold sensations.

ad JS 5o ) 55l ally 50l (3)
(4) Visual impairment.
(5) Dizziness.
ARl (5)
(6) Unconsciousness.
=S 8 ()

d. Significance of hyperventilation:
D ol Jana ol Alla Aari o

(1) Canincapacitate a healthy crewmember.
Okl 3l 8 el e N a5 of oS (1)
(2) Can be confused with hypoxia.
LS sl Al pe (el) Jaes By 3 Alla) Alad) 03 oLdY) Jddl (10 (9555 (2)
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e. Prevention:
DAl
(1) Don't panic.

Al Sl Y aae (1)
(2) Control rate and depth of respiration.

) Gae 5 Jxa Sl 55kl (2)

f. Distinguishing between hyperventilation and hypoxia:
;LS ) Al g i) Jana S5 Aa o GBS

(1) Above 10,000 feet - assume hypoxia and treat accordingly.
D leallay ol 5 LS sla o4 Al o) G 58] — 228 10000 e o) gl e (1)

(a) 100% O2—if available.
Thsie S 131 %100 38 i S5V e (1)
(b) Descend to a safe altitude.
el gl ) s sl ()

(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 can treat hyperventilation.

Gee 5 Jara QS (05 Leadlay By el Jama (B 53l (& Al o (= 8 — 23810000 ¢ B i1 e (2)
A€ Allall 028 Cgan ol igia JAT i gl 5 2 AailE G ) ST 5) 3ol B ANAl) 038z 0k agae (o A3l 1 B ) gy i)
Loadiill Jazae 300 ) Als Aallea

¢ Trapped Gas Dysbarism:
. panall ) b JAIAS .

a. Dysbarism - syndrome resulting from the effects, excluding hypoxia, of a pressure differential

between ambient barometric pressure and the pressure of gases in the body.
el Tl (5 gl Jasiall oy Ll daaall juas (LS salell Al oLl ) @) il (e i s o — Jabal) JARS
]l Jala @l el Jara

b. Trapped gas Dysbarism:
1 ogaaall lad) Javsa A4S R

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

remaining constant.
Bolall ds o G die adaiia pe Fpe 5 ey iy Sl s - Jagr 0588 (1)

(2) Dry gas conditions - Under dry gas conditions, the atmosphere is not saturated with
moisture. Basically, under conditions of constant temperature and increased altitude, the volume of a
gas expands as pressure decreases.

eV A als 2l 5 ey Ay skl adie pe 05S sal) gl Glad) SR s vie — dilad) ) e (2)
(sl il Jiy LS Ll aas a sy o L) ol 3 e &35 5 ) all da 0 Le o585
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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 pressure, the volume of a wet gas is greater than
the volume of a dry gas.

Ll gL,V Gy g 430 5 51 Aa o it sl iy dasdie 05S5 anea) J31a SN — qula ) Slad) <l (3)
Al Sl aas e ST bl Bl aas (58 s5al)

(4) Types of trapped gas disorders:
D osanall i) b JAliS g1 5 (4)

(a) Trapped gas disorders of the gastrointestinal tract:
D o) Sl B ganal) Jlal) s JAAS (1)
1. Mechanism - the stomach and intestines contains gas, which expands during ascent causing
gas pains.
Ll ) e Al AT sy Law @Y1 ) 3 gmaall DA a5 ) 0l ) e elaa) g Banall (5 gias — A0 1

2. Prevention:
4Byl 2
a. Watch your diet (the diet should be adjusted to avoid gas-producing foods).
() i S daadaY) ST quind g aladall Jaass Gang) 4 sl 31 pladall ) 4l ||
b. Avoid carbonated beverages and large amounts of water before going to altitude.
Alle cleldji L ol palall U8 el (e B S ClaaS g Ay 3l @il g pdal) Jsls caind
c. Don't chew gum during ascent.
Asmall o) A<l paady
d. Keep regular bowel habits.
Aaliiia 3y gy elaay) 48 ja e dladladll o

3. Treatments:

13
a. Belching.
L |
b. Passing flatus.
KGR E | [ g e

c. Descent to a lower altitude (if pain persists).

(AN aiad 137) 8 gl I J550 2

(b) Ear blocks:
oMl ()
1. Mechanism:
RO
a. As the barometric pressure is reduced during ascent, the expanding air in the middle ear is
intermittently released through the Eustachian tube.
O Aadafia § ) geay 43 )i oy aw gl 31 b adidl Sl i e s seall cU g sal) Tariall Jiy Ladie |
oSkl L8 (33 5k
b. As the inside pressure increases, the eardrum bulges until an excess pressure of
approximately 12 to 15mm/Hg is reached.
39 ale 15 (12,0 a3 31 darall Gy s FLasYG Tas 030 dlda (o 531 Jals Jarall ooy Lesie
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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.
& oAV Al 5 gat g Janacal) 38 80 Caas s o)) (31 A I a5 yuea ol g Aol (b cd ) Gl vie
bl L

d. During ascent, the change in pressure within the ear may not occur automatically.
oY) (3 gl A e A DT 5 pay iy ¥ 8 (3Y) Al Jarall il o

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.
b sl O  axaall e ST (6 A Hlall 3V el 8 Jaul1 I J g 5 el (g padl Jasall 0y ) ae o
dalall e W) ALk ads ) o Lae

f. If the pressure differential increases appreciably, it may be impossible to open the Eustachian
tube. The eardrum could rupture because the Eustachian tube can’t equalize the pressure.
G333 O (Saall o AV Ak | Sl ol 5L 8 Taa camaall o 5Ky a8 adld 5 5088y gay Jadall (358 003131
) dslae e Sl ol 3l 5 )08 aae G

2. Prevention:
Daddgl 2

a. The most common complaint of crewmembers is the inability to ventilate the middle ear.
sbsl) V) A A gid) Laall i e 3 il aae o o) udall ol 8 vie (g oSl al el ST

b. This inability frequently occurs when the Eustachian tube or its opening is swollen shut as the
result of an inflammation or infection due to a head cold, sore throat, middle ear infection, sinusitis, or
tonsillitis.

e i ausill 13 Lile ) (3 Lae e ) sie Slias 5l L8 () 55 Ladic 5 ) jSia 3y gamy Cadni o 50l ade (o
sl el g i) Cgall Cilgall | aw sl 31 el 5 paiall Cledl) alS 1 Canna (5 52al) 51 il

c. Unless absolutely necessary, crew members with colds or sore throats should not fly.
3l Al Wlaa (1S 131 ) pudall aae o)) padall a1 il (e 38 ol e oyl | sl o)l Canl ) e 05 al ez ‘
Baiall gl

3. Treatment:
1 3

a. Stop descent of aircraft and attempt to clear by valsalva.
(s s aae (a3 45 )k olof ddaud gy Jaaall &y 585 A slaa pa 3 i) Lo g Calif

b. If the condition is not cleared, climb to altitude until cleared by pressure change or valsalva.
Laall i Gy sb e daral) i i o s el gl 1 seall aagy 48 jlall @l Jarazall a5 4y ol B 0
AR RISV IR BPPN|

c. Reduce rate of descent and equalize ear/sinus frequently during descent.
sl UMA 35S 5 ) gy 2 sl 5 AV L Jarall Aalas g da sagdl Jame QiS5
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(c) Sinus blocks:
s LAY Ggaad) claladl ()
1. Mechanism:
RPN
a. Like the middle ear, sinuses can also trap gas during flight.
Ol OMA el ) daca JA1a5 Led Chany o S 281 gl G a3 031 3 Jal) s LS

b. Sinuses are air-filled, relatively rigid, bony cavities lined with mucus membranes.
Loblie oL dilaa g o 5ol Ale Al daaae iy glat o8 Al Cigal) o

c. Sinuses are connected with the nose by means of one or more small openings.
Baxxie b ysua Gl A e il e A e 055 AEY) gl 2

d. If the openings into the sinuses are normal, air passes into and out of these cavities without
difficulty and pressure equalizes.
Aarall Aalaa N 525 Lan Dy sea (552 Cayglaill 038 ()5 e e ol sedl Ol Apmada cladll o328 culS 131

e. If these openings become obstructed it may become difficult or impossible to equalize the

pressure.
vl Aalae Jinisall 5 cameall (o ey 438 53 sase 5 Adpa Cilaill) 228 Ciaal 131 5

2. Prevention:
DAl 2

a. Avoid flying with a cold or congestion.
LOEaY g A8 1L Alal) e ol jalall st

b. Perform the Valsalva maneuver more frequently.
_EJ_)SSAE)M&LJG@)L e &

3. Treatment — treat a sinus block the same as you would treat an ear block.
Y Mol &3l A8y ph ity ¢ 5S40 Gsaad) Slawl dalles — z3all 3

(d) Barodontalgia (trapped gas disorders of the teeth):
p oganall i) daids JAIAS e gl ) AT (2)
1. Mechanism - change in barometric pressure can cause a toothache.
) 8 aa s s Of oSy 31 (g sl Tarall yuas e i — AW

2. Prevention - avoid flying following dental restoration or when in need of restoration.
Ol z3e dee (JHdalall die o) w23l aay o)) julal) st — 4B gl 2

3. Treatment — descent usually brings relief.
AV Qs g Lesale Lasil)l — g3l 3

4. Referred pain.
D pddia) A1) 4

a. Nerve endings for sinuses and the upper teeth are in close proximity in the maxilla.
e el 8 Tan Ay 8 ()5S A glall L) 5 s sl 8 lac ) Gl
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b. On occasion, the sinuses will block putting pressure or pain on the upper teeth.
Agslad) ) e all g ok AW G aad) sl sy GV (any 8

¢. Condition must be treated as a ear/sinus block.
A saadl 5 O3V Slawsl CYAS Lgialles cang Aladl o2 2

+¢ Evolved Gas Dysbarism:
:J !"}S‘jw‘!.. S.S.a’:’

a. Evolved Gas Dysbarism (decompression sickness) - Occur 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 possibly neurological symptomes.

Lzl glais vie 5 sall il laiil 5 il dai€ Alal) s ot — (il Glali (o pa) ) shiall Sl Jasia Jadis

(25 25 O lmall 5 alal) 8 ddliae () jel oy Cogn (8l) 13 le i JS5 e ) jai anal) Ji) gu 4 4003 @l el ola
Lol dpae ml el )

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 to a lower pressure; therefore, gases escape in the form of

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

Gl e s 80 13 Jslaall Gle Taluad) Sl i e sl conli Jgla 8 A0 Sl A - g i sl o

G lae J8 Iara () (i ey Cogan g 3 s sl Jilad) o8 Al pllae 4151 e A Jad) ey g puiall A58 8 53 g sl
Ll Gl e Gty ol S sl g e el (K5 e il £ 4

c. Mechanism:
DAY £

(1) Inert gases in body tissues (principally N2) are in pressure equilibrium with the same gases in
the atmosphere.
83 g2 gall Alilaal) Ol Jlal) Jakia a3 68 (A 0588 (Cpng il e Aald 5 ) pea) anall Aadl 8 ALA]) ) ) (1)
PR

(2) When barometric pressure decreases, the partial pressures of atmospheric gases decrease
proportionally, leaving the tissues temporarily supersaturated.
o) s ) oo Lae Ll iy sl 52 s sl 3 3y Sl ekl (8 (g sad) Jaseal) iy Laie (2)
A e 3 ) gy ol el

(3) Responding to the supersaturating, the body attempts to establish a new equilibrium by
transporting the excess gas volume in the venous blood to the lungs.
pall (8l lall ) 31 anall J65 33yl e a3 58 Ll Jglag ) ol il JAIL A autid i< (3)
OO (G sl

(4) However, this is an inefficient system of removal and could lead to an evolved gas disorder.
Jalaiall Gl (o je Gigan ) Lgaant (g5 385 ol R A Y AS e 6S a1 o8 i aa (4)
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d. Four types of evolved gas disorders:
D OB JAIAS ) e dag Y ) 63 o

WARNING: Evolved gas disorders are considered serious and medical treatment/advice must be sought
immediately. )
Joshzlaill sl 23 e Gl sy s 5 phad ) COIALAS al jal el 1 0aS
(1) Bends:
D (0N QS 0a e (1)
(a) Occurs when the N2 bubbles become trapped in the joints. At the onset of bends, pain may
be mild but it can become deep, gnawing, penetrating, and eventually intolerable.
Al iy 43S0 g apesy (5585 38 IV 8 (m el 138 By vie Jualial) 8 (g i) e Clelih gt Ladie Cuaay (1)
Jeaill Qi e ol aay gl By (5 i e S0 (e

(b) Severe pain can cause loss of muscular power of the extremity involved and, if allowed to
continue, may result in-bodily coIIapse

mal) el I 5255 38 Lol A @ paind 1315 | laall Caplall b cSlaall 558 Gl ) a5 38wl Y1 ()

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

Ll Gl 3lalie o Jal&llg sl o) T VY (&8 Canl g A8 Joate Jie 5l Juslidl ()

(d) It may occur in several joints simultaneously and worsen with movement.
AS Al aa o sul iy i gl) (i 8 Badate Jialia (& ALa) o8 Caan 36 (3)

(2) Paresthesia (creeps/tingles):
D (oad) Jaiil (2)
(a) Tingling and itching sensations on the surface of the skin are the primary symptoms of
parathesia. It is caused by N2 bubbles forming along the nerve tracts leading to the affected areas.
e el G A oda i Alal) o3gl 4391 (ml je 91 e 4 alall 3 Adawd) 38l 5 Jaiilly el (1)
3_plall dadaiall ) daal) Glac I Jsha e o585 3l oy g il

(b) A mottled red rash may appear on the skin.
M\&b‘)ﬁﬁuc\ﬁ&dﬁ& Lﬁﬂ;cﬁk*&gﬁ(u)

(3) Chokes:
: cldlay) (3)

(a) Symptoms occurring in the thorax are probably caused by innumerable small N2 bubbles that
block the smaller pulmonary vessels.
Ol 3Ll B juall clelall e Jila 2ae e 4l za V) Jle 055 jaall dikie 8 diaas il Gl e Y (1)
Lol 8 sl Ay seall Ao Y1 A )

(b) At first, a burning sensation is noted under the sternum. As the condition progresses, the
pain becomes stabbing with deep inhalation. Short breaths are necessary to avoid distress.
e JS e linda U5 e ey 1Y) (6 Al Q885 vie i) alae in %}d&&g\hﬁm\ml‘;( )
(o) Gy IV il g e (58 pead adi 341 Gaae

(c) There is an uncontrollable desire to cough, but the cough is ineffective and nonproductive.
s Jad e 6 Jnd) 18 (S Jall e Hlase je 4 ) Allall o3 aalia ()
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(d) Finally, there is a sensation of suffocation; breathing becomes shallower and the skin has a

bluish coloration.
L300 osb alall sl g Guae e L) aay g BLEAYL gl lia oS Al B (1)

(4) CNS disorder:
D g S aard) gl all bl (4)
(a) In rare cases when aircrews are exposed to high altitude, symptoms may indicate that the
brain or the spinal cord is affected by N2 bubble formation.
shgleall 5 i 08 Gl e Tas e gl 1 o) udall ol il Lead (i jiy ) 350l WAl 8 s (1)
Ol e Cleli ¢S Sl il

(b) The most common symptoms are visual disturbances, which vary from blind spots to the
flashing or flickering of a steady light. )
¢ saall Ul o ma g Alla ) olpandl Jaliil) () 685 (i 50 Calias (21 pead) AT o Tegud () 2V ST ()
Ll

(c) Other symptoms may be a dull-to-severe headache, partial paralysis, the inability to hear or
speak, and the loss of orientation.
glaw o 30 axe | Soall JLAN anal) ) Jasedl o191 (e ol s 21 Gl Sl Al (685 08 (5 ,AN) (al 2V ()
REIBOIE: PRI

(d) Paresthesia, or one-sided numbness and tingling, may also occur.
Ll oy 8l e sl 5 dga 5355 Jati ) daill (9)

e. Influential factors - evolved gas disorders do not happen to everyone who flies. Certain factors tend

to increase the chance of evolved gas problems and reduce the altitude at which problems can occur.
& gan Agllaiad 32 ) (M a5 L Jal se @llin | jalay el JS tie iaad Y Ll YR (al el — 35l Jal g2l &
(JSLiall o34 s Cunay () a5,V Qi 5 il ylaial) o2

(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.
A seaal) Jall bl sl ¢gaa A il LIS | sl 8 geiall Jara s de ol 3 LS — 3griall Jara (1)
il 5 e Sl aall JHSH N i s el ) 5 o)

(2) Altitude — as altitudes increase so does the rate of incidence.
ol Ergan Jaea ol 3 e,V o) 5 LS — i) (2)

(3) Age - evidence suggests that individuals in their mid-forties are more susceptible than those
in their early twenties.
el Al o3 Eigaaldim je ST 558y iy V) Caatin jee 8 Galas) ol AVl ekl — saadl (3)
iy el jan

(4) Exercise — it increases the body tolerance.

Saadll e anal) 5508 e 3 B — Gl (4)

(5) Duration of exposure - the longer the exposure, especially above 18,000 feet, the more likely
that evolved gas disorders will occur.
Al o3 &g dua il ) 238 18000 (0 slel aals 3 ) geay | s il Baa ) ) LS — (4 i) Ba (5)
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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.
(b (54) 238 18000 (s el ileldi DU (adll e (i s Al Gl el 230 a3 WS — ) Siall (2 23 (6)
AR oda s Adlaial cal

f. Prevention:
TP\
(1) Denitrogenation (prebreathing 100% 02 is required for flights exceeding 20,000 feet).
20000 (o el gla b o pudall 3 glhe (65 %100 S s (uasS oY) 3t Gavsal) (usiill) cpa g i) A1 51 (1)

(o8
(2) Flying a pressurized aircraft, if possible.
OSan lly G315 ) seatall Jaraza aldaiy 335 e ) jilday ol phall (2)
(3) Limit time at high altitude.
Al e s Y1 b aatiall @l gl g 2083 (3)
g. Treatment:
Dl

(1) Descend to ground level.
oaY) ) dasel) (1)
(2) 100% 02.
%100 35Sk seS Y e (2)
(3) Seek medical advice/assistance.
Apbll dapaill g saclual) il (3)
(4) Compression therapy.
Ll 2300 (4)

h. Aircrew restrictions:

2 Oluhal) 3 8 e agll) ~

(1) Crewmembers will not fly for 24 hours after SCUBA diving.
slall 8 gl e delis 245040 Of phall (e agrie cang ol ekl o) i (1)

(2) During SCUBA diving, excessive N2 uptake by the body occurs in using compressed air. This
will lead to formation of N2 bubbles at lower altitudes during flying.
L gl ) alasiud dag sl Zash Jals ) cps s il 3l 808 (L0 deasy el A (a sl dlee J3A (2)
Okl e 8 e s i die cpm gyl e el o) o8 ) g (o) 138 il

=4=4=4=4=4=4=4=4 =4 =4 =4 =4 =4=4=

98

——
| —



Review Questions: sdaa) yal) ddic

1. Which of the Physiological Zones of the atmosphere is lethal to the human system?
¢ DU AL () o5 ) el dpaldl) bl (e gl 11

2. What is the component of blood responsible for transporting the majority of 02 in the circulatory
system?
€0 Slea b eSSV e Al J8 e s 058 ) LS 50 e s e g 2

3. What is the active phase of respiration?
¢ edil) 8 daiall ds all o L3

4. What are the types of hypoxia?
$ LS sl g1l 2 e 4

5. What are the symptoms of hyperventilation?
¢ il Jara 334 ) Alla () 2l A L5

6. What is the correct treatment of ear or sinus block?
¢ ool £l AW gaadl 5 AN Sl maall 230l 4 L6

7. What are the types of evolved gas Dysbarism?
¢ shidl Jall baaa JAIAS ol el g 15 a7
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Spatial Disorientation and Sensory
lllusions of Flight
Ol skl (& dcad) ala gY1 g Aladl) Gl )

Throughout the evolution of man, he has acquired sensory systems well suited for maneuvering

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 manifestation of this mismatch is spatial disorientation.
Spatial disorientation contributes more to aircraft accidents than any other physiological problem in the
aerial environment. It can strike at virtually any time and place and in any mode of flight. The goal of
this lesson is to familiarize you with spatial disorientation so when you do experience it; you are able to
recognize what is happening and overcome the effects.

e shaiall 038 (K15 (s V) mhaws e &S jal) @l sbiall elal e diacl o shi (530 e dpua Cile shaia S )
3,080 5 aaad) Tapsall g i) sl o Gildai ane (A gl gl pshall Jlaal paliall Joaall o) plall dasae e i€ Al
hzail) il ) aalu il Ol jhaall 5 al el ) ol 1o Gl ane i ) e 4 4pa 5l anall G000

Gy o Sy Plazadll )yl ) pudall Ui Chaas il daddl) JSLEAN cpe Al o) pulall Caslga ST 35 pilie 3 ) gy

L yae iy S Slaill Gl ¥l 5ol e capaiil sa (sl 138 (e caagll () el iy sk ol 8y (1S i iy (o B

O ouhall oL elaie Ledgan vie Ll s dga) sa g

*» Spatial Disorientation Terminology:
p (Alaill ol acal) clallaag o

a. Vertigo: A sensation of spinning or dizziness.
AR5l o salls (el a1 lgally sl

b. Sensory illusion: A false perception of reality caused by the conflict of orientation information from
one or more mechanisms of the equilibrium. Sensory illusions are a major cause of spatial

disor[entation. ;
oo 1l 3 315l il (e Aadldl) Al il shaall 8 ol e il 8l sl S Gl a1 dgead) pla )
bl Gl B Aulud) L) (e A L)

c. Spatial disorientation: Spatial disorientation is a subset of situational awareness. It is the inability to

determine one’s position, attitude, and motion relative to the surface of the earth or other significant

objects (i.e., trees, poles, or buildings).

Al s avall 4850 a8 e 50 aae g Aladll Gl phal) aall Alad @l oY) axe e dla g 1 ALl Gl ~
(bl s saae1 i) Jia) gAY alual) 5l (i )DU Al 4K
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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.
oo Lailly 45 a g Agmia gl aniall @8 gy Bl Gubeaa) )53 o) dsn i) a1 (31 6ED) g0 Agan i) L

(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 orientation. The sensory inputs that
provide orientation all act simultaneously. Orientation is achieved through a continuous “loop” of
sensation and feedback.

Al Gl eadl (8 350 Auda g ) duds ULl 305l Cualll | manad) | peaidl b (sl sa Ased anal) elliag (1)
Al il glaall 5 Gupdal) (e 3 jatise dila DA e Ay &) 2V g apa il Lixie @l a1 5 am i) 8 Leaen aalus

(2)The sensory inputs that provide orientation and equilibrium are the visual, vestibular, and
proprioceptive systems.
o il shaall Gy pead) e glaall (& auall G515l g 4 sl e 5080 5365 ) anal) Rl gl) Al il sladl) (2)
Al Qe e e glealy | 391 A g daall Sleal)

+* Role of Vision in Orientation:
- ) Q,é ad] j9d e

a. Vision is 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 and proprioceptive 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.
Ladie | el dula e adieg @l )08 e %80 olé ol ekl I3A @l oV e acliy dll anall &l ) aal g8 puad)
2l )31 5 a1 585 Byt e puad) e JS5 anall a1 5 (5l gl ol B 85 gumy el Jany
By e s Ay (5 Aadminall GuandAY1 5 (6 el Sleadl i pemd) Al plaedf s iy o lal) (A sl drn )
) Alla g a8 50 2305 B

b. Role of visual cues: Orientation by vision requires perception, recognition, and identification. In
other words, a person must determine their position by understanding where other objects are in

relation to themselves.
20y O sy gt 8 AT iray el s el Galial) Gty seadl 33k ge a1 1 Ay pad) gilall) g0 o
Aad e ) Al alea¥) A @85 gl ol Basha (e 4aBge

c. The visual system 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.

LS e A il asa g e Akl Lyl (R3S ,all) ) LDl Lol e cpe sh e S g e Sl 2

85 Gl ) s ) Ay Y1 e b sl (b (55 ead) dula (fd 53 e

d. Focal vision: The focal or central vision allows us to perceive images clearly. Focal vision involves

relatively fine detail.
Jaaldi Gana 4 38 jall L 1) sl 55 e ) saaall 22000l W rans 4538 pall 5l Ayl Lol r (43S all) 4l L) o
_J_}.-.Aﬂ :&S.éd
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(1) Focal vision is concerned with object recognition and identification. For instance, when we
read a book or look at our flight instruments we are utilizing our focal vision.
saalia dic u&oe\ﬁmmﬁﬂ\bjj\?muudw L@_\.\;u‘)ulbemw Wy a8 Ay 38 jall Lyl (1)
O ekl calalae

(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.

At Wils DA Lgalins ) gaall | Band) 5 2edl s 25 LA G ) Al il sl 5865 23S 5l g 5l 23l (2)
e il Ui gy sucall Gl s (s 45 el Lgalaiiad (e (S S0 5 S0 (b Lgi A

e. Ambient or peripheral vision: Responsible for orienting us within our environment.
A ) 53 A Tl Jals 4 il 5 @AY e Jssee 055 L5 e g sl 138 1 Addasaall Wiy
(1) Itis the primary mode for detecting motion, although it has poor acuity properties.
AL sas i3 Lig il el G S e pe ) (e A8 jall paat e A gl Lyl o Zodassadl Ly )l (1)
(a) Its function is largely independent of the function of focal vision.
A el Ll Al e acia Y damal) Lyl Ak (1)
(b) One can fully occupy central vision with the task of reading while simultaneously obtaining
sufficient orientation cues with peripheral vision.
Lol Gaob oo @ aN1 g ol < gl i 8 43Sy oSy Be ) jall Ay S sall Ly )l alasiiul (adil) akii (G
Al

(2) Peripheral vision detects motion, either our own motion or motion of other objects around us.
Alsa e aluaV1AS n g it il A< ja il 13T Lag S all saas Al Ly )l (2)
(3) Peripheral vision provides adequate orientation 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.
Usilaall 4€a G s 5aal) Slgall (e dnl) il glaall e s 3 43S &l ol o gl jigi ddasadl) Ly 1 (3)
a0 sl g ) Al (.\\A;.u.u\ A el e

VESTIBULAR
SENSE

VISUAL

ROPRIOCEPTIVE BODY ORIENTATION
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+¢* Visual lllusions:
. :\.:1}45\3\ eLQjY\ 0:’

Visual illusions may occur when visual cues are reduced by clouds, night, and/or other obscurities to
vision. Visual illusions include:
pas¥l el Caaad LSV A oAl o gl G 3 pead) z3lail ¢ paia g JB Ledie aaat a8 3 yeaddl s 5Y)
-y A puad

(1) False horizon: The false horizon 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.
il o iy Ladic aa sl 138 Gaasy s (i VG o) 3L juday (gl (adidl) 4idy Lasie cuaay IS 38V aa 5 1 IS (3891 (1)
EPRER FIE P IVCEG § E N T P R S I\ ISP JUPET

(a) A sloping cloud deck may be difficult to perceive as anything but horizontal if it extends for any great

distance in the pilot’s peripheral vision and this will affect the aircraft attitude.

& siall 38V adl e W jlaasl ey cogus ol da o s el (e )5Sy 48 ) el e U 3 j0ne dae 3aaliie 2ie (1)
5Ll A s 3l e bl adins

(b) This condition is often insidious and goes undetected until the aviator recognizes it and transitions to

the instruments and corrects appropriately.
il 5yl s o aaiag g @iy UL &y o () B3 o (sn s A 4385 gy diaat L sale Allall 228 ()
Aodin § ) gumy 5 ) dynan

(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.
i 3l Jaly Clasall (MR (e Al sk 3 5 e 5 il 2 A ) Lkl Sy laie Lial Gaasy of Sy a8 61 138 ()
szl.méﬂi LA‘)LGQ\JSJA;.\A}\ eﬁaﬂaﬂ‘)\}.ﬂﬁ‘)}w};}u\ ea‘jé\ Lﬁd}:\ﬁgﬂ\}u&my‘@d&)ﬁﬁﬂh&

(2) Fascination or fixation: Occurs when aircrew members ignore orientation cues and focus their
attention on their object or goal.
el o Jaib agaliil ()5 38 s am sl zilai e ol ol skl ol 5 Jaga Latie a8 ) 13 Caaay 1 cadill) o) idai) (2)

(a) Fixation: Target fixation, commonly 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 fly the aircraft, resulting in the

aircraft striking the ground or the target. )

gl e oli¥) () julall 358 Jagy Ladie (Ciagl) e usalinall ay siilly ansy Lo Ll ) Cangll e coniil) Ganay 1 il ()

RS Gle S el Ll of diaaleal pme i e bl (niy Lavie o oy Jle Qe adlaal Ll aalisl S5 6 A
gl o) (VL il alakaal (53 Lae 3 il 5aL8 1 oLl iy s Congd) dbual

(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 fail to properly scan outside the

aircraft.
Sé Aoy dage o) Al 3 gatia 38 3 i) JA1s Adagy alge elaly () jakall 258 ALE DA Al o2a Caaad 38 1 Gl (@)
Aana s ) pay gl @M\M@.ﬁch\ pae A (g2 Laa o) yalall 5 8
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(3) Flicker vertigo is technically 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 sunlight at a rate of 4 to 20

cycles per second.
sl ey Alla yinty Allal o3 () saa Sl alai¥) uled i Gl o (S15 A 5 s b5 Cand i 05l Acaag (3)
sl Al ¢ g an a5l - gl e () )0 (e g 3B () all Aany ) uhall oL dae Ja g AS) e Alls Sl
Agdall (8390 20 ) 4 Ol Jaman ikl

(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 can be avoided by referencing the flight instruments and establishing of a true
horizon and attitude.
13 48 o gl Ll e aiad ()65l A, ol suaVL Ll aidy Lavie Alad) oda cunas 1 Luda 1 o gl (gl (4)
OJBLAML;&;\ 6&\4.\.4)‘2\4_1}4‘%\6&&\;4‘;}4\_’;@;\ )JQMM)Jo)Ju\ c.aau\ é\ J\.\Hh&d}\u}u?ﬁ}\
Aspnall 3l ez gy sl 3 aail ol k) 3 5ead 5 Clase e Aaie V) Gy 5k e Aniad (Sa ab 5l 1383 yilkl)

(5) Relative motion is the falsely perceived self-motion in relation to the motion of another object.
LAY Ala S Laaall 48 jal) ) Al 451300 A8 ally L BAN lal) a1 Asadl) 48 al) (5)
EXAMPLE: You are sitting in a car stopped at a stop light and unconsciously reduce your scan outside
the vehicle. 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 the rearward motion of your own vehicle.
Alarmed, you slam on the brakes. )
A8 233 o gas paadl) Ly W i Al 8 yslaa (s AT Sl a5a 5 ge pdalil] ie A8 g 5 o 3 Lidla ()5S0 Laxie ; JUa
i s Sl Al by o 585 o gun g RN Il Sl AS pa el e U i 8 gan g aLaY) (I AS jaiall 3 ) slaall 6l
(a) The relative motion illusion can also occur during 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
Jlall L I AS el (Agse 5 i (e ST 0l k) LS ol ekl OMA Liadl Gaoay o (S danil) A4S all aa 5 ()
Lead 2l 55 ) 5 il 4S ja el e J5hlA 3y geny judy 8 Calal) 35 yiall of Al 85 il Jaul ) o) e )
LoSladl slasily
(b) The relative motion illusion can also occur to helicopter pilots hovering over water or tall grass. The
rotor wash creates a continual waving motion, which makes it difficult to maintain a stationary hover
point. y
O olsel) gl Jysh Cafie 35 o) elall (358 Cagdsll Jiglay Laxie A g pall Jldal Ll cnay (o (S0 auail) 48 al) a5 ()
B8 A5 ) sy b yilall iy e Alailaall Lkl e coall o dang Las 8 el da paie 48 ja (318 Cagas 5 yilall A5 e
)

(6) Altered planes of reference: Inaccurate sense of altitude, attitude, or flight path position in relation

to an object very great in size (like a mountain) so that the object becomes the new plane of reference

rather than the correct plane of reference; the horizon.

3 e o Al 5 LI s B g ol 5l By VL B0 el Gla¥ a1 BN ol il shesa S (6)
(G (5 sise) ramall 5 LYY (5 sise (pa Yy 53O 3aal) (5 siasal) iy Cogas amead) 138 0l (Ji i) Tan oS paa
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(7) Structural illusions: Structural illusions are caused by heat waves, rain, snow, or other visual

obscurants. A straight line may appear curved when viewed through heat waves.

B aiad) baall gAY Ay peadl 3l 4 o) alal) | laall 5o all s ge (e g 1 ala Y1 ez A s gY) (7)
B all Sla ge A (e a2alie die Jinia g2y

(8) Height-depth perception illusion: Due to a lack of sufficient visual cues (as desert, snow, or water),

the aircrew member will experience the illusion that they are higher above the terrain than they actually

are.

(Ll Gsis ulall 35 ol mall 3 LK) A8SI 4y o) 2 3laill 84N oy ot 5l 138 iy 1 (Gandl g gL, @) ) a2 g (8)
o) agilSa (e et ey gl an L o bl 31 3L (g0 5 Laa

(9) Crater illusion: When landing at night, the position of the landing light may be too far under the

nose of the aircraft. This will cause the illusion of landing into a hole (crater).

Csan () g5 o gu ol 138 5 5yl Aadia (e Tam dixy () 5S5 38 Ja sagl) 6 gan ad g 8 QU L sl i ;B dal) aa g (9)
B8 saidagiell aa g

(10) The size-distance illusion: A false perception of distance from an object or the ground, created

when a pilot misinterprets an unfamiliar object's size (like tall trees or buildings) to be the same as an

object he is normally accustomed to viewing.

hla Dady ) o s Ledie iy (g3 ()Y e ) e paen o 20l QIS (a1 a1 ¢ RIAY a0l g aaal) ab 5 (10)
Mis 4 o s pas it adl e (Ahall cillad) ) ety Jis) Caglle e pus paal

(11) Autokinesis: The autokinetic illusion results when a static light appears to move when it is stared at
for several seconds.
(s paad S s ad) Hh ve e oy ail e il ¢ gl jelay Lavie i ala oY1 eda 1 AS Al ala i (11)

(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). )
Gy Lesale on ol 138 3 e (30 ARl 5 LS 5 Ty dgmio Ll o (Wl 85 LI 505 35 1 GuSaall glildl) (12)
Ol sl ) 1 8 damia 3 ) ey dilaa 5 il (ol oladl daadl aa jlisad (5 3l ga ey dilae 5 jilda ) yudall o) i Jaa3l Laxie
05858 dall (8 Cpadll @y g o bl jaal e gl ()5S Latie ) sall 8 dalaal) 3 il &) gual adge shaadl of sy
(¢hie % e
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¢ Vestibular System:
L s oaadl lgal) o

a. Even when deprived of vision, we can still sense our orientation 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
acceleration of 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.
o2 (e s e asii Gl AS jall s Apdladl ) Al Lieboad dnia 5 Gunil) LSy aild Ly 0 e 308 ads Laxie s
s olaall Sleadly amsy (o215 AN (V) (B 3 g sall @)l sill pame 3 g 5 e (0 5S5 Labua] mam g pand e 55l
e dall s LS s 5alaall Sleall Jasy sale and ¥ Ll e a8 1) (e de pudl 8 Janaill 5 43S g g Gl 1) a5 (5 5alaall Sleal)
e Ailadlly el 48 a COlanll A8 ja Ganii A il 58y g oaaall Sleal) ol Al ualll el | eadl Gl sa
ol

b. The Vestibular System: The vestibular apparatus consists of three parts: the semicircular canals,

vestibule, and the cochlea.
Axdgal) s sataal) A Al chaal gl o) el A6 e bl Sleadl osShr s ladl Sleadl o

(1) These end organs are small, measuring just 1.5 cm across. They reside well protected within some

of the densest bone in the body, the petrous portion of the temporal bone.

?L"‘J‘O“kf)i‘én s all }“}(‘*“‘?—“&6‘2‘96}5\ Jala eliac Y o34 2l g .Lasﬁ(u.u 1.5 MBWQ)SS;LALY\ XY (1)
(sEuall

(2) Within the vestibule lie the otolith 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 to pressure changes within the atmosphere and can be

affected by upper respiratory infections.
e slaall Qs Y 4 s Jard ) 53l (o eliaef 5 4 0l Caal <l il (e JS 051680 (paaa plaef 2a 5 3daall Jals (2)
il Tan ebs (565 sl lealdl (o Y1 Apdla 1) Al aveal) G g aaa 5 48 jally il ¢ Laal) ) Al
Llall il (5 ol 8 gl agn s (g 3all Sleal) dae A5 (g sl Ll
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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 tracking, reflex information, and

orientation in the absence of vision.

il we Jall 5o LS Al g ol a eliadl) 3 aneal) dgmim g a8 (5ol Sleal) Aida g 1 g julaall Jlgal) Al
Ayl cle b amal) dan g5 Bl Sai) e slaall g pead) qll 1 Vs ZE A Tas Ll (585 LT

(1) Visual tracking is 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 prevent a blurred image on the retina.
o ol Sam Sl b laSaial) T Seat] §Laal) I iy 5555 o 5alaall Sleall Aaka g aal a s pmad) il (1)
Ol Al A AGphe e g daal 58 gea o Jgeanll Gl AS ja vie 43835 ) geay pluaY) o

(a) The brain 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 image would pass across the retina, as the head is turned,
which would create a blurred image.
prall g Gal I ()5S Ladie Tax e (1580 daal 5 3y 50m e dyaall dsnals3)sa o Jpandl Gaiall I zlisg g le) ("
3 gy sl 038 Ly 8 sl ol an ) (Il ol e 5y seall ity g e bt S Al
Ol 0 ke 5 s 1 (50 gl ol Gull) AS e 5 () 280
(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.
Ol el eladly Gl 1 o 13 4l imy 138l 11 ) 58l Sl olas1 () el Qs S Elaall s (o 5alal) el ()
Sopall e S e Alaal Ll ol o a5 s (e
(c) This reflex mechanism is responsible also for a condition known as nystagmus.
oad) ) el Capad 3 Al e Ll Al g a0 585 030 (S AT ()

1. Nystagmus is the jerky undulating movements that appear when the eyes are unable to maintain
steady fixation. It consists of jerk movements induced by repeatedly moving stimuli across the visual
field.
Mu\.uéc&\kﬁ\;d\énajdb)musﬂ u}&umg_\mgﬁ\jﬁ)mummu\SFuﬂ\d)u}h UM‘J‘JAA‘
Lol Jlae (85 Sia s ) gay &S jalia cLadl saalia (g 423l cpall B3N S n (e (o 5SE ) o3 U}.AS

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 target. The fast phase is seen as a quick movement in
the opposite direction returning the eyes to a neutral position. If that repeated with other objects then

it will Iea‘d to reduce the acuity cau§ed by the inability qf the eyes to maintain steady fixation. )
Cpadl 3l ia) et Al Cpal) IS a aalad) A4S jaie 320w ol "dju_'um OV skl 2 8 die Guaay cpall ) ial 1 JUa
ﬁ@\a@‘){\@@yc\&ﬁhk@ﬂ\&ﬂ\ agd) aal) i Ladie iast Adad) Als pal) 48 a ils je 4 sl
5l aae el ah‘;ﬁum‘;\ggﬁu}umud}\eM\@wd\ Jaa 5 K513 bl Lead sa AN pall 2 a8 S
A1 gl e il e Alsilad) e

2. The involuntary, a rapid eye movement that occurs with Nystagmus will prevent the aviator focusing

inside or outside the cockpit for a short period of time and that may cause fatal results during flight.

skl Jals e 58 5 e o pulall 38 el Gogun (pal) junmu‘;m;ssﬂ\@;)mﬂb&uﬂvw\asﬁ 2
u\)ﬁ\db&b@umﬂﬂwﬁ\\mﬁ}w‘)ﬂwb b).\dL@A‘)LA}‘
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(2) Reflex information: The vestibular apparatus provides reflex information by providing the brain with
information on the body’s activities. This is accomplished through what is called vestibulospinal reflexes.
They operate to ensure stability of the body.
138 _amall Cilllady Aalaiall il slaally #ladll agad 315k (o AplSail Cilasbae jisy s odaall Sleall 1 dpalsad¥) e glaall (2)
ol iy )il Jlecal 4 sbiac V) o3a Jand | (S gl Juallgs daall Sleal) cluSaias cans Lo JMA (e oy ()
(3) Orientation without vision: The vestibular apparatus provides the brain the necessary orientation
information when there is an absence of vision as in walking in complete darkness.
s LS laill il llia (5 Laxie 4y g juall dgn il il slaa glaall g g laall leall 1 40 Gl (B awad) 4a 55 (3)
Lol allae (lSa 8 il & Jall

Dol gl clisga ~

c. Components of the vestibular system:

(1) Semicircular canals:
2 A il Ciuall) il gidl) (1)

The semicircular canals are arranged at right angles to each other enabling them to detect angular
acceleration in the yaw, pitch, and roll axis. The semicircular canals contain endolymph fluid which is
allowed to travel freely throughout the vestibular cavities. When angular acceleration is applied to the
body, the semicircular canals and endolymph fluid are also accelerated. However, the fluid within the
canals lags behind the moving canal walls. This endolymph fluid movement is detected by the hair cells
termed cilia inside the semicircular canals and information will send to the brain and interpreted as
rotation of the head.

o ny A (o130 i) 32085 i L) imnl gaimmy e A8 U5 3 S e S ja 0555 By il ol il

058 Laxie (s aall Sleall Gy slad RIS 8 jas o i (53l il il e 2 il Cauaill ol gl (g gind A3 ) glaal

i) 8 ey e Ll slaaty Co s Leday Laall) Jilaad) g 4 30l Caatll & gial) Oiéﬁg\g;mw\)w‘ﬂm
Jals 2 55 4 il LA J8 (e Jsati o sas 038 (ialll (i) A4S a g ol 5381 S ja g0 S Al (g ol gl Jals aall
Lol )90 A8 pa Ll e g glaall 1 Ll aty Gl gles ) 4 jils Caaill @) i)

(2) Otolith organs:
D OIS an sl (2)

Otolith organs translate gravitational and linear inertial forces into spatial orientation information,
specifically, information about tilt and linear motion of the head (Forward, aft, up, and down).
o3 awsall dmaza g &l ol 5 4 5l Aala il glaa ) Apdlad) g ddadl) 4S a6 8 ) yili Jeas )5l an cliac
eV (A sl )LL) ) Gl Al Al 5 Gl 1 30e AS e dalaiall e slaally damae (S8 (i Cile sladll
(Ja) I
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+* Vestibular lllusions:
L (058 Al gi) (o ulaall Slgall ala sf <

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:
<l il g5l Qe agle alay Ladie o) 0550 48 a () sl (i yaty Laie i Gl ol 5Y) o 1 Al gal) AS jal) ald gf ]
O3 G apal die 480 5 ) gy e sheall Jl )i e & 5l Caaill ol gil) 5,08 ane dagii b ala V) o285l dyia )
dediy Al gl s yul

(1) The leans: The most common form of spatial disorientation. Usually occurs when an aircrew
member lacks visual cues for orientation. It characterized by a false sensation of bank when the aircraft

is in level flight. It results after doing turns for several seconds.
Ol oadall 258 Jame 8 g pead) VAN 58 ane die sale Chany Bgan Jladll iyl el gl ST sa r oSl b (1)
G5 Ll a1 138 iy Ay gise 5y gemn b il (55 Laias Ol QSN GulaYL aa 1) 138 paiy 4pn sill 8 ddae Ludl
L) g Baxd

(2) Graveyard spiral: Usually occurs in a fixed-wing aircraft but can occur in rotary-wing aircraft. The
pilot unknowingly enters a coordinated steep descending spiral, which falsely stimulates the
semicircular canals. If 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 level flight, the pilot will experience a sensation
of turning in the opposite direction. This is because the fluid remains in motion. This makes the pilot
feel as though he was turning in the opposite direction. If the pilot is inexperienced, the pilot may

correct for the false impression by entering back into the original spiral direction.
Lodie Allall oda Gaiad Ao g yall cul il 8 Gaany of (S 4815 ~lial) il ol ildall _dsale Caaay 1 JEUAN Gl ll) a2 g (2)
aade s Lkl J20 130 BAS 5 ) peas il Caaill el gl 5éad il g Ak sl Ja g AS a Jiba ddde (s Lkl Jay
o g 3l (8 el e ailline Jady g B8 (5 gina B palay 4y QS Gl agal ()5S 48 A0IL (pia g e JBL G150
aa) s Cager bl 8 aial) ol palal) 1153 sall 5 2l 1) AS Al oLl e Al 50 A8 jay Jiud) U da sagll b paie
Ala 3 4y iy Caail) ¢ gl 83 g sall aall) Jiladl ol s il ()5S0 (30 138 | GuSlaall olaiY) 3 o) )50l el (ulusal
ey 28 4ld ) plall 8 G paia e bl SIS uSledd) olasE 8 ol p 0 Al b adly sy Lkl Qe 138 AS s
cobs ) ol iy gl )y sall Al 3 A 5 e 58 sally SlId f Lalal) sl
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(3) Coriolis illusion: This is the most dangerous vestibular illusion because of its overwhelming and
incapacitating effects. The Coriolis illusion may occur when a prolonged turn is initiated and the pilot
makes a head motion in a different geometric plane. This will lead to the movement of the endolymph
fluid inside all the three semi-circular canals which results in overwhelming sensation of movement in
the three planes and the pilot will experience a very strong tumbling sensation.
a0 A Al il g el Gl Can g el Sleall Al ol jlasl g ala Y1 e g il 138 1 Gl g8 ala gl (3)
G sinsa b JAL (5 s G al ) el s AT Lkl o g5 sk )50 Sl Ta Leaie Zaad o Sy sy S ala ) 4
e el 0 5 93 otz (o3 5 DA 3 > Chsil) ol gl Jas ialll Ll AS ja I (g3%0 s ol 2 0500
i ay s gem g mil g Q) ubooaly Ll a5 8 g s 8 ED il gianall B A ally

b. Somatogravic illusions: Illusions produced when the body is subjected to gravito-inertial (simulated

gravity produced by acceleration) forces whereby the pilot falsely perceives a nose high or nose low

attitude during changes in linear acceleration. They include:

S Rl 5257 5 ) Al i 5 8 s ) ol (m o Lo ola ) 38 55 2 Aol A5 ) i i

¥ Jaaaill 8 puil) DA g 3 ) dpnia gl Al dndli yo () 5S5 5] Aumdiiie ()55 3 i) e (b QAKY ulaY)
ey 3yl

(1) Oculoagravic illusion: The oculoagravic illusion results from a rapid downward motion of the aircraft.
The vertical stimulation of the otolith organ produces an upward shift of gaze in the eyes. The eyes then
sense a movement of the aircraft instrument panel in a downward motion. This results in a sensation
that the aircraft is in a nose-low attitude (diving). The pilot will then erroneously correct for the

perceived condition by pulling aft cyclic.
ol Sleall 383 ) (5355 Cagu AS jall 38 JauYT a5 AUl day )l 48 jal) e ol 138 iy 1 Guad) AS g8 a9 (1)
i @ i b plall Glase cila o) ol cpdl 8 Gl I3 (e iy AoV I Gal) AS a8 Jad (I g0 5 Laa (52 e ol
1 ey g Jlall Jad) 1) A 65 Lgharh o5 A e e Fpmamg 8 5 U (s ulaal Gy (20 120 i
s el sl s yilall 3ol oae v 4ty ulaY)

(2) The elevator illusion: Occurs during upward acceleration. The upward vertical stimulation 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 motion. Pilot response is to push forward on the cyclic to reduce

perceived nose up attitude.
& Jsad G s e sai (g3 gac slatly g 3alaall Jleall jaind oY) sas Jimaill J3A aa 511 138 Caray 1 gl ) b g (2)
A osSie bl sl oY) s & pai s plall @lane cila o) ol Guall 8 el @l e iy JAGY) I gl AS e
e g Al 5 il dasie ol QSN Lulal) Jutsd e N 5 iall 308 ac

(3) Oculogravic illusion: When an aircraft accelerates forward, as in a takeoff, a gravito-inertial force is
applied to the head in a rearward motion. The otolith organ is shifted to the rear. The otolith organ
sends erroneous signals to the brain that the head is tilting backwards. This signal results in the pilot
sensing a nose high attitude. The normal reaction is to push forward on the cyclic and dive the aircraft to

overcome the sensation of an excessive climb.
A i el e S anilali s 8 i e ) die Jadl g LS L) 15 il Jaeti Laxie 1 Adlad) Jiat aa g (3)
ob 4als glaall 1) Al il slaa Jus )l (1 (a3 (o3 130 aladl oty 5 3daall Sleadl s ) 5055 48 jal) o2a calal)
058 Agmalal) Jrll 83 AoV sa Alile 5 yildall dadie (s Gubea ) ) Lkl (g i e glaall 038 el 6l () Jila Gl Y
eV s Blus Al s ) ol IS Guleal) sl ALY 1 B3l aae ady
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¢ Proprioceptive system:
. :L)—ua.“ Glalial) ew o

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, tendons, and joints, and skin.
These nerve endings provide orientation cues to the brain while on the ground as well as in flight. The
nerve endings respond to pressure created by gravity or inertial forces. For example, when we sit,
pressure on the buttocks sends signals to the brain, providing orientation information. In the absence of
visual cues, a pilot will be unable to maintain a level attitude because the proprioceptive system detects
gravito-inertial forces that are often inaccurate. Information 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 pants flying.

obea¥) and Lyl adde Bl g anall & ()5l il) 2N A0V pdiay 5 o salaal) Sleadl e aaing ¥ Gl colalividll alks
Jualiall | ¥ cOlanll 882 s s ()5S 5 Lpuad) Cilaliveall Basaie €liles (g plaill 1aa callly | (dadl ) sy anal) dpnia s
Ol DA s gl VY e S Laie ) A s e glaall ) Cilaglae g8 Al Gpnaal) el 23a alall
tie pual) Ty gy il 5o el e Qe s AW (o5l 5l Apdlall e il Lggle ol (5311 Taaall o il o3
ilalivuall 483 ade e bl 4 sinsall A gl e dsilad) e M8 e S Jhall Gl jead) e s e slal
e el e slaall Aiila 5y g juially (5 oS3 Y Apa) labiveall (e Al o sbeall LAl (5 58 <yl Gaenill 8 sl
Y o) g dall o GlIA g Alliaa g A3hlA 5 oS5 a8 Al Cilabival) Cula glaa 8 connd! AL g laall Sleall 5 (g padl Sleal)
ol e saa b (LI (5 5 mmeal Ans s el Y1) el el e aaiay
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¢ Types of Spatial Disorientation:
D adl) Gl ) £ gl ot

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 pilot is unaware of a problem and fails to correct the disorienting situation.

This type of disorientation usually results in aircraft mishaps.
aag Y Lkl o DAT G (Sl Gl el A paii d¥s 5l cladle b e Y Lkl (CigdSa padl) J) g s
G o) eols e 058 bkl oY Sladl Gl bl o)l Ge g i jhal o e il 1 Gulual) b daal 5 Al gl saie
& o lesale Sl ol jlasl) e g il 1 Lgigaa vie Shadll Gl ) Alls sl 3 Qi o) AlSe 35l
_'&)ﬂu\ ‘;&_IJ\P d};a;

b. Type Il (recognized): Pilot perceives a problem (resulting from spatial disorientation) but may not

recognize it as spatial disorientation.
O Al Loy AlCial) @l Goay W S8 4l 5 (b ol placal (e da0l) Al 3 sa 50 pany k) (i gdSall) AU £l
szt ol Al

c. Type lll (incapacitating): Pilot experiences an overwhelming sensation of movement, such that he

cannot properly orient himself by using the aircraft instruments.
ki i e 45,8 axe 1 (ga g Law A8yl slatie dda ik Cumilal g Sl il 1 (Jaad) e s 3) GOEN £ o3l o~
Bl 3 eal e slaie ) e Sin dania 3 s

’ . . . L] L
** Dynamics of Spatial Disorientation:
s Padl) Qi Y AaSialisg o
a. Visual dominance: A learned phenomena whereby one uses focal visual cues while excluding other
sensory cues.
Ay (pe Al ) LN Ay oLl e Jadh 2y 5S el Ly 1) ol HLET (ad il aadiiey Laxie A8 5lla s alla 8 1 Ay el 3 lasudd)
ol )

b. Vestibular suppression: Active process of visually overriding undesirable vestibular sensations.
oo odaall leall (e dadldll L ase ye ) Apuall @il sleall e 5 khud) ) slaal lee & 1 g alaal Jlgad) sl o
Alad s ) ey 5 pad) Jleall o glaa o slaic) 35k

c. Vestibular opportunism: The propensity of the vestibular system to fill an orientation void swiftly.
508 e ey 1 Y1 Gl shae 5§ Ll (o5l Sleadlde i a1 ol Shgadl Ay lgni s

+* Measures Used to Help Prevent Spatial Disorientation:
adll Qi ¥ cra B gl b aslud Al Cilg) aY) o

NOTE: Spatial disorientation can’t be totally prevented, however, the possibility of spatial disorientation

occurring can be reduced by using the following measures.
Yl & gan Ailaia Gl (K adls @lld e 335 gy i saad) (e Lgaie oSy ¥ Sliadll (i) il c¥la ; Aiad
DA Slel el alasidd 55k e Sladl) il jlaaY)
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1. Aviation training.
Okl eyl 1
2. Instrumentation, trust your instruments.
ol 3 eal s Colana 481 5 alael) 2
3. Maintain situational awareness.
ANy el Al e dkiladl 3
4. Never fly without visual reference points.
B Lgalasind (S 40 e ol 3 g g (g5 Ol yball a2e 4
5. Avoid self-imposed stressors.
LY Sl s Adil) Cilagaall s 5

¢ Corrective Actions to Treat Spatial Disorientation:
D rbadll Qi aday) dallaal 4 PUI daaail) cilg) aY) o

1. Transfer control of the aircraft between the two pilots (seldom will both pilots experience

disorientation at the same time). )
(sl s 8 G lidall SIS (A Sladll Gl ylaal) Al gas Tas Halall Ge) o sbkall G 3 ikl 3alE a5 1

2. Delay intuitive reactions.
Jaainll) aae g dpuall Jaill 30 & el 2

3. Refer to the instruments immediately upon losing the horizon as reference.
() 3 e JIVAN a8 axy 8 pilia ) gaay 3 il Cilaxa N g s )3

4. Develop and maintain instrument crosschecks.
S ) sean L 40 5ladl) 5 5 ilall Calana 36 ) 8 e dbadladll g dlacl) 4

5. Trust your instruments!
ol yila 883 sa gall Glaadlly 48 5

ety Sl Ml el el Sl Ml St Bl el el Sl Sl Sl M

Review Questions: sdaa) al) Alic)

1. What are the main terms used in Spatial Disorientation?
¢ il Gl ) i) clallhadl ol 1

2. What are the two types of vision used in orientation?
¢ apa sl @ 0 anaiad A Lyl e 5 laa e 2
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3. What are the types of visual illusions?
34y padl da Vil gil a3

4. What are the components of the vestibular system?

? s aaall Sleal) i b L 4

5. What are the corrective actions to treat spatial disorientation?
¢ Sladl () clla dalledd de U0 il @lel 2l 4 L5

115

——
| —



116




Night Vision and Depth Perception
(dand) &) jai g AL L )

Air crewmembers rely more on sight than all other senses to orient themselves during flight. The
ability to identify the 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.

Dbl e oyl e sl |l ) 48 e analaie] e ST ol jalall e U aguiil 4 il peadl e o judall ol il aaiey
el (o g Al ol il A 5 Ainall alua¥) Jia ) pudall lise Jon 5l 48 83 5 all alua) 5 (48 50 5 42 53) Boukall
) g 5] Jsan (52 s Aadlsy Ol palall o i Claga JLaST 5 ¢lal e 3 0S5 ) gacay

+* Components of The Human Eye and Their Functions:
gl g g & ) Cpmd) il gSa o

Cross section of
human eye

Retina

Comea
N

Aqueous
Humor \ Optic

s % Nerve

1. The cornea is the transparent protective tissue located over the front of the eye. It is almost circular

in shape and projects forward. The degree of curvature varies with each individual.
O A2 s L) 5 s L (o5 A i S8 (oS5 ol Aaia b 3 sl 111 LA gl o A
AT G s e 2l

2. The iris is 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.
A 05l) ana B oSaTs il Al CiSlaall 4 35 555 5500 oy 3 (R 53) (o sbell (o oL o A R 2
ol ) Al ¢ gaall S

3. The pupil 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, during dark conditions the pupil dilates.
il A Gl Jals e sl J iy 55l mans (2503 (6 38 pall ¢ 5all) Lo il S ja 53 g sal) Al g gyl 3
Aana sy 5l Javy Aciall 5 DN i gl DA dana jiians Galil a5l Gl aad e a3 ga s ae el
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4. The lens is a transparent, biconvex membrane located behind the pupil. The lens directs light rays

entering the pupil upon the retina.
s olaily sl e ARIA ¢ gl Aol Cliaall da g5 5l CalA 5 g ge Gl OIS e ane Calid pLiE 4 i) 4
Ol

5. The retina is a thin multi-layered membrane which covers most of the posterior compartment of the

eye. The retina contains the rod and cone cells of the eye. These cells permit us to see. The retina also

contains a coloring tint called rhodopsin which aids in the effectiveness of the rods during low light

conditions.

ok gl LAY 5 Al LAY e S0l (5 st el LA ¢ o) el oy il aanie 385 sLi b Al 5

gl e Aals A e L 48030 (a1 S (e 550 g A gendd) (o8 Aaadiall LIAT o2 el b
. DR ¢ gl @Y IS il LAY dlad e sels il

(a) Cone cells allow us to identify colors. They are utilized primarily during daylight hours or in
other time periods when a bright light source is present.
& s bl el OMA a5 ) samy LA 238 aadiad o) V) e (el W e Agdag il LD ()
kbl ¢ gall jaae el aa g Al gAY ClE Y
(1) Seven million contained in the fovea and parafoveal regions of the retina.
Ol RS Ll pa Los 5l Ailaia 553 5m pe s s G aile 7 1 sm pa LDIAN 038 sae (1)
(2) Sharp visual acuity and color sense due to 1:1 ratio of cone cells to neuron cells.
1 daee Ada s pae Ada S Al dncae AR 3 ga g Cans VL ey Ale jeay 3aa LDIAY o3a dlliad (2)

(b) Rod cells allow 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.
O dulud 5 ) gy Apnzall) LAY axaid (el g Al DU alad) JSEN) e o peilly U e Auudall) LDAY) () ‘
sira o) Jali e gaim Led da gy Al SV B GY)
(1) The peripheral area of the retina is much more sensitive to light than the fovea (cone cells
only) and parafovea regions (cone and rod cells). There are one hundred and twenty million rod cells
located within the peripheral regions of the retina.
lliall 5 (1 A 5 jae LA L an g5 1) 5 il Aiaia (a5 gl Lnant 560 )85 (pall 3 Aunpnal) il (1)
Bhliadl (853 5m g0 Lyl 405 (550e 120 Al aa gy (Aaualll 5 Ak g Al LAY G IS Ll 2a 5 ) 35800 5 ) slaal)
Al (e Al
(2) Decreased visual acuity, color sense, and increased light sensitivity of the peripheral regions
of the retina are directly related to the ratio of rod cells to neuron cells (10:1 up to 10,000:1).
e 5 3530 a0l IV unal) | el Ban gy JS (8 ol llin (45 Aol Al Ghl i (2)
.(10000:1 2~ 1 10:7) daliveall dpaal) LA ) dpnadll LA Jaze daudy Jadi je ds (280 138 5 ¢ guiall Gansad

The Retina

Nerve I Nuclei
Fibres | g P ——
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Light f —
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(c) Retinal blind spot.
Al A sl ddadll) ()

(1) The day blind spot results from the existence and location of the optic disk within the retina.
The optic disk is formed from where the optic nerve 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 fovea. Viewing 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.
ml) Al b (5 il (A A0 8 nd g g (5l G A s s (00 i gl (B plpend) AL (1)
At (danadll 5 4k o saall LDIAY) ¢ guall A LA gl e (5 pad) (o 8l (g sing ¥ Gaad) S0 41 530 2ie (5
S radl a8l adsa Ko Gl (g panll Jaall B33 0 7.5 (43 )3 5.5 (e siaal) L)l Athaie Jaad jledll A cliaall
Jael i Chgas e S il 3 cLaanl) AN 3 gm g e (5 5o s (sl SIS ozl il 5 ) (e 2n 2 15 Slsn
A Gl (G elanl) Adaiil) dakaial (g puadl

(2) Retinal night blind spot occurs 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. The non-effectiveness or inactivity of the
cone cells causes or creates the night blind spot located within the center of the visual field
encompassing an area of 5 to 10 degrees in width.

5y slaall Bhliall & Lasae (i of 5 il 8 L) UOAN Al Alaast) dai o Julll & plaaad) Adadi) (2)
Al e A ¢ puml gy ot illad (55 (5 Ak el UDIAIL ALIS 4 5y gy Al ()55 3hliall o3 5 il
Dl (e a3 10 G a2 5 e biaal) dabiall (g jeadl Jlaall S e (o383 s gl sluaal) Akl Caansy ka5 jaal) LA
5 rad

+»* Type of Vision:
ATRIFIRT R

s Aol gl) L

a. Photopic vision:

(1) During daylight or bright light time periods.
bl o led aa g I ) il ) el i DA (S5 (1)

(2) Use of central vision or foveal vision (cones mostly) where vision and acuity is optimized.
e san g S (R g Al LA plasiuly ) 2385l Lyl p235i (2)

(3) The best viewing time period for color sense and image sharpness (visual acuity up to 6/6).

(6/60585 yad) 33a) 3 ) geall Bas g O V) (8 Gunail] Hlaill ¢ 5 Gl (3)

b. Mesopic vision:
s Addaal) 4l Lyl

(1) During dawn and dusk lighting conditions and full moonlight time periods.

oAl JWS) Uy (auall ) Guall s Jadll i sl JSIA 055 (1)
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(2) Parafoveal region, a mixture of cones and rods becomes the primary source of vision.
A WAL oda (585 5 Apadll 5 ka5 Al LIAT (e Jagla llia 0 0S5 a3 580 5 ) slaall (3haliall aadius (2)
Ll e g sl 13 (e A g sl

(3) Visual acuity and color perception is limited due to the decrease of cones, and limited
quantity of rods. Mesopic viewing period is considered the most dangerous period for viewing and
depth perception.

Ll 55 Ancadl) LAY (e 20aa 23c g Auda g jaall UMAL dae A8 (s 33 gana (5 oS5 o)) g1 @l ol 5 pead) 5aa (3)
el @) oY g Ll el i) Hhadl et Aadaal) 4ud

c. Scotopic vision:
s dddaal) Wy 2
(1) Night vision (partial moon and star light lighting conditions).
e 6 gams oall jedll o g CVIA) Jull) 3 A 55 (1)

(2) Use of peripheral vision (mostly rods).

(sl LS Llef) o) laill aaais (2)

(3) Acuity degraded. Silhouette recognition degraded and loss of color perception.

O Sl e jall ol e J8 JSEY) e Ga ) e 30l jead) sas Ji5 (3)

(4) Performance of off-center viewing and ten-degree circular overlap scanning techniques is
necessary to compensate for the night blind spot.
sl J05 e 210 Al (535S e sl il Z sk A e (5sal all sl (55 el 0 055 (4)
W 3 olaal) AL (e (o sail

** Factors That Affect Dark Adaptation:
D AN e Cipsil) e 5 Al Jal gad)

a. Photosensitivity of the eye is one contributing factor that affects dark adaptation.

AN e Sl Glo sl e g Al Jal sadl as g cpall i gudal) ]

(1) Cone cells contain a chemical called iodopsin.
O sl e AileS 3ol e (5 sind Agda g il LAY (1)

(2) Rod cells are activated by a chemical known as rhodopsin. Rhodopsin increases the rods
effectiveness during dark viewing periods. On an average it takes 30 to 45 minutes to achieve full
effectiveness for rods to be dark adapted for night vision.

Ll LAY Jae Allad e 23 G 5350 Bale Copman g2 90 oanii AlaasS ke Aol g0 i gl LMA) (2)
OUal) A3 €a i K1 Appecadl) LA ALK lladl) Gl 438 45 ) 30 callaty 4li ple JanaS 2SN 8 Ly )l <ol i s
Al 5 3

b. The bleaching affect of the photoreceptor cells is another factor that affects dark adaptation.
A ae oSl e i ) el sal) e AT dale g A gidal) (ueadl) LIA o pualdl) il G
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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.
3l dadalid) (el dadl ) dlen ()50 Gaadl (ia s die iaay dgpadl) 5 Ada s Al LAY e jeail) 3l (1)

(2) Cumulative unprotected exposure to bright light or solar glare may increase the dark
adaptation time up to 3 to 5 hours, causing negative effects upon the night vision acuity.
3 as I DUl ae CanSill g 0l ) (M o 38 Ales 92 Guadll Al 5l bl ¢ suall () el (el (2)
bl eadl sas e Al il 53l Gy e Glelu 5 )

c. Poor nutrition and dietary habits are other contributing factor affecting dark adaptation.
A e Sl e i g AT el se o8 B pid) cilalall g Apdaal) ~

(1) Vitamin A deficiency hinders production of rhodopsin, which is required for the effectiveness
of the rods during dark viewing periods or conditions.
Ll cl g ciWla IS Apcadl) LAY Alladl daga ) 5S3 ) G 53 511 B3l 2l (e Jl&y T il i (1)
Adlaall

(2) Consuming a well balanced diet that includes such foods as milk, cheese, carrots, green leafy
vegetables, and organ meats (liver, heart etc.), will provide sufficient amounts of Vitamin A that is
required for the production of rhodopsin.

S gy Cigas agalll g g pumall | 5all | cuall calall Jie 436 ol e e s sing M) o3l siall 1320 U5l (2)
s 50 55l Bale 2L 8 agal) | el (pe 481S

+¢ Limitations of Night Vision:
¢ ALl Lyl ciladaa o

a. Depth perception:

T Gaad) &)

(1) Perception may be that you believe or assume that you are higher in altitude than you
actually are (false interpretation or judgment of actual altitude related to poor depth perception).
hla Ol ) 48 3 g pall GRS o LY e el gLl 8 el a8 ) ) Gulea) Al (5555 38 Gaall &l o (1)
(B 2ass e 30l 8 Conay dasi ja Ria) ¢ Lis )2

(2) Use proper crew coordination to assist in determining your actual altitude.
Lial) Sleld ) pasd i saclull 3 il A8l ol i G pasall Gawiil) alasiul sy (2)

(3) Use your search light or landing light. Utilizing these methods will greatly assist you in
obtaining clarity in relation to your aircraft’s position and altitude in regard to the ground or objects
below it.

Ly, e Jpanll o 55085 ) seay Sacliy Cosa 3kl 03 (g 3ol 5l L Ja sl 4 gual aladind (3)
Leini 33 5a gall plua¥) o) a1 () Al Ll i 5 ol ilda a8 gal daial
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b. Visual acuity:

D) B o

(1)Visual acuity during the photopic period is at best (6/6). While viewing during scotopic
periods, visual acuity degrades.
Al Lyl ol g QYA il 41 (6/6) Lella el (358 Aaal g Lyl 5 58 QDA peadl 5aa (1)
(2) Loss or degraded image sharpness and clarity.
Leian 555 peall 2 uimy A 5 sl ) (i (2)

c. Night blind spot:
L plaad) Adadil) >

(1) The night blind spot increases in size with distance.
.la_\.“ BJQ)' & w\ ci,)n:d\ sl S ).\S.g (1)

(2) Proper scanning techniques must be employed to avoid hazards.
aalgall J pean Caindl duliall (5 sadl sl 3ok aladind g (2)

d. Dark adaptation period:
T aDAY e iyl 3,8 a

(1) The use 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.
Jara e Jalil) b selin Ca g elibual ¢ s i3 ddhia 8 olal) vie o) jaad) Cilaal) @i il jUail) alasiad (1)
Axmia s ) sa SJUl ae Capsill o 531 8 )

(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 the rod cells.
Normally it takes 3 to 5 minutes to regain full dark adaptation from an unprotected exposure to bright
light.

sl s, L )kl g kel) Gkl e IS IS Gealdl) Aadl ) alalid) o el M dles (50 i adl) (2)
5y DMl ae CanSill e Al LA 5085 LW jeadl Bas e duSe B ) geans it o o)) uhall 8l da) i
e pem ) Aulen 338 m paal) Sy 23Ul e JulS a5 (e Jipemall (383 5 1 3 (pe ol 4 il

e. Loss of or degraded color vision:
D Ol aas o 5 jaRl Lkl g) oy)agd o

(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.
Copadll o) 3aliia Sy ¥ 38 Agda s el LA Gia ()88 sy Of 1Y) aaa3 e 5508l gl o) olaid o555 (1)
el M8 sl ga LS ey Gl e

(2) Color perception will be limited to shades of gray, black, and white.
bl gl elo gl Aaabe 1 DU Ay5 ) e jeaily Co g () VL Gunsatl) (2)

(3) Rod cells are used primarily at night to identify the outline of obstacles (silhouette
recognition) which will assist in determining their shapes and sizes.
s e aeliy Coga (6301 5 aleaa S G A JISEY) e o el QI 8 Gl 5 ) gucay padiiosd dpalll LA (3)
.ew.éj\ s s
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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. Aircrew 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.
Ol alai) s Gl Gy A 8 5 el Caslall 8 (555N (sl il g Balpes o Ala) 030 a1 AN AN
gl Al Gl puhall 0l (55 501 a6 guall aladind wie Jlll 3 L) 8 4 geaa (e O silay Cogas Jay Sl jeal agaal
et dol sl 028 (8 pead) 8 A0S agaal (Al Galai) el sl el o) 5 LalS Ji 3 ) geall s ol | 05 Cagus a5y
Al plia g dandal s e A5, ) g5

g. Visual Cues (binocular and monocular) are harder to distinguish when viewing under decreased
ambient light conditions. This viewing condition causes aircrew members to 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.
Ol shall 2 il o Adladl oda (il ¢ guall Vs 8 Ll el vie Sl dpa 0S5 (Bl g AU Wyl zilad
o Lo liia &5 ) e LuiD judi e s Cigan p Glld 8 v pual) i) skl 5 il 5kl Cilial ge o) abua) e (goaall
Okl DA 3 sa gall ¢ gucall Al

(1) Binocular cues depend on the slightly 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 that these cues are
of little value especially viewing under dark conditions.

Oriaad) MS (e SN bl asallons o e S 335 8 ) CaBAY) e aaias U Ll il (1)
(o Sl e IS A5l Ll 5 G Gl st il (S (s el G S s ) sa g dlla G LB A 53 05
AN G Al 1S 1A ALala Tan L6 A i 0 oS5 LAl el oda 550 ale (<3 () bl

(2) Monocular cues are 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 altitude and position.

O S Al ilall | juudil) CBEAY Lia jee 5S35 Aaddl Cojlall e 53 sl (55 Aalall L ) z 3l (2)
e G Aailly G S0 i) wgall s bl e A o Gyl el Al g Aldiaall jUaal) e Caedll b ae
Dok Lo AalaY) i) Jadii Lgelis )i 5 5 i)

a) Geometric perspective can be remembered by using the acronym LAV.

VLAV eaitall aladiuls o SN (S5 uanigl) ) glilal) (i

(1) Linear perspective.
Al sall el (1)
(2) Apparent foreshortening.
Aaal il sl (2)
(3) Vertical position in the field.
Ol b (52 senll i I (3)

b) Retinal image size can be remembered by using the acronym KITO.
SKITO" painall alasiinly o S35 Sy 5 Al A5 ) gl ana (0

(1) Known size of objects.

Al Sl Gy el paall (1)
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(2) Increasing or decreasing size of objects.
plea¥) aas gl 5l 3345 (2)
(3) Terrestrial association.
=¥ LY (3)
(4) Overlapping contours.
ALl gl (4)

c) Aerial perspective is when distant information can be gained by the clarity of an object or by the

shadow that is cast by an object.
b..ﬂ};\é.ﬂ‘ JH\ d:\‘)k(); }\ emy‘kﬂﬁc\}m\j&_\.\.\&\gw‘ (:Lm;‘}“ e k_IlA}XM‘;S‘— d}ma.“ Qe E%) ‘é'“w’ej‘ Jjw‘ (C
P

d) Motion parallax (one of the most important cues to depth perception) is the apparent, relative

motion of stationary objects as viewed by a moving observer. Near objects appear to move past or

opposite the landscape. Far objects seem to move in the direction of motion or remain fixed.

Lesaaliie ie Sl alua Ll 4y ALl 3 ) sa (Gandl &) ol 84 jadl z3lall aal o aal s s2) A jal) lale CBEAT (o

G yat LilS y g sapmll slualW) Ll | lail) Jlaal (uSlas oladly ol santine o jai LS gas Ay il alua¥) ¢l jate (add U8 o
sl gS baee saalie g dish (3 sk (3 5 ladly A8 all o elld o JUe LS 8 A5l il 5) A8 el olail 8

** Methods to Protect Night Vision:

DAl Ayl dlea (3 ok

Over all protective methods used to protect night unaided vision from flight hazards and limitations
include:

s el o) padall Slaaaa g Hhlaa (e ALl A5l dleal aadid Al Aalad) (3 k)

(1) Lowering of clear visor.
L) Alaad 85 Al A8aill 481 5 alasil (1)
(2) Adjust cockpit lighting to lowest readable level.
(OSag Lo i B L 5 ) gucia B Belial) ke anlaii (2)
(3) Lower the intensity of the aircraft’s interior and exterior lighting if mission permits.
el e dagall S 13 Adlal) g dpalal) 3 il o) gual Bas (il (3)
(4) Close or cover one eye briefly when unexpectedly exposed to a bright light when flying night
unaided.
8 ol bl die el o guin ) Al 5y gy (i yail) i A5e by gaay Gl (g B2al 5 e ) Blel (4)
(5) Use supplemental oxygen if available when flying above 4,000 feet.
238 4000 (3 el gl )b o phall aie 158550 OIS 13 S V) 3l aasiud (5)
(6) Utilize search light or landing light.

Bl 8 o gagll &y gual ) Candl & suial (e 30UV B8 (6)
(7) Use of B-LPS (laser specific protective visors and goggles).
L i dla ol e dlaally dalal) jeadl Cildl 5 aadind (7)
(8) Gain distance from laser source and get out of the laser path. )
o JLM@MSA‘}!_;J).\H\ ¢ sa yliaa (pa ) S el (8)
(9) Avoidance of brightly lit areas.
Bl selall iy hlidl (i (9)
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(10) Nutrition: consume a balanced diet.

L)) sl ¢33l J gl sl 435300 (10)
(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.
Cilial) Asaaa ) pem Joad S oS 5V (g 585 lLaS ) zliad cpal) elall (e 488 lLaS ,dl 1 Gliall Cind (11)
o ) (8 iy O ASay Gilial) ) (8 onnS Y il g e JIE Lea Ay gaal) 5501 8 3 gudl ApeS 8 (sl Cannay
sl

+» Effects of the Self-Imposed Stresses:

. e S - - - TS - AP *
D ddil (adll) Loy cudy Al Gl gradall &) 00 o
a. Drugs: lliness, degradation in motor skills, awareness level, and reaction time are all possible side
effects related to drugs.
dalatie Aldine dpla ) 50 & S lgmpen Cilaal) g Jeliill @l oY) (5 shns Aliaall <l Jleal) 8 luai | (m el 1 Ay gal)
EYPOE

b. Exhaustion: Poor physical condition and exercise, lack of rest, and irregular sleeping patterns or

habits are all contributing factors leading to exhaustion. Common side effects related to exhaustion are

altered concentration, awareness, attentiveness, and increased drowsiness.

s dadlise Jal 5o (0 55 Lgmaan @ gill il 38 g <l of Alaii] ane g dal AR oy paill ane g Baua el Al sl ; AW o
Lobadl) g maly 5o Lat) YT Al 3K ) e IS i o @l Adleiall dadlal) dpslal) Y1 Sl

c. Alcohol: Effects related to the consumption of alcohol include poor or altered abilities upon
judgment, decision-making, perception, reaction time, and coordination. The consumption of one ounce
of alcohol places an individual at 2,000 feet physiologically. Crewmembers should not perform flight
duties within 12 hours of consuming an alcoholic beverage and then until there are no residual effects
remaining.
oAl At e 5l aSally ddlaiall Apadl) ol jadll A S sl Cheia el J el J sl dileial) <l L3 1 Jgash)
82000 o8 alud gl )i 84S Gadsl) Jesy JsaS e aal s gaisl Jal5 Gaiill 5 laal) we delill | ulual)
) e Jasll el Hils e of (I JsaSll Gl e dels 12034 Gl phall il 5 6ol (e agaie cang ol el o) il

d. Tobacco smoking: causes hypemic hypoxia, which is the greatest threat to night vision.
AL s e gl Al s )5 LS ula clapdell s Ggan sl Cung; GRS

e. Hypoglycemia and nutritional deficiency: Effects of hypoglycemia and nutritional deficiency results in
hunger pains, distractions, breakdown in habit patterns, and shortened attention span. Contributing
factors leading to low blood sugar (hypoglycemia) and nutritional deficiency are skipping, missing, or
postponing meals. Poor dieting can lead to Vitamin A deficiency, which hinders production of rhodopsin.
Oty lalall alaiif axe oLEY) aae & sall VT 3 VA o2 o 1 B bl L3 g adl) B Sl (s gl pRlBAS)
sl 3l danl) Wi g b abadall cilia s Il ade o8 Allal) o3 igan ) ga5 ) daalusall Jal sall | 38 1 e 50l
e 955l Bale U1 (ge I Lae | cppaiilal) 848 ) ga 55 38 3o
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¢ Scanning Techniques:
. Qg‘g.ﬂ\ GHAAM Q\,}ﬁﬁ o

(1) Stop-turn-stop-turn motion scanning technique: For each stop, an area approximately 30 degrees

wide should be scanned. 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.

Ganali A5l )5 L pmall (BAn 030 s e cany i S B n il il g AS jadly pesal) 485k (1)

cosall die Lgle Co il Canl ) Jualiill A jo o aind 550 JS 6 (i gil) 33, jie 500 22 e Ly jEi i 250 (i e Al
(583 G 280 Gl Hlaiy Y o s ddle 3 e (K1

——————————

(2) Ten degree circular overlap viewing: It should be utilized when moving from one viewing point to
the next. It should overlap the previous field of view by ten degrees.
Jalaill iy o camg g AT (G Ak e plaally JEBY) vie 48y plal) 038 andind o a1 cila 3 ey o Al JAlal A8y bk (2)
a0 B e Hlaey Gl 43550 Jlae aa
T Fao ] 1

(3) Off-center viewing: It can be used to compensate for the night blind spot. You view an object by
focusing ten degrees above, below, or to either side of the object you’re viewing in order to maintain

visual reference of the object. This is the technique of scanning used in the dark or night conditions.
Gosb e puenll 5200k GUay AL 6lyanl) ALl o (my ol iy lal) 038 plaind (S 1 Ag3S e il Ayl Ay (3)
23 4 Y1 (e (ST LS Ul B g B 08U (3l il e s 6 e ) | il |38 a2 10 520 38
i) 5) DU s 8 dagaaall (s sad) el 48y 5l 4 43y )

=4=4=4=4=4=4=4=4 =4 =4 =4 =4 =4=4=
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Review Questions: -daa ) yall dli)

1. What are the types and functions of photosensitive cells in retina?
Sl 30 g sall Ay pead) DAY (il g5 o 5l A L0

2. What are the three types of vision?
$ Lyl BN g1 5V a2

3. What type of vision is utilized during viewing periods of dawn, dusk, and full moonlight?
¢ el JLaiS) My (s all) Gasll s ) ol JDA 228y Ly W (e g 53 sl .3

4. What vitamin produces the chemical rhodopsin in order stimulate the rod cells?
¢ Dol LAY Adled juiad e A gheall Gae 53 5 3l Bale 2L e Jgsaal) Cpaildl) 8 Lo 4

5. What are the self-imposed stressors that affect the vision?

¢ gl o g Al 4l paddl) L cudy Al b sal) o L5

6. What are the three scanning techniques?

¢ sl oall N G L s L6

7. What scanning technique is utilized during dark or night viewing conditions?
€ Jalll ol aSURN) 8 Ay ) Vs 8 Lealadind sy ) dssiall g sall ) 43550 4 L7
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Safety and In-Flight Duties
Ouadal) A cilaa ol g dadlead) cilg ) ol

** Flight Line Safety:
: Ol BA B Aadlad) g jal o

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:
Ll ae g8y cled o) sl peall Glall ) palai¥l dlal cuiatl s ) plall a8 Ladld) el yal (e Caagll
Oloalall bk 8 as) gl e (Bl o camy AU Aalal)

(1) Hearing protection - personnel shall wear hearing protection when working on aircraft with
engines in operation.

LS jae Juaidl oLl il e Jaall tie gand) 15 ol aladY) qaen e iy — ganadl &85 (1)

Earmuffs

PVC Earplugs Foam Earplugs

(2) Safety around aircraft —you should stand clear of rotating components, rotor blades, propellers,

and exhaust at all times during operation of these components.

Sl aabadl s Gt I AL 5 A 1 = )yl AS el ol e (e Taay il o clile Cangy — B yilal) Jga dadld) (2)
i) Alla 8 o) a1 oda L (S5 Ll clB Y1 maen b (<aall (e ¢ A

(3) Parking and mooring of aircraft -
g (g 5 il a9 L (3)
(a) Install all gear/wheel locking devices on parked aircraft.
A8 ) 3yl 8 el 5 el i3 jea) gaen S i (1)
(b) Use chocks on fore and aft landing gear wheels (if applicable).
(ARl 8 SBlae Goag o) sl llae ald g alel () Lgaia y puaal) ailie aadin) ()
(c) Place fire extinguishers in readily accessible locations near parked aircraft.
A Jsea sl Jendl a9 3l (e B a8 se 8 G )l Blikae pa (7)
(d) Use tie downs and protective covers.
Skl e elaill g gy 7 5l sall Ja o o8 (2)
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(4) Flight line equipment - should be inspected and functionally checked to ensure safety prior to
use.

AR U8 ALl el Lelae (s Ll iy o) cong - 0l pshal) Bl Cilana (4)

(5) Ground handling - Do not attempt to move any aircraft where movement would cause injury to
personnel or damage to aircraft.
SV oall s GalasY) Alal ) a8 elld IS 1315 all @l e Jlad Y - g ¥ e Ay Bkl aa Jaladl) (5)

3 yldall

(6) Grounding of aircraft - ensure aircraft are properly grounded, cables are in good state of repairs,
grounding points have been inspected and declared serviceable.
B Alla 8 Ly )l @I Aaaa 3 ) geay a1 ) Ly o3 a5 il L oSl - (Ga ) G2 W0 8 il Jay s (6)
LSl anaa o L b o5 8 i Y day ) Ll

(7) FOD Control - 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.
ba 8 Al dalse e el Jale IS8 ol 138 = (3 o) i) Auad) alua¥) G il pall e 3 k) (7)
S yae Jals I Jaxs 38 5 A glaial) 5l Ailaiall 3 gas Y il Ayl sl 5 alual) 35m g aia b dbe Cargl) ) yuball
Led e oty 281 ¢ a1 ) 5kl

¢ In-Flight Safety:
= Ol JMA Adlad) Sl ol o
1. Identify terrain flight hazards during the approach.
Leia ol BY) DA i ) 35 g sall (bl (e ol palall lalae daaty e oyl (1

2. Clear aircraft tail and main rotors prior to descending below obstacles; maintain airspace surveillance
during approach/landing.
Qo BY) die (A s | JaaV) saee V) Jie) @l sall (e smm ¢S 5 _yiUall LAl A g jall 5 A Ml dn g el o) e SN 2
o N1 G da el ol Y1 Clilee IS (gignl) puanall) 281 pal) e e Alzilaally o Lee
3. Announce:
Dl dlls A ) seY) e sl 4 el 8 3

(a) All observed hazards.
Bl s laaalias Al hlaa) ases (f)
(b) Unusual attitudes.
Agrpl e 5 lall Ay culS 13 ()
(c) Loss of visual ground reference.
.L}.\.GJ\ c\:ﬂ.q:. k] BJALH\ Caady ua)‘}“ ?MJ-A ..\:3.\;3 A_,,J.t: aJ.As” u\.lsﬂ (C)
(d) Unannounced drift or altitude changes.
Lo olaly LS ja o) 3 il pld ) die dilea yuall il el Alls B (9)

4. Assist aircrew in determining suitability of the landing area.
o2 ¥ s all da g Zolaal ba gael) Adlaia AaiBle 2aad 35 yilall adlda o) j8) 436 3acbis 4
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5. Use proper scanning technique based on terrain flight mode.
_w‘)\abﬂ\jd\ﬁﬂ\:ﬁ:\ﬁ%&@u\ Lﬁ)*n @A\we\&u\ .5

6. Perform other crew coordination duties as directed or briefed.
skl J8 L Slas) A adle GV 23 b s e ol phall a8Ua (g e Gaotil) alew A3 Sl Ll 6

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.
Gl ) 0585 Ladie dald g anaa JS0 Leday ;o 35 aY) G jal | s g 385 ) guaial) dilaia & () jadall 31 1 o)) (e SWN 7
As gida 3 yildall

8. During formation flight observe other aircraft in the formation and assist in maintaining aircraft

separation and obstacle clearance.
O draill aulio dilise e ddailadl) b sac bl 5 5 AY) 3 all 481 jay a8 |5 Al 3 il ae LS () bl JSA 8
LAY @) sl alakial) ade g (i il

9. Ensure passengers are seated and are wearing seat belts before takeoff and monitor passengers and
cargo during the flight for security.
O ekl ¢l A and) A8 ya 5 agi) ya g3 yillall & D 18 la¥) Ll | g 2855 Ul 8 Gl G jilesall o) e SU 9

¢ Passenger Briefing:
= Crdlasall o) sudall e o

a. The passenger briefing is required prior to passengers boarding the aircraft. It should include the

following information: )
A e sl SV 13 ey o qang 5l (b ladll S 5 0 Gsllan ()5S o ilesdll ) pelall eyl |

(1) Introduce yourself to passengers:
D O benall ) dladl anni (1)
(a) Name.

(b) Rank.

(c) Duty position (a flight medic).

(2) Equipment:
e K O] (2)
(a) Personal.
Apad sl claed) (1)
(b) Professional.
(c) Survival. (Survival kit location on aircraft)
_(s)sLLd\ 0 Bl o a8 5a) Sladll Slaxa ()
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(3) Flight data:
(a) Route.
(b) Altitude.
(c) Time en route.
(d) Weather.
(4) Normal procedures:
(a) Entry and exit of the helicopter.
(b) Seating.

(c) Seat belts.

=

. Securing/releasing.

IN

. Adjustment.

[S§]

. Proper fit.

Do) ali (3)
Bl 4l Al Ll (1)
LY (@)
Ol 220 ()
AR (3)
s e ) sl Y (4)
Sl ez 5 5all s Jsaall (1)
Bl Jaly G glall ()
O s (7)

Lot Lehay ) 4dS

I~

ploall ham das

IN

_M\@@Mﬁ)ﬂe\)ﬂ\m_

(8]

(d) Movement in the helicopter.

(e) Internal communications.

=

IN

. ICS Controls/settings.

(f) Security of equipment.

——

. Proper radio procedures.

132

Bl 838 all (3)
Al L) (o)

Asasaall )..3)\_).“ e\Ail.n\ Gled yal

I~

Aaldlall aYlaiy) Jlea aalaii |

IN

Sl 8 claeall (b plSal) uali ()

A



(g) Smoking.
sl ()
(h) Oxygen (if equipped).
(3 (g s 5 il S 1) e Y ()

sl 85 (Ga)

Okl Ales oz )

(i) Hearing protection.

(j) Aviation life support equipment (ALSE).

(5) Emergency procedures:
2 s J)shl sl el (5)
(a) Emergency exits.
Bl 8 il shll 2l (1)
(b) Emergency equipment.
Sl A (sl shall s ()

=

. First aid kits.

IN
=

. Crash axe.
Lolshll b 2
(c) Emergency landing procedures.
Lokl Ll el (7)

1. Crash position.
pbadl) adse 1
2. Exiting aircraft.
Bl ez s Al 2
3. Rally point.
il ddass 3
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¢ Intercommunication System (ICS):
s AQlA)al) elal) da glala o

(1) Communicate with crew using crew coordination procedures, and standard terms and phraseology.
Lede Gl @l jladl s Clallaaall s | Baiil) cilel jal alainly 3 iall ila 448 ae Jual 53 (1)

(2) Monitor crew transmissions and radio traffic reception to maintain situational awareness.
L0l o) (gl (e Qi e 5 o Aailaall a LAl VLAY 5 5 ilall e ¢ VLY 481 5 (2)

(3) Do not transmit ("step-on") on the ICS or radios while other crewmember’s are transmitting or
receiving/monitoring critical radio traffic, except for crew coordination requirements, i.e.:
L0kl e il glaa iy o) Caaaty Ul o) 8 asl SN Aalalall YLV A ghaia o) saal I & Caaailly o 685 Y (3)
SOV 538 da) o gl Ladie Jasd g aua gl £ LYY

(a) Safety-of-flight.
Okl 4l e i Al (1)
(b) Mission critical.
Aagall da ja dlls ()
(c) Emergencies.
L)kl eV (7)

RECEIVER SELECTOR
SWITCH

ON

| —
J® alle & 8le SIC

; 2 3 . c

O

VvOL % HOT MIKE ?

@ s_ @ -
\

TRANSMITTER
SELECTOR
SWITCH e

2200

§
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¢ Airspace Surveillance Duties and Responsibilities:
D (65 Sl A8) ja) (5 o) resall liad g g il gigasa o3

a. Attend crew mission briefing to receive assigned airspace surveillance duties and scan sectors.
Determine factors which would affect airspace surveillance such as:
a3 Slle iy ) el e BhUal masa s (5 sl Jlnall 1 s Cilago Claglat 23y pBUall Aagall gl ) yseaal) |
sl Jadl 48 je e i a8 ) Jal sl
(1) Flight mode (e.g. low-level/contour).
(ossial) O b ) (mddie Gl sl 1 JUall) Gl el 35k (1)
(2) Conditions (day/night/NVD).
(AL Ll 8 jea) aladinl ae (A3 Ol sl g ) ke | el (G Ol k) Ol el Al (2)
(3) Weather which would affect airspace surveillance.
(gsal Jladl 381 e e 5l e i 38 1 3yl Al (3)

b. Clear helicopter as directed or briefed.
D e Glhal) die ) @) padal) £ U (3 g8 o) e Bl Jlaa olA e STl o
(1) PC or PI notifies the crew through crew coordination techniques that an aircraft movement
will occur.
Ca g b _yildal) o (Adalall coVUai¥)) 5 piall dla  (3enti Ll IS e aebusall Gl 5l AN ULl ey Larie (1)
s elle G adld LedS jay o5

(a) Determine direction of movement.
AS el olatl aasi ()
(b) Clear immediate airspace in relevant movement flight path.
b_yidal) 48 ja ol Jlaa 3 (33152 (5) (e 5kl Jlas la (he S ()
(c) Announce potential hazards in clear and concise terms.
Aadle g danal g Glalhias alaiuly 2l Gl e aeall (BNleV (7)

(2) Direct pilot action to avoid hazards using clear and concise terms, Crew Coordination
techniques, and crew briefing.
VL) 5 il a8y (Gaul il dadle s daual g Clalhias alaaiuly Sl cundl Hukll Jae 43 53 (2)
A Sl (Al

c. Announce air traffic or obstacles in direction relevant to aircraft movement and continue to clear

aircraft during movement.

&) oo 3l Jlae sla (ge 2SI ) et 53 iUl) S ja ol 8 (36 gal) 390 ) o AYI Qi) AS a0 oBleY) 2
yidall 4S s o) 3 5o

(1) Announce air traffic giving:
DA e shaall slae ) 3y sl e (5 AY) < il e SeY) (1)
(a) Type (rotary or fixed wing).
(bl A3 sl ) daa s 5e) 3l & 53 (1)
(b) Model (if known).
(o3 Sy (S 131 ) yLall) oo gl (1)
(c) Clock position.
e bl gge e ol jia ) dally 5 il 1850 ()
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(d) Distance.
(i 221 Al (2)
(e) Relative altitude (high, level, low).
(e il | (5 sinnall ity lia e ) ol il ) dawsilly 5 jial) g5l (o)

(2) Announce obstacles giving type and position.
Bl dsas g s elhac) 3ok oo @3l 2sas oo OV (2)

d. Detect helicopter drift, attitude change, and altitude changes.
S Al il g Lgiadag B el B ilal) olad) A <l i) aas o
(1) Detect unannounced change in helicopter drift, altitude, or attitude.
SV 8 il 5 Liaa 5 5 il oladl e Ailaa yad) ol il a0ai (1)
(2) Announce movement in clear and concise terms.
Aoadle s daal s Cilalhias aladiuly 48 5all e (MY (2)
(3) Continue to announce movement until acknowledged by pilot on controls.
Sl e e () bkl el iy o ) A8 Al e (Bl YL il (3)

e. Determine the suitability of the landing area. Monitor assigned sector and intended flight path to
touchdown for obstacles and other air traffic.
2o gl agiil g Gy 5 il uali () () dagaedl die 5 iUl i Leale pmal) Rgall Gl Jo g ABkaiaS (¥ Aaidle yaad s
GAY) @l Ll ol 3 gall
(1) Announce any obstacles and all air traffic in clear and concise terms.
Auadles daual s cilallias aladinly ol bl Jlae G353 5a sall AN Gl aaen 5 il se o) e DleY) (1)
(2) Observe intended touch-down point for:
DA S LEY) sas e da gl 5 Yl (g 55 S i VL JLaiV Ak ) ) (2)
(a) Condition.
oY Al ()
(b) Visibility.
Ll e (@)
(c) Obstacles and other hazards such as:
L Jie gAY hlal Gl (2)

(1) Dust.
A sl ()

(2) Snow.
g5 (2)

(3) Wires.
<DL (3)

(4) Trees.
=Yl (4)

(3) Degree and direction of slope.
(Ol Jlass¥olatl 5 4 3 (3)

=4=4=4 =4 =4 === === == =4 =
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Tactical Combat Casualty Care (TCCC)

Concept
Z\SM\E\AL“QAQ#LAAQQM\ N@.&a

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.

suaall aaliall | el ainal (86 gall dphall Aliall e 8 1S 5 ) gemy Caliny AN Cilleall JSA dypdall Aiell
o3 A jual) dalu 8 3 giall Aen Alie Jumil i) Jila sl an) (pa & il gual) (img gaiy Gy il e 5 plapedl daddiinall
AS ) dale 8 ulilad) o il il g dae Qi 8 Gelul) (0 5S35V Cladlal)

+» Stages of Care in TCCC:
D A ) dala A Cbaally Alial) 8 Zladl Ja) e o

In making the transition from civilian emergency care to the tactical setting, it is useful to consider the
management of casualties that occur in a combat mission as being divided into three distinct phases:

Ul e apnss agall (g (3 sSs AS pral) Al g3 dpdall Aliall ) iadd) caianal) 3 48 jUall dpdall Aliall o sebe (0 JEEY) dic
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1. Care Under Fire:

- Ul Ul e Aglial) g

This stage is the care rendered by the ground medic at the scene of the injury while the medic and the
casualty 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.
cant Claaall s Conasall (558 Latyy JUl) dalis 8 4LaY) @ ga (& cam YT Comasall U8 (e Aiall Lalall 4liad) Jiad Al ol 028
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4 daalal) Giled)
2. Tactical Field Care:

A geil) Ailasal) dpdal) diliad) 2

This stage is the care 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 facility may vary considerably.
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3. Combat Casualty Evacuation Care:

D Al Aol ¢pe sl £33 .3

This stage is the care rendered once the casualty has been picked up by an aircraft or vehicle. Additional

medical personnel 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 medicql facility.
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Triage
Crbaal) casian

¢ Triage Principles:

o0

s Ombaal) casial galua o
Do the greatest good for the greatest number of casualties.
Employ the available resources in the most efficient way.
Continually reassess and re-triage.
Move quickly.
ombadl (e aae 58T a5 <Y1 ALl HLal
Allad 48 jh cpenly Apdall Jili sl pabiadll JiaY) alasiuy)
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Triage Categories for Treatment:
;e lad) e Guliaall Cidiial aludi o

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.

Guiall 13 Cladi die gadl o) o lall slal) AEY day o dallaas Jalan bt SRl oda 1Ay odll e =
A Al lmall dala Gty el 3 1591 33,1 i

Delayed: Implies significant injury or injuries that will require stabilization and treatment but are

not expected to significantly deteriorate over several hours; this category of patients can safely

wait until Immediate patients have been stabilized.

L 58 il e Gpad (815 Aadlaa g sl il L) 5l Aal) et c¥lall oda ; Alagal) el w
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Minimal: Implies the need for treatment, but the patient’s condition is not expected to
deteriorate over a day or so. These patients can help with self-aid or buddy-aid.
ST s OO L5 588w giall (e (5S5 Y ) Alla oK1 Aadled) llam YA 2 3 Adapead) YY)
i) il ) Ay s (5513 (St lmall G g o 13m

Expectant: By definition, the patient is expected to die unless maximal resources are expended. It
does not mean “no treatment.” Rather, it means intensive, time-consuming treatment will be
withheld until higher-priority patients are cared for.
Cllrasd 5 Ak 35 0 4gle (o jea ol Lo ali g d sial) (e laall )5S caiall 13 & Lgildg a8 gial) el m
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** Performance Steps to Triage Casualties:

+ Caal) Cinlat die Jeall il ghd
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O Assess the situation:

: i gall A @

Sort the casualties and allocate treatment:

D gl panadl y ulaall ciial, o8

Assess and classify the casualties for the most efficient use of available medical
personnel and supplies.

B8 gial) dal) ol aeaill g Cpdmasall JlaY) aladinS ubiadll Cayiaig ayiiy o8 W

Give available treatment first to the casualties who have the best chance of survival.

Slall 0 e elall dia j Juadl agaal il Galiadll Y 5l 558 giall dal) Alall sllacl, 8w

Triage establishes the order of treatment, not whether treatment is given. It is
usually the responsibility of the senior medical person.

Caialy oLl aillac) ade gl ZOall elhae) e Vg el dyslg) s 5 Sl ubiad) Ciial w
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Determine the tactical situation and evaluate the environment:

D haal) aniiy SOCH) aud gl yaal

Must casualties be transported to a more secure area for treatment?
¢ 2 ally 2Ll Ll il didaia ) sl JiiGany Ja m
What is the number and location of the injured and the severity of injuries?
§ agilibal 35l 4 Loy pulbadl) dligag e ale  ®
What assistance (self-aid, buddy-aid, and medical personnel) is available?
¢ (Ol Cpimasal) 538 1 (ga baclusall | Auit Sladll) JSl 35 jhgid) saclodll 5 ile ®
What are the evacuation support capabilities and requirements?
¢ Lglllaia 58y giall DAY ) )8 AL

@ Assess the casualties and establish priorities for treatment:

P ) dyolg) duaadp Cbaal) Alla ol @

S AUl GV Jadys ol 4340 e i)

Airway obstruction.

Apetll g laall ol m
Respiratory and cardio-respiratory distress from otherwise treatable injuries (for
example, electrical shock, drowning, or chemical exposure).

Lozall | JEaS) 23l AL (5 AT cliial 2 sa s an g 51— B8 Sleall o) el G jlaal
(e 3 sall m il 5l (3 2l Al sl

Massive external bleeding.

oA ARl Gl .
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Immediate: Casualties whose conditions demand immediate treatment to save life, limb, or
eyesight. This category has the highest priority and it includes:
Caiall 138 aadie ol 5 ol slall Y 4 ) sill Aalladl) i agilla () 5S5 uAl) bl 1 &y 58 Y



= Shock.
Aedall =

®  Burns on the face, neck, hands, feet, or perineum and genitalia.
Aalulsl) dslaidl ARG LCeadl Al aa ) & Goall m

Delayed: Casualties who have less risk of loss of life or limb if treatment is delayed and it includes:
o328 Jadii s agie el Jaals &5 151 agdl jlal 5l agiln laial J81 5 ) shad agaal (5585 (pdl) cplbad) 1 Aagall CYAY @
Db e iyl
®  Open wounds of the chest without respiratory distress.
ol (8 ae dga s e e paall B (BAL) Aagide m g W
B Open or penetrating abdominal injuries without shock.
Al Ala 3 ga g sl ) da gind) Gl bl
®  Severe eye injuries without hope of saving eyesight.
badll vie peadh dal el asay g e 3 dadll el Gl

= QOther open wounds.

AV S i) & 5 )
®  Fractures.
oSl .
= Second and third degree burns (not involving the face, hands, feet, genitalia, and
perineum) covering 20% or more of the total body surface area.
kil g A8V cpadll Al §5 ya et Y G5 yall) A Apl Ax ) (e 35 pal)
sl Adlaa ¥ L) dalisdl (e SSI ) %20 (axs ) (bl

Minimal: “Walking wounded,” who can be treated by self-aid or buddy-aid. This category includes:
Bacluay 5 dudly 4l (g oly O (S Galiaall (e Caiall 138 "l agielUainly ol s all" ; Aasdl AL @
C Al YA ety Caiall 138 4dd
®  Minor lacerations and contusions.
Abrall Glasuwll g Gl il m
®  Sprains and strains.
(bl 28l s Jualidl ol il
= Minor combat stress problems.
Adapa) 3 el dale A il Dgal) JSLia
" First or second degree burns (not involving the face, hands, feet, genitalia, and
perineum) covering under 20% of the total body surface area.
dahiall g al8Y) ) as gl 35 n el Y A G guall) Ll (V) As ol (e s oal)
el Adlea ) Aol dalisdll (e %20 oo il axs A (Adulsl)

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 one of the other categories. Examples of this category
include:
U glan s saine cilileny oLl Ala 5 V) Leadle (S Vs dayn agilial (5583 Al (uliadl 1 Lgildy agiall c¥AY @
131 Gpbeaall (o S 230 3 sa 5 ae 33 gane Aphal) jaliaall o € Alla 6 Jad asladia) Cang Caiall 13 agilla (aea]
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Massive head injuries with signs of impending death.
el @ gall Gladle 3 g 5 ae 328l (Ll ) Gl

Burns, mostly third degree, covering more than 85% of the total body surface area.

el Allaa¥) o) dalid) (e %85 (3o ST Jhaad Al A Al e daala (55 5al)

Presence of both chemical agent poisoning and life-threatening conventional injuries.

LAY shall sasgall clilba¥) s 4y shiasS saley aandill (30 JS 2520

© Record all treatment given on the Field Medical Card.

Ailapall Aphl) Bilad) (B Lgillae | a3 ) Cladlall ppan Jiauis ©

O Establish MEDEVAC priorities by precedence category:

- e AY) Ay ¢l gl Cilial (b e (ol gAY clglg) Laat @

e 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 are placed in this category.

Bl Y |l aaS il A | San g gl 8 liaall eDAT Cang VLA o388 1 Adjall el
gl s Colall Sa 8 agilla e 5kl (e Y ol aliadl) (8 ddle 3 ) eay i badl 2ie yeadl o) ikl
D iy Chiall 138 (A agaa s s i) ) aglis 23130 slad) 2 e il QY da 4l

Cardio-respiratory distress.
(G s - ) )l
Shock not responding to IV therapy.
ool 0 sl 3kl e el ) a3 esal)
Prolonged unconsciousness.
Alishs @l e I o
Head injuries with signs of increasing intracranial pressure.
fledll g Laxall 3ol 3 cladle 25m s aa ol il sl
Burns covering 20% to 85% of the total body surface area.
evall Allea¥) Ladandl dalall (4 %85 (I %20 (s S (55 a]

e 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:
Al MY Ll sl s Jalais 0le Sl SV Gladl) oJaT sy VA o3a 6 1 AUl A ) s
§ el e seaall oda (el OMA A o) cany £ 3AY)

Decreased circulation in the extremities.
(8 RY) 8 Ay gaall 5 ) gall (b paldadl) ) gl
Open chest and/or abdominal wounds with severe bleeding.
A B3 35 e da gl Glad) & g a5 da ikl jaall 75 a
Penetrating wounds.
A8 jiaall = 55l
Uncontrollable bleeding or open fractures with severe bleeding.
Al G s g ae da sl ) gl 5l adle e ) a3l
Severe facial injuries.
Baadl 4 ol clilal
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Priority: Evacuation is required within 4 hours or the casualty’s condition could get worse and become
an Urgent or Urgent Surgical condition. Generally, this category applies to any casualty whose
condition is not stabilized or who is at risk of trauma-related complications. These conditions include:
3y e sul Ala ) Cliadl Als Jati ¥ s Glele 4038 Claal oJaT Cang cllall oda i : gl ¥l sl @
¥l o Alal) clicliae jhd il ) 5l b jtue e allls ()5S Clias gl e Guay canall 13 (8 ddle
®  (Closed-chest injuries, such as rib fractures without a flail segment, or other injuries
that interfere with respiration.
cosill e (e 8l GllaY) A o) g OhaY) S Jie Akl aall cllal  w
®  Brief periods of unconsciousness.
(=3l Q8 ey Dl i m
®  Soft tissue injuries and open or closed fractures.
Aa gitall g Aalaall gl g3 Al Aaay) sl w
= Abdominalinjuries and with no decreased blood pressure.
o b b ol Lpaliay ¥ il plad) Gllal
= Eyeinjuries that do not threaten eyesight.
el g Y A ) Cllal
= Spinal injuries.
GSedl dall sl m
= Burns on the hands, face, feet, genitalia, or perineum even if it is under 20% of the
total body surface area.
dalidl (e %20 o il el 13l s lulal dakaid) ol Al Aa ) o) 5 all m
amaall dallaa¥) dpn o)
Routine: Evacuation is required within 24 hours for further care. Immediate evacuation is not
critical. Generally, this category covers casualties who can be controlled without jeopardizing their
condition or who can be managed by the evacuation facility for up to 24 hours. These conditions
include:
05 Y il oY) L) Al dlil dels 24 OO Cliadl oAl g eVl oda 3 1 Addg i cvlall e
24 s pedal diali (S peilla Lo s had) (e ) Cabeaa) Glaiy il 138 ol Ao 3 sear L sen
Ot Y sda dels
®  Burns covering 20% to 80% of the total body surface area if the casualty is receiving
and responding to IV therapy.
il Claal) S 13 anall Adleall Andaull daludll 50 %80 ) %20 his S Gyl w
A sl J sl By ok e 3kl ) cuai
= Simple fractures.
Abpad) Heusll m
= Open wounds, including chest injuries, without respiratory distress.
osill ol sy g e aall llal el L) dagiddl m g )l m
®  Sprains and strains.
bl 28l g Jualadl o) gill
®  Psychiatric cases.
Adll OV w

®  Terminal cases.
AVE -SRI [REH PN (R
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Review Questions: sdaa) yall dlic

1. What are the triage categories for treatment?
¢ ol dalal) s cplbiadl Caiiat oludl o L1

2. What are the performance steps to triage casualties?
?%M‘M&M‘&\#gﬁu_z

3. What are the precedence categories for MEDEVAC priorities and the time limit for each
category?
¢ Caiea JSI e D & U ) g Loy adall DAY Ay o)l Caliual o e 3
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Medical Evacuation and Trauma Management
clilball zie g ) £3AY)

¢ Prepare the Patient for Transport:
+ oA Claall judans o

Safety, comfort, and ease of patient access are all part of patient transport. Proper equipment and

placement play an important role in transportation as well.
b e g Aaulial) lanad) aladind | Cleaall J8 die Gaga ol Jal Lpmnen 0 5S5 Clad) ) J sea sl A gy As) i) 2Dl
ADIATy Clad) J8 8 aga ) 50 Loa Canly sl Ll

> Patient Management Procedures:

s Jail el laally Alad) i) ol <

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 to be properly secured and accounted for.
Loy 51 dda yil alasinly liaal) by 33 5k e Aanliall Alaal] ) Allead) Aol 51 aglis oy (0 Guliaal) apes zliag L1
Bl b Aaaa B ) gy il day 55 ) i ilaally A alal) AaieY) pen | (Allas (S by 55

2. Hearing protection should be provided to all patients without contraindications.
Ul 508 Al 8 il 2t Gl uliaall gaes (I taad o Cany gl 4065 2

3. All trauma patients with suspected spinal injury shall be stabilized with a long spine board,

appropriately sized cervical collar and head blocks to restrict lateral movement.
3 gaal) da ol aladiils aavie S8l Jall L Abal 3 s Jainall (e il Gabiaall gues die (5l 2 ganll Cudi a3
sl A8l il (1 liia  Rial) 2L L gLl (g il

4. All urgent patients should have a minimum of one intravenous line established prior to transport, if
possible.
Ui @Iy S 13T gl 8 dny ) sl1 3 sud) eUaed dn gl a5 ) camy @5 jUall VLAY Cain (e Cbad) aes L4

5. Oxygen should be administered to all urgent patients; and to priority patients as indicated.
Callad 131 4 1Y) YW Coina (e Galeaall 525 Uall clal Caia (e cplbadl) ases ) GoanS Y1 jle slacl Cny 5
A Cladl) Ala

6. Any additional equipment must be properly secured.
Bl b alSaly Loy )y of Gang 38LaY) Cilasdll 48 6

7. Ambulatory patients must be properly placed in a crewmember seat. If no seats are available, the

patient must be placed on a litter.
s gy Ae b aclia @llia il 1 dagaia 3 ) geay 3 il aclie o | gulay o cang sl agiSay cpdl) cplad) 7
Al e ladl)
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> Patient and Scene Management:

s dalal) 7 s g Glaall 2w Juladll

The quality of patient care is improved with good, orderly management and authority at the scene. At
multiple casualty incidents, triage authority must be established quickly and tactfully. These can be
achieved through:

e oDl e Adailaal o zmmall Casi il Culiall 2 al) alasiind Wit (K ladd) ) Aol 4l Le 58

O OSar eLed¥) o3 Aules 3y semy g Ao pu o () g Galaa) Ciial (8 ubias bae e g siad il Galsall 8 Gl

DA (e a

1. The responder with the highest level of certification shall have authority over triage and treatment
management on the scene.

Calall = e (A Ol 5 Cpbiadll Caral AaSla 4l () 5S5 aa8Y1 Cand) |1

2. Management of the scene and scene safety will be the responsibility of public safety officials (Police

and ground forces). This includes but is not limited to control of bystanders, management of combative

patients, etc.
Ol () <l il 5 Ada i) ddlaiall 8 ) ol g 3mse Al g hana (e (5K a8 sal) DDl Gaali'g Caalal) & yse g Jalaill 2
A G hasll alail) e s phad) g Cpa il Galll e 5 ) Jadi caslall diki

¢ Airway Management:
» dudidl) § Jaal) datlaa o

A. Basic Airway Management:

£

s dudiil) o laall du)aiy) dallaal) ||

> Indications:
Al sl <

1. Any airway obstruction.
il o jlaall 3 2ol ol 1
2. Patient cannot maintain airway patency without assistance.
Baclise (59 A glaa Al L,,S‘)I.A“n e Adadlall @\L’.'mey clbadl 2
3. Altered mental status with absent gag reflex.
cosall) Jaill 3 ) (u€ate 138 pa (o sl (5 siuse) Aadl) ANSN) a5 3
4. Inadequate ventilation or oxygenation.
A1 8 oS W1 A A ) A4S ) 45t 4

> Procedure:
selal dn b

1. Use head tilt-chin lift method if cervical spine (C-spine) injury is unsuspected.
A )l e b s il 5 geal) dbaly Jlainf 2 sa g ane Ala L "elial) wd 5 — (l ) Ja" A8 jha padind ]




2. Perform a jaw thrust maneuver to maintain cervical spine stabilization when C-spine injury is
suspected.

3 gandl A Alal 3sa s Jlaind 8 i) die 48]l ddhiall 8 g 8l 2 seall Gl e ddailaall Jaul) Glall ads 48 5k pasiil 2
LAl

3. If gag reflex is absent, oropharyngeal airway (OPA) may be placed to aid in maintaining a patent
airway. If used, be prepared for 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.
Sl e dbilaall (OPA ) adll Gosh e il (5 paall aladiul (Sar Sgaga ye casaldl Judll 3 uSaia IS 1313
Gl (oadl) e arainly) Clad) die Al T ¢ pan Dl 8 amiin 585 o cand daladiind a3 131 A gide Dyl
pie s casaldll Jaill 35 (€aie Sga g Al 8 Al o el e dddlaall Lealadiind (S (NPA ) <) Gisk o il
A gl dilie 85 508 Alal 2 5a

4. If the patient’s respiratory rate is less than ten (10) or greater than thirty (30), or shows signs of

respiratory distress, the medic should assist respirations using a bag valve mask (BVM) apparatus and

high-flow oxygen if available.

oo el (& el ladll ie (IS 51 (30) D e ST ) (10 ) B (e i Cladl) vie il Jane IS 13 4
Gy A e ol ya S V) Sl aa (BVM ) @l saaY) Slea alasindy il e Gliadd) aeluy of Gangy Cirsal)

J Asie
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B. Oxygen Administration:

1o Y) JE plasi o

> Indications:
D aladial) el <

1. Hypoxia.
LSl A 1
2. Increased metabolic oxygen demand (e.g. trauma, respiratory distress, chest pain, altered mental
status).
(= 5 s sima | aall Al i) ol ylasal | cllal) | i) anadl 8 a1 Sle ) Aalad) sl ST s 2
3. Any patient you feel would benefit from additional oxygen.
Al € Y1l elael ) 2 ling 43 aiied lias g 3
4. Co-morbid conditions that may be exacerbated by altitude (i.e. coronary artery disease, chronic
obstructive pulmonary disease — emphysema, etc).
(@) A ) Ay 580 al pa¥) ll) il el Jia) e gl o ylall die L8l 08 35 dealiaal) du yall YD 4
» Procedure:
selaY Ak

1. All critical patients or those with respiratory distress will receive 10-15 liters per minute (L/min) via

non-rebreather mask (NRB). This high flow rate is required with NRB to maintain inflation of the

reservoir bag and prevent carbon dioxide (CO2) re-breathing.

1510 Jarer oSV e agd Jaad o Gang il (8 i jlaal agaal ¢l ) 8 laall eV (e Cladll es 11
salef pias gLl o g sall (Sl oMl e Adadlaall slhe 0S5 138 slac ) Jana (NRB ) ool ¢ U8 (33 )k (e dagally

OIS Al A le L

C. Advanced Airway Management:

- udill) o jlaall dadiial) dallaal) oz

> Indications:
palddiy) el <

1. Respiratory arrest, respiratory failure or progressive respiratory distress.
sl ekl ) anl o l Sme el G
2. An unconscious patient, who is still breathing, without a gag reflex or GCS < 14.
Bl (KBS Guliie (585 Latie ) (gasaldl Jal 35 (Saia 3 gm g (50, ) (3 s (355 (5301 e o) ) Clinal) 2
14 e B
3. Severe head injuries or patients with suspected increased intracranial pressure (ICP).
Sl Jals Larall d sl 3 saie Glaall ol el @llin ¢ €5 Laxie ) sapal) (f ) clilal 3
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4. Patients in danger of rapidly increasing airway compromise (i.e. swelling, secretions, drug overdose or
airway burns).
< a1 Aanl) oall (B oyl i) Amy jus B ) pumy Al (g jlaall Jae 33l ) Hhad st 636y cpdll pubiadll 4
(Aomtl) (g laall 8 3 5oall 5 sVl g a2l 5 )
» Procedure:
o)l ik <

1. Suction with rigid tip WI|| prepare for use before any advanced a|rway procedure is attempted

2. If time permits, pre-oxygenate the patient with NRB at 15 lpm.
s B ) S 1A Alaally Ll J8 A88NL 5T 15 Jaeas gLl 3y 5k e (S V) e Gilad) slac 2

3. Attempt endotracheal intubation.
ol ke N sl 5 s Jaal 3

4. Confirm tube placement and continue ventilation of the patient by BVM with 100 percent oxygen.
%100 S i S s i

5. Repetitively examine the patient during transport for signs of tube dislodgment, mainstem bronchial
intubation and tension pneumothorax, and treat as appropriate.

At ) dpadll & Gal) JAaT ) ailSe (e W) 5 0A pae (g Sl ) dlee IS 55 S0 8 ) ey liaal) pands o8 5
Lgisas i dagaaal) 45, Sl VA oda # ey bl die o grmall (o aall )5 i) Als Ergan o) ale Sl e Y
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*» Oropharyngeal Airway:

Lol Bk (8 ol (g jaall o

s aladil) S <

> 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 the oropharynx. It may also be used to
prevent the patient from biting the endotracheal tube in the event of seizures.
6 sisa 8 it ] 5 5Ss My asalil) Jaill 3 (Sl 286 ()5S Laie ileaall e A st dpuill] (5 jlaall e Aailaall
o Ll dlazind (K gaill o galll 881 ¢ 5all (e Tasmy laall) Bacld i 5 3sh e ()5S0 Al (5 jlaall Dol e | el

ladl die cilaidi Cagan Alla 8 il pae e Glad) gl Jalal e Gl g mae

» Contraindications:
paladiuy) adlge <

Medics should assess for mental 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.
O oS il 138 gald) Jadll 35 (e dsa g e L3 cledlall g Claall die o sl (5 sle al imasall e oy
AN laall el g adll 8 dpial) lulll Ll aia s o (e g dilaiall (o ) gud) s il 31 A1 e (3 yha (g0 Anand Ay
ol gy s dsens it 0585 Slaaall Al (5 el (o gl Jadll 31 (Saa (T Alin (S5 1 131 el o sl
odic ‘;QUL:AY\ Gus.\ﬂ\
> Procedure:
sl A Ak <

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 suction apparatus available before attempting OPA.

O Rl e o Ly il 1y W el gl e Gl sk e sl (sl Candiall il sl g

s bihaal) i) g el 138 Juaals sl 08 elia o il Gl Jlea (58 O e

2. Ensure patient's head remains in a neutral position even if no trauma is suspected.
oI G Alal ol asm s pre Alla 8 Jia ey Vg maeall daa g 8 i Gladll Gl ) o e ST 2

3. Ventilate the patient with 100 percent oxygen (if time permits), until Sa02 levels are as close to 100%

as possible.
die G ST w2l 5 (5 s oy i (A oy B S 1) %100 355 a5 Sy Sl udilly o33
%100 O Ly A ladll
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4. Hold the oropharyngeal airway (OPA) in your hand and hold the jaw in the other hand, insert 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 mouth. The curved portion of the OPA is resting against the tongue.
O e 3B pdll 8 adlanls 28 25 ey s 0AY) b Cliadll @l Cudi g ll 8 (OPA ) i) ok e ol (5 jaal) sy o84
JCAIL Gl 35 055 of gy simial) ¢ Ga) iliaall pb Gl laily ) 5S5 At () 5 A 53 180 Jldiay la 38 Jiaiall ¢ sl
sl

5. To ensure proper placement, the base or end of the OPA should rest on the patient’s lips. Clear breath

sounds and equal rise and fall of the chest should be noted upon ventilation.
OS5 () Gy L laal) olidi (5 sisay ) 5S5 O) Gaag A Jla) aiaeld (8| el o) (5 el 1] manall )l laal 5
Slaall il e Gigal) 8 4 sluiie 5 ey yall Js i 3 sraa s Aol 5 401 8 il sl

6. Should the patient become semi-conscious and/or regain a gag reflex, immediately remove the OPA

and continue to watch the airway.
48 ya 5 pilia s ) gy elilaal) il (g pmall Al Cand | e palill Jadll 55 (eSaia e g dse 5 ladll Slaind 131 6
B yaliia b ) geay Cliaal) die Al (g jlaal)

» Complications:
s aliclaad) <

1. Vomiting, suctioning maybe needed.
ALl (e J5)ged) 038 e iy 5 1
2. Aspiration.
ol ) ) sad) J g 2
3. Possible bradycardia due to vagal stimulation.
AL Caanll uiad Cuang 8l Gy 2ae mlads) 3

*** Nasopharyngeal Airway:

:dj\l\&k&wﬁﬂ\ S aal) e

- alaiy) (S8 <

> Indications:

The nasopharyngeal airway (NPA) is used as an adjunct to improve ventilation in the patient with an
intact gag reflex.
LpAJS ) 538a

> Contraindications:

s Al pilge <

1. The NPA should not be used in patients that present with bleeding from the nose or nasal obstruction.
) 8 ol ) Cay 3 aaaie ) sSy Gall Gabiaal) die aadig Y (o)) Gaag (NPA) <) Gy oo el 5 saall 1

2. An NPA should not be used in patients with a suspected maxillofacial trauma.
Al b Al aavie 5 sS5 Cpdll (alaSY) die aadien Y o sy (NPA) @Y1 3k (e il (5 ) 2
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> Procedure: ‘
telaY Ak <

1. Select the proper size 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.

Gy Y1 Al (e L Janl) il Ay 5 I laal) w3 A5l e bl sk e (sl somall el aaal) sl 1
onal 138 Jaal sl 8 dlie QL Gaddl Slea 058 O L leaall il a0 Qi sl i) ki 06 ¢

2. Maintain the patient's head in a neutral position even if no trauma‘is suspected.
N B ALl Gl dsmgaac Alla (8 in il ay Vg sl dea s b B cladll Gl of e S 2

3. Administer 100 percent oxygen (if time permits), until Sa02 levels are as close to 100% as possible.
vie S YL pall gl (g e oy (Fin (A ey S84l QIS 13) %100 35S S oY) i Sleaall il 33
%100 e Ly A ladll

4. Lubricate the NPA with a water soluble gel or lidocaine jelly.
bl oy Y1 ttl) (g aall uda 68 4

5. Visualize the larger of the nares and place the bevel against the septum of the patient’s nose.
1 Sala e uedli 8 st Al (Sla O 55 Gy Lo Gl gy ST ) A g 055 ) gl a8 5
_h._IL&AAn Qe
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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.

&) At b sl o (S gy 5 ey oY1 e a1 Jals ) e o) Jaaly 4B e ) il A piol 6
(A

Ns

7. If resistance is met, remove the NPA and try the other nostril.
oAY! Anil 8 A glaall g adll Jh a8 SV el G lia s 4 g gl 5 117

8. To verify proper position, the end of the NPA should rest on the opening of the nostril, clear breath

sounds should be present and fell airflow from the end of the NPA.
O g pudiil) il gaal Ao JAN i) A (g s 585 o g i1 e (8 pmaal) AdlSa 8 sl O (e Sl 8
k—I)-\JS“ :\g\.@_\unc\}gj\ ULUA.\ ,u.n.m;ﬂ\ ,C};A}\:u:}m.uuﬂ

» Complications:
raliclaal)

1. Vomiting, bleeding from the nasopharynx.
(A asald) e a3 ]

2. Laceration of the adenoids.
Aasalll 202l = a2

3. Laryngospasm.

}J;.'\a.“uﬁ_3

4. Vagal stimulation resulting in bradycardia.
Lalsll lEy sae ual_q;.ﬂ & s Laa Al Cuanll jésd 4

5. Penetration of the cranium in facial/skull fractures involving the cribriform plate.
O g Aa gl 8 ) euS dsa s Al b4 ) dihie (e sl plae (3) Al 5
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+¢ Suctioning:
s &) 318N g S gaad) aa ofe

s aladil) S <

> 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 adequate airway.
ol Gy e Ll S U Al Alea1 el ) oy B S ) ALS 5 gy Lilel) Al (5 anall Sl
A gike L) (o laall e ddailadll
> Procedure:
sl al¥ Al
a. Rigid tip suction device:

s ddal) Ll 53 paall g

1. Used for suction of the oropharynx.

il asalill (e paall aadiey (1

2. Pre-oxygenate patient (if time permits), until Sa02 levels areas close to 100% as possible.
e S oYL pall @l (5 fla doay (Fin (A o S5l QIS 131) %100 SSRGS 5Y) iy Sleaall ity 3.2
%100 = L A cladl

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.

68 Y o oy aiaaliie @liSey La oy adll Jals sl Jial 0l baal) b (e dga A Gabiall (aadl osul 48 Jaol 3
sy Ad e il

4. Cover the vent hole with thumb to begin suction, use a sweeping motion from one side of the
patient’s mouth to the other as you move the catheter out of the patient’s mouth.

C)\A.U al;ﬁi_ias‘)a.“cadﬁié\ipwa:m\;ﬂz\s‘)ﬂ\ ed;:\.mi ,ua.d\:\:\laced-\lel-yi}” @.Ahfgx_d\fu.\sg&; 4

5. Only suction as you remove the catheter from the patient’s mouth and limit your suction time to < ten
(10) seconds for adults.

AW Gasall )6 (10 3 ke e J ) paall 330 das 5 Cladl) a8 (e G5l 71 AL o 55 Levic L (aall didasy o8 5

6. Administer 100% oxygen once complete or before any further suctioning of the patients airway.
clad) vie il (5 laall izl (e sl@ll die 5) Gadll JLS) tie %100 S i oS5V e el 6

b. Flexible suction catheter:

DAl Llgdd) 93 el g L@

1. Can be used for suctioning the oropharynx and for removal of material in the endotracheal tube and
nasopharyngeal airways.
Y1 ook e i) o paall g RN el 5l sl e ol sl A1 Y 5 el o sald) 8 Gl aadiien of (S 1
2. Pre-oxygenate patient (if time permits), until Sa02 levels are as close to 100% as possible.
die S U pall i (5 s doay n (Al ey Bl S 131) %100 S e sV i cliadll il 5 2
.%100 (e L‘-’,ﬁ Cladll
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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 NOT LOSE SIGHT OF THE TIP.
A8 Y o ang aiaalie @liSay Lo iy adll Jals ) sl Jaoly a8 Cliaall ad (e dga ) ¢ el () sl 4 Jaaf 3
_n,_tj,\ﬂ\ id e kil
4. Cover the vent hole with thumb to begin suction, use a sweeping motion from one side of the
patient's mouth to the other as you move the catheter out of the patient's mouth.
20l A8l e s AT I dgn e Atlal) AS il ol ) Alee 2 Ales) aaly A sell Aaii Lt 4

5. Only suction as you remove the catheter from the patients mouth and limit your suction time to < ten
(10) seconds for adults.
AU padsll S 6 (10) ke (e JB () aall Bae 238 5 ladll ad e i) 21 AL & 58 Ladie Jadd jaall dglany o8 |5

6. Administer 100 percent oxygen once complete or before any further suctioning of the patients
airway.
Sladl vie Al gl il (ae dlill die ) padll JWS| xie %100 38 i (S V) e el 6

» Complications:
s aliclaad <
1. Vomiting, bleeding from the nasal mucosa.
) Ay e 5l 1
2. Laceration of the adenoids.
Age galill 202)) ~ 52 2
3. Vagal stimulation resulting in bradycardia.
8l s sae alaas] ) g% Lee Al Cuasl) juiad 3
4. Laryngospasm.
Boaiall yalss 4
5. Perforation of the cranium in maxillofacial trauma.
GaIN s an gl S 8 ga s Al b da gl dlaie (e Caadll allae (3) sl 5

** Hemorrhage (Bleeding) Control:

s i e B ) o

- aladiy) (S8 <

> Indications:

Control of hemorrhage in a patient is a crucial life saving procedure. It is very important to find and treat

all sources of bleeding. )
haall vie oy 3l jalias dadlea s dlagl Tas agadl (e laa) sla Y bl o) al g Cliaall vie iy 3l e 5 gl

> Procedure:
ﬁ\ﬁﬁf\ &,k <
1. Direct Pressure.
S g, e i) Laall 1
2. Elevation.
Sladl caphall 8d 5 2
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3. Pressure Dressing.

4. Pressure Points.

5. Splinting the affected area/extremity.

6. Tourniquet.

Jarall cilalaca 3
Jaaal Lla g
Adlad) dakid) o) Caplall a5

AS) 4l 6

f
WOUND
PART OF

AND EL

OF UPPER ARM
BOW 4}

WOUND OF TEMPLE
P

/_ 'w OR SCAL

OF LOWER @

F

WOUND OF
LOWER ARM

WOUND or
THIGH d
H

o WOUND OF
LOWER LEG

> Remarks:

1. Always inspect for entry and exit wounds.
Lols 7z jaall dadh 5 Jaaal 3a3 & 5 5a o iy AlaY) dikie Gasdl ]

2. Never remove a dressing that has become blood soaked. Continue to add more dressing to the other

layers.

Ala¥) saleal) e S0 slea dilaly 8 = ) (e pally dasdie S5 A salecal) A3 Tl &Y 2
3. Mark a "T" and the time of placement of Tourniquet on the patient's forehead.
L-!LAAJ\ u;}.\&é“-;\.s.i)}ﬂ‘ cm}ﬂjcz.\ "T" &J)Ak_\.\s\ .3

4. Always wear personal protective equipment.

Lails At ) 46 5l Clane o3 )i 4
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¢ Splinting: .
D (o9l Sl il o

s aladil) S <

> Indications:

Used for patient who presents with a presumed extremity fracture. 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.
Cladle a3 Cosur | s Cliaal) (adil) jasi die 48l jhl aaf 8 € 3 sa g Jainall e 63 Gliad) die el aadiay
o3 o) Jsla | sue 43) i Al Calall el die caleaal) caylall ¢l a3 e 5 a8l aae 5 a3l o gl oy sl LIS
skl M Adlal ) el cod o e e @l (K6l 13 dssall Coylall daia s

> Procedure:
selaY Al b
a. Ulna/Radius:
: 8 sl alic g a3l alic

1. Manually stabilize the extremity. )
AEPUIRG GUNIRUIN:-IIR B |

2. Assess for distal pulses in the affected extremity, motor function (assess for asymmetry in both

extremities) and sensation.
Cahll b (a5 (o) HAW Gl e 4 jlRalL) WISE 5 Slinall S g | ) suSall iyl b (mil) sy o8 2
) 8 susll

3. Hands should be placed in the position of function, if possible. Movement should be limited, to
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.
o il a5 aid 4Ll 38 a (gl aiecany @l (ST 1A dnpsiall A gl ) a5 G oy 2l e e 3
Balaa alasiud (Say A8 ja sl bl dey ) gl Cajlall 8 GulbeaVl s CBlianll 4S ja | (aill (and Cany ) sl G bl
osnSall o plall L) A ) e Adailaall ddap

4. Measure for the size of splint on the unaffected extremity.

pledl AV Gl e 8l 8 Gy sk ge Lealiad (5 jpall aas (il o8 4

5. Apply the splint to the underside of the injured extremity, immobilizing the joint above and below the
suspected break. Ensure adequate padding for comfort and to prevent pressure points.

6. Secure the splint with roller gauze or cravats.

7. Reassess distal pulses, motor function and sensation.
),g.\;ﬂ\ Llee (e ;L@—’\iiﬂ Az L)ALHA‘\J‘} O lanl) :\.S‘); ,u'aeﬂ\ uaaé'&il.ci_}eé 7
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b. Tibia/Fibula:
s Gl abie g duall) alie o
1. Manually stabilize the extremity. )
L caphall iy 81
2. Expose the injured extremity.
ladl caphall 4 2t 82
3. Assess for distal pulses in the affected extremity, motor function (assess for asymmetry in both
extremities) and sensation.
Cajlall b Gebaa¥1 g (adadl AV Gajlall ae &3 5aally) LedSi g cMlaall 48 a | ) sufall Caplall & (sl jasdy 483
omaill Jd ) sl
4. Measure for the size of splint(s) on the unaffected extremity.

ealedl DAY ol e 8 puall (il Gk ge Lealing 5 jpall s i o8 4

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.

ozl Ll o g8 aial el die Clalaall (e 4818 5 gdia pua g (0 3SE ) sl o phall g e 8aal 55 i aas Gy 5

6. Voids, or dead spaces, should be filled in with padding, if time permits.
Ll ey ) S 1A bl 3l giad) e il e cang L6
7. Use roller gauze 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.
Grada IS Jiwl g 3585 7 all diud g (368 Gl (GLGday ) e S (5SI) ol (GLE aladiul 3 jal) Gy 87

8. Stabilize the foot in the position of function, if possible.
REIRS P R PEUUN - SPTEN YT EINY:
9. Secure the entire lower extremity anatomically to the other (unaffected) extremity or with the use of
a long board.
Alyshall dbiall da gl alasiuly o) adidl Coylally Ciladll Jand) Calall cudiy 239

-

10. Reassess distal pulses, motor function and sensation.
il dlee e 2BV dmy Gulal¥l s O liaall 38 ja | anill (asdsalely 810

» Complications:
s alielad) <

Repeated movement of the extremity could cause further damage and increased bleeding.
il Gl ) Gl ) e iy O (S Cilall 5 Sl AS sl
» Remarks:
s adaadall <

Continually reassess the extremity during transport. Any bleeding noted from an open fracture should

be controlled and dressed prior to splinting.

ailaadle 2y iy 3 gl e Bkl s dadlee cang J) OS5 Se 5y samy il dplee (e elgiY) amy okl (asdsalel A8
ooy aldl) J8 o~ gidall sl e
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+¢* Short Spine Board (0.S.S.):
: (0.S.S.) dnalll (g 84l 3 gand) & Capih da gl o3

s aladil) S <

> Indications:

1. Used in stabilization of a patient’s cervical spine in confined areas.
Azl (LY 8 Cladl) sie Al dikiall & o i) 3 gandl G 8 addiey ]

2. Used with the SKED during vertical or horizontal lift hoist rescues.
AEY) 5l A pea) liaall ad )y Clilae JOA Sl e e pading 2

> Contraindications:

D aladilY) adlge <

1. This equipment should not be considered for use as a means of rapid extrication.
aalall adge (ga leaal) il Gay o Al € 22303 Y of cang 51aY) 028 1

2. The patient’s head and neck should not be moved, but stabilized in the position found, if deformity is

felt and/or crepitus is detected.
3 o5 (gl Aandla o3 130 ey ja3 (4 (050 L 0 5S3 A Dpmaa gl e Lagadi oy s Slaaall 45 () el pie oy 2
Al & S

> Procedure:
sl al Al

1. Assess for scene safety and the mechanism of injury.
AV A5 Canlall a8 e Aadlis iy 8 ]

2. Establish in-line stabilization of the patient’s head and cervical spine unless contraindicated. Your

partner must maintain this position until the entire splint is applied.

Q\ k_\AJAQLm.AM ds.\ﬁj J.ﬂ@bdﬁ}ﬂd\;@‘)ﬂ ;;\;ML;_\I\_\E)S\MLM@&)N\ J}A:J\jc_ﬂ..ad\ UA\JHJJJJJ(‘;B 2
AL 5 ) em leall gy (e sleiil) s Al oda e Jadlay

3. Assess the patient’s airway, breathing and circulation.
laall yie 4y ganll 5 5all 5 Guiil) Apuil) (5 o)yl 283

4. Perform a neuromuscular survey by checking pulses, sensation and motor function in all extremities.
Al Gkl gaea 3 @Ol 48 ja 5 Gela¥) | (anill Jeli andy a8 4

5. Assess the patient s neck for JVD tracheal deviation and subcutaneous emphysema

6. Measure and apply an appropriately sized cervical collar to the patient.
Al Culiall aaally 48 1) 48, g0 8 6

7. With one person stabilizing the cervical spine, a second person provides anterior and posterior
support to the thoracic cage.

Somall Gadll Gl g alal lass iy G Gadill o by 48 ) dikhie b g 8 0 genll Caly Gadd 25 7
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8. The person stabilizing the patient’s head will direct all patient movement. At his command, 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 two to three inches of space between the patient’s back and

the seat.
Ge IS a0 el gl e alaie Yl Cleaall 48 ja) Aalal) cilgan sill elheb o st clbad) Gl cudily 5 53 (aill .8
Ale B () oy lbaal) @l jal die e Jady ol 3 senl) il e 3dailaal) agall o aleY) 1 Gpirasall 5 iladl)
Ade Gallal a1y lmall el o 51 3 GV 2 ¢

9. Remove the 0.S.S. from its case and unfold the two center sections.
Ot I astd g atia e Jleall z) AL S 9

10. The 0.S.S. is placed behind the patient in the space created between the patient’s back and seat.
e S5 il el g o gial) 11 b lmal) s el m s o810

11. Release the groin and torso straps. The torso straps should rest just under the armpits of the patient.
aad) bl it a5 o g g aadl A il g aall g @l 1 Ayl iy 811

12. Pass the shoulder straps across the patient’s chest and attach them to the corresponding strap at

each of the patient’s armpits.
cobiall o Akt 3 Gl Jay pal) b Lelay By acadl) i s S AT 50 12

13. Attach the second and third set of straps to their corresponding color.
Ll e Ll Lo ) A 551 g A1 e panall Ty 3 48 .13
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14. Ensure that each strap is not tugged, but gently pulled to assure in-line stabilization.
Ly il 5 Cum Lealati g Ada V) amny Qg Aamaa e Ay Hha B ) s 055 Y Al i) s o e 2S5 14
_(.\.ﬂ.h;.“ud.i
15. Do not make the straps so tight as to make it difficult for the patient to breathe.

Lodiil) Claal) e Caall (e Jaad Cusy 5 56 de aY s 5 Y 15

16. Bring the groin straps under each leg and attach to the corresponding strap at each thigh.
238 JS (368 Jiiall Jay 0l Loy )l 5 Blaadl can (e )l Ada ) sy o816

17. Pad each strap in the groin area before connecting them if time permits.
I sy i ) S 13T Lk 5 i ) ) Aidaie 8 Ada 5 W) qes dpday o117

18. Reassess all of the straps to ensure that none are too loose.
Al AV Sl e ol B elad ) gl aga s aae (e oSUl Al 5N puas e 8818

19. Place the provided padding between the patient’s head and the device as needed. This will help to

ensure that the head and neck will maintain a neutral position. Do not place the padding behind the

patient’s neck.

Ailad) laca e seluy a1 dalall G e Sleadl s leadd) (ol o Slead) ae il ) diad) adad aa 53 8119
) A8 ) Gt Al i Y 4S ad ey Al g el @ise e

20. The second person should now take over manual cervical spine stabilization and the partner will
position the head flaps along the sides of the patient’s head.
claall ) s e Al ClEall 5o 438l e o g Lai Gal 1) Gy o 58 o g U adE)) 20

21. With the partner regaining control of cervical spine stabilization, the second person will position the
Forehead Restraint Strap with the padding toward the patient.
hadl ol i) s Aa 80 i o SN (asiil) a6 Lai ol ) chi e 5 plapll (381 5all 052y ladey 21

22. Place the Collar Strap on the rigid chin rest of the cervical collar.
Aiial) A8L) (568 A8 Loy il puin g2 822

Photo: Graham D
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23. Reassess patient’s pulses, sensation and motor function in all extremities.
hadll ol hl en 8 @Oaall 4S a g pebeal) | Gl pasdsalely A8 23

24. Properly secure the patient to a long spine board.
amall JSAlL aday ) 5 AL shall o il 3 ganll Cufida ) e Cliadll pn s o8 24

» Complications:
s alicladd) <

1. The chest and abdominal straps could cause or increase dyspnea.
ol A gria (e gl e 8 Gladl g jacal) dda il 1

2. The Collar Strap could be displaced over the patient’s mouth, upon movement of the patient, and

create an airway obstruction.
bl el jad aie A i) (5 jlaall Slasl ca s Cladl) a8 e maail @l a3 481 AL il 2

+¢ Traction Splint:
) B_jaaa

> Indications:
aldidy) el <

It is used with suspected femur fractures.
lad) die dadl) adae A S 2y dadaadl (e Al Y B aadis

> Procedure:
selaY Al yh

1. Apply manual stabilization to the leg. )
Ly Gl ey 8 1

2. Expose the extremity.
baal) G jlall a8 2

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.

Sl Cadl Jles puag o i sl il A ol gl Y ) aelid) e a6 8y Glaclia g0 3
ALS B sy alSa S

4. Assess for distal pulses, motor function and sensation of the injured extremity.
oseSall Caphall 8 Gulaa¥) 5 Clliasll 4S ja | pall (asdy 8 4

5. Apply the ankle hitch/strap.
oSl (B ) byl ) pum s 885
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6. Using the other extremity, measure the splint size from the ischial tuberosity to eight-twelve inches
past the foot.
) Al e Jsh) ) 10-8an (I (Sl 555 G 5 pmal) Jshe oy o8 Aaled) Bl aaains 6

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.

G5 Ty iy Aaa) Aidaie Cuni ay p55 (35 Ty gyl A il el L iy i sull iRl e 5l a7
JalSll; 485

8. Lift the leg as one unit and place the splint under the extremity with the ischial pad resting against the
ischial tuberosity.
_é)}l\ ;)ﬂ\ﬁ_\ﬁg\fﬁ)}l\hw\ cAéLu.“U_\;EB);L}.;.“ F}Eh\jwéu\ @J"(‘ﬁ .8

9. Attach the ischial strap.
RE PP S S8 SV T )

10. While your assistant is still maintaining manual traction, connect the “S” hook to the rings of the

ankle strap.
el Al yil 85 sa pall lalal) )" i JSE e QNS Yty a8 se bl 8 e s sl Gand) ) el 2 110

11. Apply mechanical traction slowly until it is equal to or just surpasses manual traction. Guide

progressive traction by improved pulse and decreased pain.

AV QT S ) ass g B g sl camd) 858 ) Ll (5580 s Aidar 8 ) ey (Sl Condl s pm g 0 111
Lol Gpanlig

12. Secure the splint straps that support the leg and manual traction can be released.
6ol omd) A5 Sy o5 (pa g (Bl i ) gl Al Loy o612

13. Reassess distal pulses, motor function and sensation.
sl el 48 | il sy salely o813

14. Place patient securely on long spine board.

Al skl 5 il 3 panl) Caiia ) e adl g o8l 3y 14

» Complications:
s alielad) <

Inadequate manual traction or excessive movement of the extremity may cause additional injury and/or

improper immobilization of the leg.
Ol maa e i o) Al cllal s 383 ) Sl BLull L35 S AS jal) o) AS jadl g sl sl
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+¢* Long Spine Board:

+ AL ghall (g JBAY) 3 ganl) il da gl o

> Indications:
s aladiy) e <

Mechanism of injury (MOI) 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.
,Jalsadl 038 (e ST o) aal s 5865 131 Al glall (g Al 3 ganll Capii A ) aladind waas 8 SV sall i (MOI) Al A
(g 2 ganll JalS s pa a5l 838 (55 gy O omy bl (8
1. Neck or back pain.
ekl 2@ 1 1
2. Loss of consciousness or suspected loss of consciousness.
(o sl ol el o e ) s 2
3. Altered level of consciousness.
(sl s A i3 3
4. Alcohol or drug intoxication.
Aasa¥) 5l Jsasll aendl) 4
5. Deformity or swelling noted to the head, neck, posterior thorax or abdomen.
Lol Sl paall cala A8 I Gl )l (s Adasdle 5l 055
6. Any deformity, instability or pain associated with exam of the pelvis.
ladl vie (ya all pasd die oll agag 5l G pie o0l 4l .6
7. Significant MOI (i.e., rapid deceleration (fall) greater than patients height, ejection from vehicle,
motor vehicle accident (MVA) with speeds in excess of 10 mph).
131 4 Ul Gl sl ga aladaial) aey 3 ld) e G Gladll Jsh e el gl e da siadl Jie) 33 3al) dbal) 4417
S(Relall A Jie 10 o Aol chal )y
8. Any electrical injury with related trauma.
L ddlaial) = sl 5l Al yeS lal 6l .8
9. Any injury related to high velocity projectiles (bullets, arrows, fragments from explosives) or
penetration injuries to the head, neck, torso, abdomen or pelvis.
dihaie & 48 sl Gl o (<l ladt) Glad gl 3 U Y Jie) dgle Ao ju <l il siialy dileie lal i 9
sl gl okl e aad 280l )
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> Procedure: )
sl AY AL b <

1. Cervical spine control should be initiated simultaneously with inspection of the patient's airway, and

maintained until the patient is fully stabilized on the long spine board.
iy el die Al (5 jlaall (s bl die ol (e o o o A8l dilaia 8 g 3 penll e 5 sl 1
Alyshal) (5l 3 senll Cyida ol e ALlS 5 ey el Cally g ol ol i Cuil) e Al

2. Perform a quick neurological and circulatory assessment.
Arg s B gaay 4 5adl) B ) pall anili 5 uac (and ¢l jalial 2

3. Place the appropriate sized cervical collar on the patient.

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.
laall vie 33 g ga Abal (gl apiil g pu pandy ALl oy Al e dria g g saal 5 AxkaiS Cliadll @y g 4

5. Once on the backboard, the patient’s 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.
Logio JS smy Cpas pa lllia - A YY) dldasd) g s 11 ) Claall il kel s day ) iy Aa 5l e lladll gy 3205
Al G g AT Ty UYL g3l ) S el

6. Lower extremities should be secured with straps above and below the knees.
LGSl a3 g8 dda 3 Aan) g L cny el Gl JhY) 6

7. Repeat neurological assessment.

andl andll salely 48 7
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+«* SKED Stretcher:
s LSl ANAS o

> Indications:
D aladial) el <

1. Transportation of an injured patient over rough terrain to aircraft or ambulance.
Bodall N3 e g ddhhia e clbaddl J83

2. Horizontal or vertical lift of patient to aircraft via rescue hoist.
AEY) daa Gapb oo 3l ) A gee o) 480 5 say ladll pd ) 2

> Procedure: ‘
selaY Ak <

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.
glae o (bl oLaL SO TELI ¥ 8 Sl A 2oy ety o5 el B (pal el i) A e i ]

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.
A Con oy a1 e AN B (el ) Ales) Lladl Al 880 g sl daial] IS (ga (YD (l 1) wd ) day 55 Jlaoly a8 2
RUNE PETFEREWR

3. Repeat the same procedure with the horizontal lift foot strap at the other end of the SKED.
ASAE 5 AV A 8 EY) sl ad ) a8 ae dddesll udisalely 83
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4. Place the patient onto the SKED by either log rolling him onto the SKED or 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.
Ailed) il Al o anadl Byl (e Allaol Aad gy ) Lgle dania s Axdy Al gy Sl 4B 5 b laall sy o 4
()
5. Place the four cross straps over the patient and loop them through the buckles.
Al Laadall daill 8 day yd IS Jaal s Cladl (38 A )Y Aa Y day 08 5

6. Run the foot cross straps through the remaining unused grommets at the end of the SKED and loop
through the buckles.
Lo s de ) cladll & a3l Jial By sk e a3l dlgs ddayil day a8 6

7. Ensure that all four horizontal lift straps are equal and attach them to the locking carabiner / snap-
link.
o il ) Ly 4 5 gl (555 A V) Y1 gl i 5 qsen (f (00 S5 7

8. Using the V-strap from the tag line, attach the two locking carabiners / snap-links to the head of the
SKED stretcher and ensure that they are screwed tight.
35 A 51 pe (585 Lgmaen O (g 2S5 Sl A (ol ) (I (piilall dag 0 08 apn sl Jis 3"V JSE e Ly 30 euszui_.,‘_g
Al
9. Attach the hoist hook to the large, steel, locking carabiner.
SomSl Aaaall Aalal) 1) AEY) Jis oS Ly 5 8.8

10. Grab the tag line, give the 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.
Jin a0 ladll dgm s B 5 5 5l 8wl lea Jadia ) Asaliall 450l il JLaY) el apn 5il) s s 8,10
Bl J20 I S cilemal) Jiay a3l A1 AS ()00 il ) Jsla lendy ol ) Al Al g yal) 4 5l

11. Once the tag line has been released, place it inside the bag and prepare yourself to be hoisted to the
aircraft.
AEY) Jis Gasb e sl ) aled ) any Seluds jha g dgial) JAls 8 deia g5 4 51l dis Jeads 8111

» Complications:
s alielad) <

1. In-line spinal stabilization cannot be maintained if the patient is moved/hoisted without the use of the

0.S.S. or long spine board.

s A g alasind 25y ol 131 (g a8l 5 gandl & Alial aanic 065 oAl (alalN) 8 g il 5 gaadl il e dbiladl (S Y 1
Al sl o 3 pendl Cufida gl ) (10.S.S) b paill (g il 3 senl

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.
ZS‘M 7 OB A = ?j (‘_AJX = - (Gl e
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** Intravenous Therapy:
p (3all) 2ol Gk Ge Jilgud) pllas) o

> Indications:
s aladil) S <

1. Need for fluid replacement.
el g pa ) Aalall
2. Need for medication administration.
sl Gaob ge 4asaY) stheY dalall 2

> Procedure:
sl al¥ Al

1. Assemble equipment — IV tubing, fluid, catheter, gloves, constricting band, and tape.
LY Loy s Sl Bl N Al e sl Al oa ) sl Bl sdiall (o sl — Aaaaianal) <l 5081 (i o8 1

2. Check IV fluid for clarity, expiration date, and leaks. Discard if not clear; date expired, or leaking.
OSa al 130 aaal) 2220l ¥ A G puii sl a5 aae s Al elgil ) Ala 435S (e U o)) L) (andy 8 2
Dl e 51 Uil

3. By using aseptic technique, connects 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.
il i) 5 jaa (bl s (gdaall (S By o5 ML) s (Bl alenall (I Cosal) day gy o8 A sla puall Ll alasiuls 3
el 3Mel A8 Glld any sl (o sa sl ol sedl £ s sV ey Jildl g a5 alasall

4. In serious/life threatening situations, select the antecubital fossa.
Ayl (N J Al Aaa AaleY) 3l dhaia pidl s alibal cubiad) Galddl) xie 4

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 site with analcohol pad in the same manner.

S 131 A5 30 aad ki S aiedll Bale @l i 4 310 AS ja By sk oo (1 isie SlId IS 13T) (0 50Y) Balay dikaiall (il B 5
Al ity J sl A g ol o8 Gl ey 8 )

6. Perform venipuncture with thumb or finger pressure below the insertion site, to stabilize the vein

while holding the IV catheter bevel up.
eV 8L el Lai 3y ) sl il J Al a8 ge caad AT ganal 5l aleaVU Latuall daud 53 alall clusey 8 6

7. Direct needle entry at a 30 — 45 degree angle from the skin. Once blood enters the flash chamber,
move catheter almost level with patient’s skin.
Lo ala ) (5 ey ol SEISH el jats o8 5 aal) ) o) J3 Ll As )3 45 — 30 sl 30 591 U3 dm s 7

8. Guide the catheter/needle into the vein.
sl Jads ) il o8 Y0 ad A8 8

9. Advance catheter off needle and into vein.
sl Jala () Leadal 5 3,090 e SASSI 5 at 089
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> Complications:

s clielaal)

1. Hematoma at the insertion site.
JA aBsa B say5 .1

2. Infiltration.

Aladl Al o e pal) il 2
3. Air Embolism.

Ayl Jala N e sedl Jeia 3
4. Phlebitis.

sl cled 4
5. Arterial cannulation. )
sl e Yoy lpdll Jsaall 5

¢ Intraosseous Therapy (F.A.S.T. 1):
: (FAS.T. 1) phiad) g3 315k ¢ (g diall) Ji)gudl) sl o

> Indications:
- Al (S8 <

It used in cases of shock/trauma when you cannot establish an I.V. access in the patient.
claaall 5 )0 Gk e Jsaall cliSe Y Lavie Ll 5 dadall CiYIa (8 45, jlall o3 p2ais

> Procedure:
selaY Al b

1. Place the patient in a supine position, maintaining cervical spine control precautions if needed.
D 5aY) ol 137 48 ) dadaia 8 (gl 2 sanll e ddailaall pe o el o aliie Ciladll Jaad 1

2. ldentify the landmark (Sternal notch) and locate insertion site (sternum).

(=i alie) Jsaall (e g ga s (i) alae 5 8) Claaall e day pl 4aSkall 2a 2

3. Ensure that all equipment is ready for use and available for immediate access when the procedure is

started.
Aaleall eay 0B 210353 5 3als 5 33 53 50 <l 51 e o (ge 2S5 3

Introducer Sharps Cap and Plug

-~

—~N

?J)

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.
Aolead) A 8 gl &l ane g A8 e Tadla g J oSl o5 ey, 0 2Y) J sl dilaiall el 5 ddall <l ) g3 )1 4

5. Push the F.A.S.T. 1 device strongly perpendicular to the surface of sternum. All the needles should be

applied equally to surface in order to release the central needle.
S panll s e ey ) pen 0585 O i il e B8 A gae By par B " FAST. 1" Jea gdupd 5
3l 50 Bl i e

6. Remove F.A.S.T. 1 device and connect the tubes and put the cover on.
Lo elasll pm gy i lay ) s "FAST. 1" S AL 3 6




7. Attach a 10-cc syringe, filled with Normal Saline, to the hub of the needle and inject 5 cc of Normal
Saline.

aball gl e adlaiil gl Jals ) dsiad) dasd 5 " Normal Saline” Jislae (s (oo o 5 gy o8 7

8. Remove the syringe and immediately attach the IV administration set to the needle. Do not remove
the attached bag that contains the tool which used for removing the needle.

30 AN 5Y A sl saad) e (g sing ) daaiall GusSI A1 5L A8 Y 3 58l 5 ) geay s3all slac] 3o Ly g dial) 4 5L 88
oadll alae JA12 83 ga gall

» Complications:
s aliclaal <
1. Slow infusion from clotting of marrow.
pball glad iAs G (adad) @il 1
2. Osteomyelitis.
abal) glas el 2
3. Periostitis at the injection site.
Jsadl e 3 olaall gl 3
4. Fracture of the bone.

phadl S 4
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** Surgical Cricothyroidotomy:
D el g paaad) LS 3ok e dal jad) daddl) Llas o

> Indications:
s aladil) S <

1. Upper airway obstruction.
el il g jlaal) Slasal 1

2. Airway access below the level of the vocal cords is needed (i.e. crushed larynx).
(5omin)l adaat Al i) 4 uall Jliall (5 gine an Apuadiill (5 jlaal) I Jaal) ) dalall 2

3. All other attempts were unsuccessful at establishing / securing the patient’s airway.
olad) vie Al s jlaall il ALl (5 HAY) @Y slad) piea Fladpae (3

> Contraindications:
D aladily) adlge <

If the patient can be effectively ventilated using basic airway management skills, surgical

cricothyroidotomy should not be performed.
vie Al g jlaall o 5kl Say S I3 asaldl G pumall clie Sy5h (e daljall dall dlee aladind gy Y
Al (5 Jlaall 480N dallaall (3 5k aladinly Cliadl)

> Procedure:
selaY Ak

1. Identify the cricoid membrane. This is bounded superiorly by the thyroid cartilage and inferiorly by

the cricoid cartilage.
Y1 e e gl Cag pzmall g (A (o Bl Cagpuiasll (G eliall 138 aly | casald) Cag sl cLie adga aaad ]

Larynx

1. Thyroid Cartilage

2. Cricoid Cartilage

3. Cricothyroid Membrane
4. Epiglottis

5. Vocal Cords

172

——
| —




2. Prepare the area with iodine solution, if available. With a scalpel, make a 1. 0 cm transverse incision

over the membrane. Use the scalpel to puncture the membrane after the skin incision is made.
Apm e Al ya Aad Jeny o8 o sl alasinly 15850 3 S 13T 3 51 O sl Lmasa (325 (e Ailaial) ypmady i 2
LUS aay Liall Q) Lyl pasind oliall 358 alall 8 an 1 J sk

LARYNGEAL PROMINE

) N
(ADAM'S Apoyf) ce
J

3. Enlarge the incision with the handle of the scalpel or other appropriate surgical instrument. NEVER
enlarge the incision with the scalpel blade.
Al gl oyl 5500 Tl aadid W AN Al jadl il 5 Ay 5l Ja el asie Aand g3 Anill aa giy 8 3

4. Insert the appropriate sized tracheostomy tube (a trimmed / shortened endotracheal tube may serve
as a field expedient). Inflate the cuff, ventilate and confirm successful placement:
Aaii sl e JaasS ashaaiul ) LI ale 5l Gl ity (e () (ool A gl (e cdiall paall Jiasls 8 4
AlSa b Ay o3 38 sl Of e 8B g iliaall il W) 8 3 e gl o U Al W8 (558 pae Alla & ale )

d);w@;.al\

Lol die Cladl jaa Jg g 2 grea ddaad

a. Observe rise and fall of the patient's chest.

b. Auscultate for bilateral breath sounds.
oiead) (8 il Gl gaaal 3 san g () Al deland) Ao 5 g lainll) o
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» Complications:
s clielaal)

=

. Hemorrhage at site and into airway.
Gt (5 jlad) Jala I sl Jgan s Al dilaie b iy il 1
2. May cause pneumothorax.
(gonall g i) s 82
3. May cause subcutaneous emphysema.
_.\l;l\&'_\;ﬁc\}gi\éa#\_\.pﬁﬁ_?,
4. Esophagus may be perforated.
el it B 4
5. Possible laceration of the vocal cords.
Agigeall Juall ) Jeine 758 .5
6. Possible laceration of the thyroid gland.
Al saall ) Jaise = 52 6

¢ Chest Needle Decompression:
1 8 3L Ja gaal) (5 juall )9 i) Jabida (i o

- Ayl e <

> Indications:

1. Patients with suspected tension pneumothorax.
addie g uall #15 il Alla Egan 1 giall Galiadl 1
2. Chest injuries with diminished or absent breath sounds any side of the lungs.
Ol e Aga gl b el O geal alasil ) glalil Anliadl juall cilial 2

» Procedure:
elal Ak <
1. Apply oxygen 15 LPM via BVM or NRB mask as indicated.
(NRB) (iill g8 ) (BVM) <l 5aa¥) 325k e 48801 il 15 Jamas (annS Y1 e laall sllacli a8 ]

2. Identify the second intercostal space between the second and third ribs, mid-clavicular line, on the

side of the pneumothorax.
Ladll jaalldga 8 558 il alie Chatiodad G alially S alial) G g )il a5 Jsaal) Al aaaty 8D
Vs
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3. Quickly prepare the area with providone iodine swabs.
2 52Y) 3ale Alausd g Akaiall agini g julaady A8 3
4. Insert the needle at a 90-degree angle from the skin, “hugging” the top of the third rib and into the
intercostal space.
) il 5 A el ey 15 M Jomd (S A aluall (558 Jpaall sk e Aa 5 90 sl s Janls 43 4

5. Remove the needle and leave the catheter in place.
Ll b sl i Al s AL A8 5

6. Secure catheter to patient with tape.
adl e BeaY Loy yi Aol 5 S iy 86

» Complications:
s aliclaal) <
1. Simple pneumothorax.
) 5yl 215 81 Al 1
2. Laceration of intercostal vessels.
el G A sl e Y1 35052
3. Laceration of the lung.
A5l Al 3 5a 3
4. Local cellulitis.
Jsaall ddhie Jalall clgdll 4
5. Subcutaneous emphysema.
Alall st el gell xaad |5
6. Local hematoma.
Al st aall xead 6
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¢ Patient Assessment in Trauma:
- claal) (and g ﬁ# o

> Overview:
sdale 5l

Trauma is the leading cause of death between the ages of 5 and 50. Key questions to ask are: What
happened (MOI)? How was the patient injured? Trauma assessment is indicated for any person(s) whose
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).
dball yaal degall Ay (e A 50 ) <l sis 5 (e Slee ) G ala sl A D sall Sl aal e 7 s pall bl s
Llal 401 ) (2 ya3 38 (S lian (S agan (558 Abal) i € Gaddll Ll cuilS o ¢ (dlal) 44l) s gl ez a
A8 ) s ghaall 5 el jlndl Gl Aabud) el slamad | 5 oall | (55 all Jie sl

» Pre-Hospital Management:
s Adbwal) ) Sl J dalaal) <

A. Scene Survey:
- Gl 7 e gL

1. Obtain an overview of the scene and the patient(s).
obadl sac 5 Calall &y e dale 3k 23l 8

2. Consider the safety of the medical personnel and the patient as well as the safety of the aircraft.
il e I AleaYU cpubad) g staadl Al ey a3

B. Primary Survey:
s S dal) (asdl) o

This is a rapid assessment to identify all immediate life threatening problems. Oxygen should be

administered as soon as possible, and vital signs can be taken during this portion of the assessment.
e Gl slhaef cany  lad) vie sLall aagall GLLAY] auea e o il Claall g s o 58 Sy (anill N
oandll (e Bl a3 IS 4 paall bl 340 (Sars | Sae Ciig g s anaS )

1. Airway with cervical spine immobilization (if appropriate):
D (Y G gl 137) A8 0 Alhaia B o AL 3 garl) Cuplll pa Apediil] o jlaall pand 1

The patient must have an open airway. The head tilt/chin lift or jaw thrust method and airway adjuncts

can be used to maintain the airway. Apply rigid c-spine collar and board if condition or clinical suspicion
warrant.

el alasid I ALY Sl xd 55 ol ) s 4k alasiud (e Cliadll die s gide D) (5 el 0585 o ang

6 ) 3 goall i A ) 5 Aiall AL g g0 8 laal) die A siie il (5 jlaall e Aailaall Al oS Ao lihaal) dpuill

LAl s gies A cils 13
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2. Breathing:
s oudilll gand 2
Adequacy of the respirations must be assessed. Look, listen and feel; auscultate breath sounds with a
stethoscope. Examine for signs of tension pneumothorax (deviated trachea on palpation, decreased
breath sounds on affected side, subcutaneous air, crepitance, hyperresonance on percussion), and

punctures.

Al delandl 3y 5l e el G glal ) g laiulil a8 Gulbaal) s g lainll) | Hlaill 3y 5k e liaall vie (il s g
e Aadl dgall b il G geal Glati 49 5¢l) dpail) Gl ail) Lo grcaall (5 prall &) i) Alla 3 Cladle Ganil
ovall dshaile B gl (Haall e @kl vie ol 80k 5y Aad B Gga Alal) Cat o) g

3. Circulation and hemorrhage control:
Dl e 8 huall g 4 gadl) 35l (and 3
Central (carotid) and peripheral (radial, femoral) pulses should be checked; assess skin temperature and
color, capillary refill. Identify and attempt initial control of significant external hemorrhage.
om0 gl 8 (G381 Al 5 (5 S (i) Al (ndl ) 23Sl ol 52 (3 Gl i o
ABEY ade 5 pland) Jia sy oaola G sl duad @8, Ll ol ey g juil A el e Y1 pdll g sy Gand 435l sl

4. Disability:

: Jandl pasd 4
Assess level of consciousness using the AVPU mnemonic: Alert, alert to Verbal Stimulus, alert to Painful
Stimulus, Unresponsive. Check pupils for symmetry and reactivity to light.

8 s @l iy g dae 5 Wl Cleadll ) Gims A ol (AVPU ) Ak alasinls Clad) vie o gl (5 siue auily o8
Cladl o) S P Gajall dae Sasill (3l e WO el Al 3 da8 Gl Caiin Gleadd) o) (iny Vs ) Al
Yobadl o) s U il jcladl a b G she ) gl alae e 558 Taaall e alpall Gl L1 L Cuntiany

oyl gn Ale iy cpigalls dena ¢ gl i pands Ll 8 ALIS 5 ) gy o ol 88l a5 udat gl ) iy

5. Expose:
: qladl 45 05 .5
Remove clothing, as needed, to examine and evaluate the patient’s injuries.
el Clbal ai g andy asli (S @lly ) callad 131 uDlall A1) 5L o8

6. Status:
: clladd) s 4uat 6

Decide if immediate transport is indicated (“Load and GO”).
N ol 58 3 ) peay Cliaal) J85 a8 131 Ly iy o8

C. Secondary Survey:

© 69N dall Gaadll

1. Take and record vital signs.
claall 4 pall Gledtall iy 22l 28 1

2. Head: Inspect the mouth, nose and the facial bones. Inspect and palpate the scalp and ears; and
check the eyes and pupils.
5l 5 Ol andl g a5 Gl 1 85 8 el andy 0B as ) alae 5 ail) adl) (asds B r (il gand 2
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3. Cervical spine.
Al ddhaia B (5 jadl) 3 garll pand 3

4. Chest: Inspect, palpate and auscultate for breath sounds.
Akl e laadly il <) gl () g laial) 5 aalill | il Aol gy (andlly 281 jMall gaad 4

5. Abdomen/Pelvis: Inspect and palpate the abdomen, assess for pelvic injury or instability. Consider
the use of P.A.S.G./M.A.S.T. if indicated.
oasall )il ate ol Alal 3 ga g apily a8 | aalill g laill Aasd g Gl Gasds a8 1 pagally Glad) paad 5

6. Lower Extremities: Inspect and palpate the legs and feet. Check for distal pulses, movement and
sense of touch.

7. Upper Extremities: Inspect and palpate the arms and hands. Check for distal pulses, movement and
sense of touch.

cosallly (bl 5 Gl 4S | il Gandy o ealill 5 il By sl e 2l ¢ 1A Gandy o8 1 L) Gil lY) (asd 7

8. Back: Inspect and palpate.

9. Identify and treat wounds and fractures.
hadl 8835 sall ) gusll s = g jall dallaa s 2aaiy o8 9

+¢* The Trauma Patient:

» cililal A datlaa o
> Overview:
s dale 3ol <

These concepts are the management steps of the trauma patient care:
Dbl s e Alial) vie dalladdl @l ghad 4 300 aaaladll

1. Always perform a scene survey; look for hazards, signs of violence, weapons and/or additional
patient’s. )
Caalall S 8 o AT Gabias o) AaluY) Caiall s ga g Gladle |l e i Lails Golall 7 e g Uiy o8 1

2. Begin every patient assessment with ABCDE.

.(ABCDE) dalladll 5 anill moaiall Judeiil) aily (ias JS sy a2

3. Always assume spinal cord injury in patient’s with multiple injuries and/or significant mechanism of
injury. )
B335 Alal) A1 culS 13 ) saaie clibaly Cliadl addl) die (Sl dall Al 3 5a 5 Wil #8553

4. Administer a minimum of 10 liters oxygen by non-re-breather mask for all multisystem trauma
patients and/or patients with significant mechanism of injury.
Ay cllal cpbad) apes ) i J81 e 43801 51 10 daeas gLl 335k o0 GeaaS V) e ollacly a8 4
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5. On scene time should be limited to less than 10-15 minutes.
383 15— 10 55 Y o g Gl lSa (A g sall Axllas |5

6. I.V. therapy or other procedures should be done while en route to the medical facility. DO NOT delay

patient transport for these reasons.
Cladl Jo am Y | adiuall I Clad) Jis 5 IS 5 all Jaly o35 o) s (6 AY) Glleall 485 ) sdaall slaci 6
o e cleall 3y oLl

7. Continually reassess your patient’s status. Patients with multiple injuries and/or significant

mechanism of injury should have vitals reassessed every five (5) minutes if possible.

131 @8y dusad JS drgly clilal ubiadll vie 4 piall Gladlal) 381 Cany 5 s 5 ) gy ibiaall Alls apiii g (and salely 487
Lo ety <

8. Transportation to an appropriate medical facility is crucial.

ol ey i) jaadidl gddted) ) clad) Ji sy 8

» Pre-Hospital Management:
s Adbwal) ) Jgagl) Ji Mall <

Establish and maintain a patent airway, assist breathing as indicated, control hemorrhaging, determine
critical injuries, patient’s stability and “load and go” situation. Maintain stable vital signs and prompt

transportation to appropriate medical facility.
cllall aaad Gy 3l e s jlapally a8 @lly Can g 13 i) e Claal) sacliey Leale Adadlaall g dpudiill (5 jlaal) xidy 28
L gal) bl l il o Laila Vo) bl Ja) s gied Cliadll Als ol 131 Lad aaas s Clad) Al ) il 4 )
el adiial) alsy P Gladdl aie

Basic life support Advanced life support
Bladly Ailandy) Alial) slally dasiial) 4 lial)
1. Airway: protect cervical spine as indicated. *If problem refer to airway management protocol.
d}‘aﬁk—b&kﬁé‘)ﬂn J}Aﬂ\aﬂ@é:w\ L..SJI.AA‘ y i s \'Ji:\_.\u\_'m]\ Q\c\ﬁ‘y\g._maw\ Lﬁ)‘%‘“n Cvuues*
A s i 13 Auil) (o jlaall 8 S5 cllia
2. Breathing: *|f problem refer to airway
Dol 2 management protocol.
el @l 130 Laubiall cile) a) s il 3y o8 *
) s IS
3. Circulation: *If problem refer to shock protocol.
c sl 5yl 3 S 131 Apuiall cle) ja ) Cas darall Al 2 ey a8 *
B39 90
4. Disability: determine Glasgow
Coma Score.
SIS elie Bask e o ) st st BB aall 4
ERpreSy

5. Administer oxygen per
Patient assessment.
D il gind 131 e Y1 Sle Cliadl) sllaely 8 5

6. Assess for major trauma.
Jadl (883 g sall dand )l CLLLY) (asds o6
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7. Determine “load and
Go” status of patient.
Al lall Jal Can g Cliaal) Al ailS 13 Lo aaay 087
N

8. Place patient on
Long spine board

As indicated.
131 ALy shall (g8 3 ganll Capfii A gl e laadl) s i 8
9. Transport to nearest appropriate medical 1. If time, place patient on
facility. cardiac monitor.
nlia e il I Glad) Ji 8 9 Ll A e slea e Cliadl g ey ci gl S 1A ]

2. Establish two ivs of n/s or I/r per i.v. therapy
protocol. Administer 250 cc bolus from each i.v.
until patient’s b/p is > 90 mm hg. Reassess
patient’s vital signs after each bolus.

s ok Jaysill & 55 e el elae Y (piind oLy 8 2
elbeli o el ¥ a3l ok Ge Y S8
pall Jaka praay (s Aa38 JS (e Any ju A8 o w0 250
pasd saleli 8 355 ke 90 (e ST Cladl) i ol
A das Ay al) Cledlall

10. Reassess vital signs as indicated.
o) die 4 gal) @ladlall s salel 2810

+** Head Injury:

> Overview:
sdale Bl

Head injury should be suspected with any loss of consciousness or mechanism of injury that would

suggest possible head injury. All patients with a possible head injury will be treated as having a cervical

spine injury until proven otherwise. The most important sign of a head injury is the patient’s level of

consciousness.

s ool b Aldine Alial 3 ga g ) el LD AT 2 ga s ol o ol o Al (g b Gl 1 8 il o sa 5y L) Cany

o= M 5 siman uSall il 2y i A M) b Aalan sl o) (0 e peadle o O cang al T 3 Al iulialy (ppdadl)
o cllal 8 dadle aal ey Cliadll xie

> Pre-Hospital Management:

D Adbwal) J) Jeagl) S8 el <

Stabilize the head and entire spine, reassess for changes in level of consciousness, limit LV. fluids,
transport as quickly as possible and limit altitude to 1500 feet AGL or less.

O

J9 ) aS 2aay o8 o sl (5 ghna By (g ] 8800 8 gy o= Sl (5 siune sy B (5 8 3 sanll ol ) ity o8
2815000 B i) o (San iy g july Cliadl Ji &8 a5l 35k oo (aad
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Basic life support
sladly dslatdy) dlial)

Advanced life support
Slally dasiial) dlal)

1. Airway: protect cervical spine as indicated.
48 Hl) dakaia ‘_gg;)ssﬂ .\}Ad\&:‘u;gg + Al .w“:.s‘)l;A” 1
AR cua giad 13

**if problem refer to airway management
protocol***
i€ 131 Lpubiall il Y] Cava dpudill (g laall g 0key A8
Al (5 jlaal) b A5 lia

2. Breathing:
Dol 2

**if problem refer to airway
management protocol***
llia cul€ 131 puiall cile) 2l G i) & Dlay o8 *
) ~..~“ Lé “!S B

3. Circulation:
T4y gaal) 30l 3

**if problem refer to shock protocol***
S 3] Al el pa Y Caua derall Al 70y 28 *
o

4. Disability: determine Glasgow
Coma Score.
SIS e Ba b e oo ) (6 fe Aty Gl s Sl 4
g sl

5. Administer oxygen per

Patient assessment.
Al ailla il 151 e Y1 Sle Cladl) ellaely 8 5

6. Assess for major trauma.
oladl 53 g sall Fani )} LY (andy o8 .6

7. Determine “load and
Go” status of patient.
Al bl Jal Can st Claadl Al il 15) Lo 20y 87
R

8. Place patient on
Long spine board
As indicated.
151 sl (g il 3 panl) i A e il gt 6 8
el i

9. Transport to nearest appropriate medical
facility.
Amlie Gaditae il ) laall Jaiy 289

1. If time, place patient on
cardiac monitor.
S A8 e e e Cliaadll g ey B ) IS 1A ]

2. Establish i.v. of n/s or I/r k.v.o. per i.v. therapy
protocol.
5 0P Jasill g 5 (e gdiall sl (i Ly o8 2
el ¥ s a5l Bk e Y Sl

10. Reassess vital signs as indicated.
hadll vie 4 gl cladlal) aii salely &8 10
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+¢ Spinal Injury:

D S sdd) Jall Ala) o

sdale 5l

> Overview:

Spinal 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 traumatic injury; 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.
i) ddle cileli ) e Gal | Gulaadl | cl ) alabaal (e 453l lal gl ae (S 0l daall 8 Alal 3 a5 Gl Cany
OSa b oo sl 38l () Sy Clan ol ohad) ) sedall | saall 28 0 Gl ) ol Gl # 5 a A S Cliaal) | adasl)
LA 3 sl s Ale ey g U8 A5 Of aly nand) (andl) 3l ALY A el oSS Als o 3 Calal)
> Pre-Hospital Management:
P Adiaal) M Jsasl S Ml <

Use spinal precautions with all trauma patients, immobilize appropriate patients prior to transport,
assess and document all neurological findings.

einanll Gandll apdiy 8 Jal) J8 Glaall Cadliall il a8 sall o) ja Gubadl] gias ge (Sl Juall 2l ) 4l
REN ki SVENyg N )

Basic life support Advanced life support
sladly duilaidy) dlialf lally daaiial) 4 linl)

1. Airway; protect cervical spine as indicated.
a4 )l dshaie ‘;Lﬁ)ssl\ A}AA\I\:‘LA;,\?E;M "”\L”;)l.;d\ 1
A G gind 13

2. Breathing:
ol 2

3. Circulation:
sdgeal 550l 3

4. Disability; determine glasgow
Coma score.
SIS Gibie 3ok e oo ) (s ste paat QB 1 aall 4
Al

5. Administer oxygen per
Patient assessment.
Al s gind 131 e Y1 Sle Cliadl) slaely 8 5

6. Assess for major trauma. 1. Place patient on cardiac monitor, if time.
el 553 53 sall Hgusts Il SLLY) (s o5 6 il 81 50 en e limal) g mansy <8 S 13 ]

2. Establish i.v. of n/s or I/r per i.v. therapy
protocol.
3 Ok dey sl & 55 e saall elae Y (pind Ly 8 2
el aY) s 3,0 Gayh e iy Sl
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7. Place patient on long spine board.

131 ALy hall (5 a8l 3 gaal) Capiii A ) e ladl) pn g o8 7
Ll i

8. Transport patient to appropriate medical
facility.
i Ghdiae 8 ) s g puly Cladll iy o8 .8

9. Reassess vital signs as indicated.
Slad) die 4 gall iladlall s salely 48 9

s Amputated Extremity:

> Overview:

/7
>

= Gkl iy

sdale Bl

Amputation can become life threatening if there is associated hemorrhage. Use the tourniquet to

control the bleeding to save the life of the patient.
sl AY Gy 3l e 5 gl A5 i) axaiud

» Pre-Hospital Management:

il Camlias gl S0 Bladl Ba3ge dbal e o Sy i) Al

bl

D Adiwal) ) Jeagd) S8 el <

Control bleeding, treat for shock, manage pain, recover and appropriately package amputated part if

possible for potential re-implantation, transport as

quickly as possible.

oo 4l o ad S (8 sl ¢ all s il dihie denaiy Al Caddd daaall Al dalles Cay 3l e 3 skag)

e iy g uls ladll Jiy o8 Cilad)

Basic life support
Blally Auilaidy) dliadf

Advanced life support
slaadly Aasiialf dlad)

1. Airway:
s Adill) o jlaall 1

2. Breathing:
ol 2

3. Circulation: control hemorrhage

%ﬂ‘é&ﬁ)}aﬂuﬁ\@}a_ﬂ‘ 3)}3}\ 3

4. Disability:
Dol 4

5. Administer oxygen per patient assessment.
Al s gind 151 e Y1 Sle Cliadl) slaely 8 5

1. Establish two large bore i.v.'s per i.v. therapy
protocols in non-amputated extremity, to maintain
a b/p >90 mm hg systolic.

3 Ok deysill & 55 e saall elae Y (pinid Ly 8 1
Gkl 8 el al) G g 250 Gk oo Y S
Cladl vie oal@l) aall lara e ddailaall | jgie )
(35 ale 90 (3 S
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2. Place patient on cardiac monitor, if time.
) A8 e Jlea e Clad) pia ey i ) IS 132

6. Retrieve amputated part and place in plastic
bag.
(S eSS () siaall ¢ jall mng b8 6

7. Transport promptly in
Position of comfort.
Ay pe gran g (Sae G5 £ el lad) Jayy o8 7

8. Reassess vital signs as indicated.
) die 4y gal) Cladlall i salely 488

+* Evisceration:
bl g A A slaal) z g A o

sdale Bl

> Overview:

Shock, hemorrhage and a significant hypothermia can accompany an evisceration. Use sterile gauze
moistened with saline for a dressing and take steps to treat shock and prevent hypothermia. The patient
should be transported without delay.
(UBL) Slan Gk padind  adl z A W eliial) & 558 Al pe caan o (a anal) 3 ) ja s (alidil 5 ol el
A (aliail aie g dadal) Al dalleal duuliall ol shaall al o LaalI ddaat s siacatl (Bl Joy sill Qs 4k ya 5 daine
)P\:‘LS\ O cladll J8 gy 4l 3 ) o
> Pre-Hospital Management:
P Al ) Joash bzl <

Maintain stable vital signs, minimize blood loss, minimize loss of body heat, prevent or treat shock,

cover the wound, transport promptly to nearest appropriate medical facility.
ey o3 dadall Zle o) ey ad amad) Gadl ) 128 (pe Jli g adl) G188 e JB 5 e &y goad) ciledlall e Jaila
Cnlie (Adian g I da jus ) gy laall Sl 2 )

Basic life support Advanced life support
Bladly dlandy) Alial) lally daaiial) 4 L)

1. Airway:
s Adill) o jlaall 1

2. Breathing:
D oadill) 2

3. Circulation:
DAggeall 350l 3

4. Disability:
D el 4

5. Administer oxygen per
Patient assessment.
D il gind 131 e Y1 Sle Cladl) glael 8 5
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6. Cover eviscerated organ(s) with sterile dressing 1. Place patient on cardiac monitor, if time.
moistened with normal saline; do not attempt to | .<lil) 48l e jlea o Clad) pn  mavy gl S 1311
replace organs.
Jloy b ja 5 alina ey Ghadl (e da Al (il e 6 2. Establish two large bore i.v. per i.v. therapy

dala I dajall claal) Jual Jslas ¥ | s Jay 5l protocol to maintain b/p/ > 90 mm Hg systolic.
bl adll i o dladlaall odaall elacd (poa olily 8 2

(35 ple 90 (o ST Ciliadl) die  alail)

7. Assess for possible impaled objects. Do not
remove impaled objects.
oAl dsas ¥ 5 jaie pluad @llin S 151 Lo 2ty 87
LelSa g 8 il ala¥l)

8. Transport promptly in position of comfort.
Aag e dgmada gy (Sae i g ¢ by Cladl) Ji 88

9. Reassess vital signs as indicated.
Slad) die 4 gall ciladlall i salely 8 9

** Impaled Objects:

JURCTESFIRRIRCIRES

sdale Bl

Never remove an impaled object in the pre-hospital environment unless it interferes with the patient’s

Airway or Breathing; 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.

ladll vie Gl 5l Al o jlaall e (i ey S 1Y) i) () U sea sl U8 AlSa e aiall anadl )5 Jglas Y

85 4ilSa b paial) amal) ol iy a3l A 8al ) o Adlal ) paimy anntty O (S LS (g0 5 pakall L) A

OSae g gy cadiaall ) Cliad) a5 4 aied dapnia

> Overview:

» Pre-Hospital Management:
D bl ) Jeagl) Jib el <

Rapid assessment of the patient, stabilization and transport. Maintain stable vital signs, control bleeding

and treat for shock.
Aedall Ala dadlaey Cay il e 5 yland) L gpal) Giladladl GilS e Jaila J5il 5 ol | laall Allal g pudl il

Basic life support Advanced life support
Blally dilandy) Alial) lally daaiial) 4Ll

1. Airway:
s daanl) g ladl 1

2. Breathing:
Dol 2

3. Circulation:
DAggaall 350l 3

4. Disability:
Do) 4
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5. Administer oxygen per
Patient assessment.
3 dills s gind 131 (S ) Sl ladl clacly 48 5

6. Stabilize object; do not remove unless object 1. Place patient on cardiac monitor, if time.
interferes with airway, breathing. ) A8 e Sl e Cliadll g ey <l IS 11
O el anaall A1 31 Jslad V| jriall anal) cudiiy 486
ol sl Al (g laall pa i jlady OIS 131 YT il 2. Establish two large bore i.v. per i.v. therapy
protocol to maintain a systolic b/p > 90 mm hg
systolic.

pdll i e ddailall (3l elhael (pini oLy 28 2
(B35 ale 90 (o ST Ciliadl) die  aladl)

7. Apply bulky dressings around object to secure in
place.
ey AilSa B a0l auall Jga )5S e a0 0B 7
A8

8. Transport promptly in position of comfort,
minimize movement of the impaled object.
il a8 Fay o dymim 0 (Sae g ¢ puls Cladll Jiy 3 8
el puall A4S s

9. Reassess vital signs as indicated.
haall vie 4 gal) L) apiisalel 8 9

** Fractures:

D ogmsl) o

sdale 3l

> Overview:

Musculoskeletal injuries are common and usually obvious, rarely are these injuries life threatening.
Much of the patient’s pain may usually be relieved with proper stabilization and splinting of the
suspected fracture site.
Lo sale sLall 5axga Hllal¥l ol (655 il YAl L8 Jadh Axia) g 5 6S5 La Bale 5 Aaild lbial o adaall JSel) cililial
Aaman 8 e oy uSl) iy oLl aay Cladll o e 8 plasull (e
» Pre-Hospital Management:
P Al ) Joash izl <

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.
U85Sl Gl b pamall Ganilly oLal | sl jaty i (38 5 laal) ge Jabaill 4 iall ciledlall il e Jaila
omadl) dglany ALl 2ay

Basic life support Advanced life support
Blally dilandy) Alial) Lally daaiial) 4Lt

1. Airway:
el gl 1

2. Breathing:
D oadilll 2
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3. Circulation:
. @yﬂ‘ EJ}J]‘ .3

4. Disability:
sl 4
5. Administer oxygen per 1. Establish i.v. per i.v. therapy protocol to
Patient assessment. maintain a systolic b/p/ > 90 mm hg.

Al il il 131 e ) Gl Clad) sllaeli a8 5 | aall i e dlilaall daall glac (pin oLy 8 1
(35 ale 90 e ST Ciliadl) vie alail)

2. Place patient on cardiac / vital signs monitor.

RN D) e e o Gladl p ey c gl IS 132

6. Check for spasm, swelling, tenderness,
sensation, distal pulses, and capillary refill at the
injury site.

AT s cilaiis dlia Cul€ 13 Lod Cliad) (asiy o8 6
Lo ¥ el g sa A juy ol ;oY) pasds oy
by dilaie i 4y el

7. Stabilize injured part with appropriate splint and
padding.

8. Re-check distal pulses and sensation after
splinting.
ol dlee 2ay by Gaail) pand salely 8,8

9. Apply dressings to all open wounds.
Aa sidl 7 g pall pes 2l B 9

10. Transport promptly in position of comfort.
Aag e dgmada gy (Sae g ¢l cabiadll Jin G810

11. Reassess vital signs as indicated.
haall vie 4 gl cladla) sy salel 8 11

+¢* Thoracic Trauma:
s Jdall clilal o
> Overview:
dale 3ol <

A rapid initial assessment followed by expeditious transport is vital for the patient’s survival.
Slall Y il 6 4l 25 Ga g g jas 5 emy Sl and g anl
> Pre-Hospital Management:

D Al ) Jeagl) Jd zdall <

Control hemorrhage, maintain stable airway and vital signs, treat for shock, attempt to identify

mechanism of injury and consider patient as a “load and go”.

33a a8 Aedall Alls aSae 5 i i goal) ladlall o Alailaall s G gide i 5 las Gl Alilaall Ca 3l e 3l
N ol Glaall Ja5 Cany IS 13] Lag 2o 5 L1 A0
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Basic life support
ladly ddlatdy) dlial)

Advanced life support
Slally dasiial) dlal)

1. Airway: protect cervical spine as indicated.
A ,)) Aalaia 5 (g 5l 3 geal) dleny B 1 dpdtlll (5 laall 1

2. Breathing:
T oadnll 2

3. Circulation:
T4y gaall 350l 3

4. Disability:
Dol 4

5. Administer oxygen per patient assessment.
Assist respirations with B.V.M. as indicated.
Ll adlla o sind 151 S ) Sl Cladl) ellaely 85
AL el Adan) g el e laal) saclusey o8

1. If tension pneumothorax is suspected, consider
needle decompression per protocol.

2. Establish i.v. peri.v. therapy protocol to
maintain a systolic b/p/ > 90 mm hg.
adll Jara e dlailaall é;fms\ clacy (yiaia ;qut_ ai2
.39 ale 90 (0 S) Cliadl) die byl

3. Place patient on cardiac / vital signs monitor.
) ) e lea Jo Cliad) i ey Sl S 13

6. Attempt to identify mechanism of injury; obtain
history.
AaY) g s 2l a8 ALY A s Jila 6

7. Reassess source of respiratory distress, stabilize
chest injuries.
gl s iy il Ol el jaae aiisilel 87
Ll bl

8. Place patient on long spine board.
131 AL ghall (g 58l 3 sanll Cufiida ) e Cladl a8 8
REI| KU

9. Transport patient to nearest appropriate
medical facility.
hinn i ) See g g uls clad) Ji 89
i

10. Reassess vital signs as indicated.
hadll vie 4 gl cledlal) aii salely &8 10
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¢ Ophthalmologic Injuries:
D Ol clilal <

> Overview:
sdale 5l

Ocular problems can result from several sources. Penetrating wounds could be the result of a gunshot or
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 patient transported 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.
iy sl 3 el aleal) o) & Ul LY e i G (Say 48 i) g all Baasia jabias (e i o (Say ) Ll
Ol DS Adard Cang L Cpaadl 38 (3 (5 b i (O Sy 48 jide paadl Cllal) cl i) die cpad) 1 Ja o (S B jpnall
sl (e 8 yiall aluaI AN S Jslas ¥ anlie il o 8 1 a5 ) seay iliaal) Ji 5 e Balana ddaus 50
siinaal) ) s ol cm ol (5 58 2aas gl (e A g2 ey O o sl 31 all

» Pre-Hospital Management:
s Al ) Jsasll Jd 2Nl <

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.
Al Al gl o Gl A4S ja aial el IS Ahss e 3K 5 Al ol (g Cpmll dlead duulial) Cilalasall aasid
Al gl aial 3 il slua) cudiy

Basic life support Advanced life support
Blaaldly A aidy) dlinlf lally dasiial) 4 linl)
1. Airway:
s At (g el 1
2. Breathing:
ol 2

3. Circulation:
sd el 550l 3

4. Disability:
D oaadl 4

5. Administer oxygen per patient assessment.
Al s gind 151 e Y1 Sle Cliadl) slaely 85

6. Assess for trauma -refer to appropriate trauma
protocol.
sl s AV oY) iy o8 .6

7. If caustic exposure irrigate continuously with n/s
or sterile water.
o elally Cpmdl sy 8 2 biaS ol e Gllia IS 137
B aine B ) ey (s Jaysill Jslaa

8. Apply dressings and bolster impaled objects as
indicated.
3 oma) alua¥) cudil slaall a5 o8 8
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9. Transport promptly with patient’s head
elevated.
ol e Aailaall g (San i ¢ puly ladl) Jin o8 .9
Ladi ye ciladll

10. Reassess vital signs as indicated.
el die 4y gal) ladlall s salely 2310

¢ Hyperthermia / Heat Stroke:
- M\LﬁJSJ\Jﬂ\%JJ&mJL}

sdale 5l
All patients that present with altered mental status in a warm humid environment should be considered
hyperthermic.
a0 gl sy Gulbias gl (e Akl 5 5 el Al A e sl (5 sisn (B i aed] O3S Gl Gubiaall e in o) i

.eﬂ%j‘ 8~
s Adiwa) ) Jgagl JB zdall <

Move the patient to a cool environment and remove clothing. Apply water to the patient’s body. Apply

cold packs to the armpits, neck, and groin.
laall 4y sl 853 aleal i Cladl ava e el aca aiSle ¢ 55 0 L plSa ) ladll Jail

> Overview:

» Pre-Hospital Management:

Basic life support Advanced life support
Blally Aulandy) Alial) Slaally daaiial) 4 linl)

1. Airway:
¢ At g ladll (1

2. Breathing:
Dot 2

3. Circulation:
cd el 5530 3

4. Disability:
D el 4

5. Administer oxygen per

Patient assessment.
Al ailla il 131 G Y1 Sle cliadl) sllaely 8 5

6. Assess for major trauma.
ladl 35 s sall A )l LY anis A8 6

7. Begin cooling the patient. 1. Place patient on cardiac monitor.
a0 087 R A e Jlea e Cliadl pia ey ci gl S 1A ]
2. Establish 16-18 gauge iv of I/r or n/s at 200
cc/hr. Give fluid bolus if b/p < 90 mm hg.
pdl baxa o ddailaall shadl) elacl (piind Ly a8 2
355 ple 90 00 ST luadl) i aliiY]

190

——
| —




8. If patient is conscious, and is not complaining of
nausea, give cold water.
5 O slall b aiSar a5 JalSs Gladd) (IS 138
Ao el 43\2::\_1

9. Transport in position of comfort.
A e dpa o Sladll Jib o8 9

10. Reassess vital signs as indicated.
el die 4y gal) ladlall s salely 4310

¢ Hypothermia:

:au@i\ SJUAZ\.%JJU'A&&};’:’

sdale Bl
Any patient who presents with altered level of consciousness and had extended exposure to a cold and
wet environment should be considered hypothermic. Exposure to the cold can cause vasoconstriction
and bradycardia, which could make it difficult to find a pulse. Absence of a pulse should be confirmed
for a minimum of sixty (60) seconds before initiating CPR.
Uy Clae il e s ajbdane (Gl dbgh byl (a jai 38 oo gl (5 siua (B g odie ()5S Claa (51 yiim O o
(u.uaj\ 5y 3;).3 uau;.li

> Overview:

» Pre-Hospital Management:
s Adiwal) J) Joagl) S8 Zall <

Remove wet clothing and place patient in a warm environment. Handle the patient gently at all times.

Provide multiple layers of dry blankets, over and under the patient.

e Baxxie iy liaall e GlE V) auen 3485 Claad) ae dalad (800 (S (8 cilbaal) aia g dda 1) Dl A1 5L a8
adl cindy 3 e

Basic life support Advanced life support
Blally Alandy) Adial) Slaally daaiial) d L)

1. Airway:
s Adill) o jlaall 1

2. Breathing:
D odiil) 2

3. Circulation:
cdgeall 550l 3

4. Disability:
Dol 4
5. Administer 100 % oxygen. 1. Place patient on cardiac monitor.
%100 S5 oS V) e Clad) slacly o8 5 AR A8 e Slea o il g ey <l S 1A T

6. Begin rewarming.
Slad) d5xy 1) 6

7. Transport in position of comfort.
Ay je dgman g Qlad) Jan W87

8. Reassess vital signs as indicated.
Slbad) die 4y pall Gladlall o salely 8.8
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¢ Smoke Inhalation / Carbon Monoxide Poisoning:
105 S 2l gl gla gl Slan aandll g (AL GLEIIL] o

> Overview:
sdale 5l

Smoke inhalation and carbon monoxide poisoning are the major causes of fire related 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 carbon monoxide poisoning. Serious signs include respiratory distress, confusion,
and agitation. At the extreme, coma, cardiac dysrhythmias and cardiac arrest may result.
el [ 3smy i Lails |3 pally A pall 3185l Gl (e (8 0 IS S S (gala sl iy a5 A Fliiid
Sl galagl e (Al dilaie By s ald) Guoall ) s pdll Galadl) die laall Gliiiul (e Al dlal 5 dpudall
05 S 20l gola gl e panil A5l ol el o Glially a2l plaall T GBas gl G g o OSa o5
O 4y saal) Alls a8 g gaaatll CVLA 8 Al gaal) il peailly | a A (sl | il ol ylaial panal dagal) cHledlall
Al A
> Pre-Hospital Management:
P Adiaal) M Jpash S Ml <

Protect yourself and crew from exposure to hazardous materials. Administer hi-flow oxygen (non-
rebreather mask at 10 Ipm or greater), protect the airway and assist the patient’s breathing if indicated.

Treat for shock; maintain the patient’s vital signs and transport.
adally 51 10 Jame) e gy GamaS oY1 Sle cball Uaely 2 5 hall 48 isall ol sall (e o)) juball adlls 4y 5 cludi sl
Lila devall Alls #0048 @lly a1 Callas ol il e cladll aebu s dpudiill (5 jlaall dlesy o (Ll Ao 53 ST
Alaall Jiiy o895yt 4y saall Gladlall e

Basic life support Advanced life support
slally Lyl dulial) slaaldly daalial) 4 linl)

1. Airway:
DAt gl 1

2. Breathing:
ol 2

3. Circulation:
cdgeall 550l 3

4. Disability:
Dol 4
5. Administer 100 % oxygen. 1. Place patient on cardiac monitor.
%100 S5 (eSS V) e lad) slacly o8 5 RN A8 e e e lad) g ey B S 1A ]

2. Establish iv of I/r or n/s per protocol.
Kl U:’Ld‘)}-‘n&}‘uﬂdm‘ cUac‘Y:xA:\ﬁcLJuL?ﬁ 2
el ) Cun s a5l Byl e Y S

6. Transport in position of comfort.
Ay je dgman g Sladl Jan W8 6

7. Reassess vital signs as indicated.
Slbad) die 4y pall Gladlall o salely 8.8
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+¢* Chemical and Thermal Burns:
p A ) all s 4 glaassll (39 ad) o

sdale 5l

> Overview:

Caustic chemicals, electricity and/or direct thermal energy can cause burns. The patient’s history, the
source of the burn and whether the patient was in an enclosed space all need to be considered and
documented. Critical burns are those involving the respiratory system; 2™ degree burns over thirty (30)
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 genitalia.
Ailaiall e sl e 3555 3 yme ing sl Ganed () (S 5yl Ayl all 81l oLy s 38 jal) 3 slasSl) 35l
) Gaoal) (oo 8kl 5 all Y o) Blaa a8 Boall e S ladl IS B Lad s Go ) saan Clad) & )
Aol (e Gl penl) Adlend) ol Aalisall (0 %30 G ST b Al dn jall (a5 ol | ) Slen (yeun
Aolulidl) Aalaiall g )28V oad) asll (55 ym s G

» Pre-Hospital Management:
P Al N Jgal S Ml <

Always ensure that the area is safe. For 1* and 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 and maintain the patient’s
airway. Continually monitor the patient’s vital signs. Transport to the nearest appropriate medical

facility. )
a5 lilal 315k oo B yall ddee iy a8 Al A jall g (V) As ol 35 e A dsally Golal) dilaie LDl (e Laila 2SBS
8aley Jau) ey AoV o Gladll aua Jhe | adaa s Cila slecay Al Sl o8 28 (g Clalai s 3l sley ladll
Cladlall A1 ey 8 Lgide Alailaall s Gl (g jlaall Alany o8 Fla g1 5 AL By ) (Blalie &5l piad Balall 5y
cnlia ifiue i (A Claall i o8 3 jaiue 5 ) geay 4y guall

Acdult

Ty

18% front
18% back
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Basic life support
ladly ddlatdy) dlial)

Advanced life support
laally daaiial) dlnl)

1. Airway:
D Aatill (g laall 1

2. Breathing:
D oednll 2

3. Circulation:
. Zgyml\ 3)‘5&3\ .3

4. Disability:
Dol 4

5. Administer oxygen per
Patient assessment.
3 s i gind 131 CpaaS V) Sle ladl slaely 48 5

1. Place patient on cardiac monitor.

Ll A8 e Jlea e Cladl) pia ey i) IS 1A ]

2. Establish iv of I/r or n/s per protocol.
3o Jaysill & 5 e sdiall slac Y dat oLl 8 2
el 2 G 5 3 )8l Bask ge Sy S5 )

6. Transport promptly.
CSae g g puly liadll Jin a8 6

7. Cover burned areas with dry sterile dressings.

8. Reassess vital signs as indicated.
hadll vie 4 pall cladlal) i salel 8 8

——
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¢ Glasgow Coma Scale:

: 4 gl GSudS (b <

Eve: () i
Spontaneous AlE B ) gy 4
Opening to Voice = < gall glaw dis 3
To Pain AL (bl aie 2
None XN 1
Verbal: claall dis 4w Llaiuy)
Oriented psgday il g a3 5
Response Confused i glia a8 4
Inappropriate Words Lulia i cilalS aladin 3
Incomprehensible Sounds  4aggda & &l gual 2
None A3 gi Y 1
Motor: Gladl) e 45 all 4laiuy)
Obeys Commands Al My 6
Response Localizes Pain 4de alill al¥) lsa waas aobaioy 5
Withdraws (Pain) Al e 4d) b 4
Flexion U Lnia gy ) 3
Extension Llaes¥) A g3 anandl 2
None KO 1
Documentas:E___+V +M =

4 JS (ya Jaldil) pany ad
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+* Normal Adult Vital Signs:
s AL paddldl B dagdal) 4 gaal) ciladlad) o

s Al adl s <

> Systolic Blood Pressure:

Male: 120-140 mm Hg.
.G ale 140 — 120 S
Female: 110-130 mm Hg.
G ale 130 — 110 1 AN
> Pulse Rate: 60-100 ppm.
ARBAl Aai 100 — 60 ; gl Jus <
> Respiratory Rate: 12-20 cycle per minute.
ABBally (ki 20 — 121 gadllll Jia <
> Body Temperature: 98.6 F (37.6 C).

(5ia 45 02 37,6) g 42 98,6 1 amall Bl a da 0 <

** SAMPLE Patient History:
: (SAMPLE) 48 b aladialy Glaal) fo i Juad o

* S -Signs and Symptoms oal_e Yl ciladal)
= A-Allergies Glaal) aie dubuall 352
* M- Medications Gillaad) WAL A4, oY)
* P -—Past Medical History A L) Aglal) () e
=  L-Last Meal daalad) J8 Cluaall Lgd gl Al dua g AT cd g5
* E-Events Associated Lo pa cial 35 AN oty Alabs

+* OPQRST Patient History Chief Complaint (Pain):
: (OPQRST) 43 b aladiudy al¥) cildal ga S o

= O-Onset Al Aoy g
* P -Provocation Al g M L

* Q-Quality A (Aak) 4 o
* R-Radiation POVEN [P I Wi
= S-Severity Al Bad
* T-Time A (Jsk 8 538) Baa
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+* SOAP Format for Documentation:
: (SOAP) 43y b aladiady Lal) il glaal) (5. g5

S — Age/Sex, Chief Complaint, History of Present lliness, Allergies, Medications, Past Medical History,

Past Surgical History, Social History.

Al (il 5eY1 g ) laadl lallaledy 30 4y oY) danliall dpdall (6 5Sl |Guind) | jead) | iliaal) o )l Aalaiall il sleal)
el clatall 5 A8 Gl jall (ol a1 G5 A8l

O - Complete Vital Signs and Physical Examination.

ot il 5 AL 3 poall cilaSlall S

A - Differential Diagnosis.
Ll Jaiaall and i)

P — Immediate Plan, Monitoring, Medications, Fluids, Referrals, Transport.
sl I Cladl) Jaiy | ol gud) 40 901 Cliadll Alla 481 50| Jaal) ddas

=7 Moderate

pain




) ea ® [ . L)
+» Initiating a Field Medical Card:
- S o4 L4 -~ -
D Agilasal) Agudal) A8Uad) ALS o
* It provides medical personnel with essential information about the casualty’s injury and
treatment given.
slac a3 Al el 5 laally Aalad) b)) cila glaall Gl Cpecsall Al s Alagal) dplall 48Ul 45 o
A
* It issued in a pad, Pad contains 10 sets. Set consists of card with attached wire,
protective sheet, and duplicate paper form. Blocks 1, 3, 4, 9, 11 (primary information).
Each pad has a copper wire attached to fasten to the patient.
(e by Alaie Ailadl o K5 lilay 10 e aslgll gEall g giay ) s 8 Clilad) oda il e
il ga AdUadll A 3 ga gall cllid) 303l _(@L.J‘g\ Glaslaall) 11 ,9 4 3,1 Jaall (08 )5 e A3 sSag
hadl e A8
* Instructions in French and English.
g i) 5 A SN AL 4 S ) 585 AUl 30 g sall Cllasleal) o

1. LAST MAME. FIRET HAME / NOM ET FRENCM RANKIGRADE MALE | HOMME
FEMALE / FEMME

53N/ NUMERD MATRICULE | SFECIALTY CODE / GFM RELIGION / RELIGION

2. UNIT/ UNITE

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 COWAU DOS

BURN / BRULLRE

EMEUTATION | AMELUTATION
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 MEDICATIONALLERGIES/ANTIDOTES

10. DISPOSITION/ RETURMED TO DUTY / RETOUR A L'UMITE TIME / HEURE
DISPOSITION
= EVACUATED / EVACUE

DECEASED /DECEDE

11. PROVIDER/UNIT { OFFICIER MEDICALE/UNITE DATE/DATE (¥YMMOD
DD FORM 1380 US FIELD MEDICAL CARD
DEC 91
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> Block 1:

1. LAST MAME, FIRST MNAME / NMOM ET PRENOM | RAMK/GRADE

MALE f HOMME

FEMALE f FEMME

SSMFNUMERO MATRICULE

SPECIALTY CODE f GFM

RELIGION / RELIGIOM

e Name: Enter casualty’s name.

aadl ol S ; ad)

e Rank: Enter abbreviation of casualty’s rank (SGT, CPT).

S(nlid) Hlaia¥) axaind) cladll 4, cusi 3 4sl)

e SSN (Military Number): Enter Casualty’s military service number. Leave blank if not in military.

LoSue Gliadl o€ Al 131 ¢ Jaall ol ji L S S 131 Gliaall  Slas¥l a8 )l Jaal 1 danl) 28,0

e MOS: Enter casualty’s military occupation specialty (MOS).
Claall 4 Sl Zagall palaia] Gl s 4 Sad) dgall (alalil

e Sex: Mark the appropriate box to the left of “MALE / HOMME” “FEMALE / FEMME.”
(5 Female , S3 Male) caubiall Jiall 8 dadle aua 5o a8 3 uial)

e Religion: Enter the casualty’s religious preference in box titled “RELIGION.”

> Block 3:

BC/BC

NBC / NBC

i) 8 bl A (sl 3 Al

DISEASE / MALADIE PSYCHIFSYCH

3 INJURY /BLESSURE

FRONT / DEVANT

BACK / ARRIERE

;

AIRWAY { TRACHEE

HEAD/TETE

WOUND /BLESSURE

NECK/BACK INJURY {
BLESSURE AU COU/AU DOS

BURN / BRULURE

AMPUTATION / AMPUTATION

STRESS / TENSION

(OTHER (Specify)  AUTRE (S paciiier)

——
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e If casualty is suffering trauma (battle casualty), mark box “BC/BC”
MBC/BC Jiall 4 Ade g ad (s gs) Clilbal e Gl Gladl) K1 @

e If nuclear, biological, or chemical casualty, mark box “NBC/NBC”
“NBC/NBC” Jiall & dadle pun s o Ailaa o) Alal 4o dalul ol ja g0 laa S 131 o

e If casualty is ill and is not classifiable as one of the other three categories, mark box
“DISEASE/MALADE”
“DISEASE/MALADE” Jia 8 dadle a5 o o3kef 35S0 Gilual) aal b Cladl (Sl 131 o

e If casualty is suffering from combat stress or other psychological injury, mark box “PSYCH/PSYCH”
Jia Ao pun s b g Al dundi Alial 6l 51 A4S prall o @il aiil) Taxuall e ey Cladll GIS 13T @
.“PSYCH/PSYCH”
e Mark figures to show location of injuries (entry and exit).
(zsoals dsadl) 7 a) wlilal) GlSe il aw il e Gldlall pasi pd @
e Mark appropriate box or boxes to describe casualty’s injuries
oandll cllal Caal ) Jsial) ) Jial) b dudiall Adlal) pasi a8 @
o If “OTHER” is marked, explain injuries.
bl ma 55 “OTHER” Jiall (3 4SI0 o8 | o jal Ll ollia cul< 13 @

> Block 4:
140 <
4 LEWEL OF COMCICUSNESS / NIVEAL DE CONSCIENCE
ALERT / ALERTE FAIN RESPOMSE f REFOMSE A LA DOULER

VERBAL RESPONSE / REPOMSE VEBALE UNRESPONSIVE / SANS REPONSE

e Check appropriate box for level of consciousness, AVPU system.
AVPU 435k ahaaiuly Cliad) vie o gl (5 sl anlial) Jiall sl 3 @

> Block 9:
194 <
e Enter a brief description of the treatment given.
B _paidia by seay laall slacf o5 g3l Z30) (ST o

e Use approved abbreviations if possible.
Lele Ga) @l juaiall sl e

e If needed, use block 14 for additional space.
Ay e sleall 480 14 Jial) aadinl | 5eY) Gl 131 o
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9. TREATMENT/OBSERVATIONS/CURRENT MEDICATIONS/ALLERGIES/NBC (ANTIDOTE)

TRAITEMENT/OBSERVATIONS/PRESENTE MEDICATION/ALLERGIES/ANTIDOTES

Tourntguet applied ‘t:@ leo above knee. 1V (Hextend)

£ " y - q —\—\" y . v
@"C‘ rearm, 1600, wLole 0pen. Bangaoe appLLed over

stuwmp. Pt. states allergy to PCN.

> Block 11:

111 il <

11. PROVIDERSUNIT / OFFICIER MEDICALEUNITE

DATE/DATE (YYMAMDD)

Enter your name in the Block 11. This will let medical personnel know who initially treated the casualty.
Al By 3 Cladl mlle @Al Canadl 58 (e d3ay Caga (80 138 17 Jiad) b elaud sl

¢ Secondary Information (Front of Form):

p (ABUs) dgal g 8) gl Cilaglaall o

If you have 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.

fsadl) J giall S Caad () e AUl (Radia) dgal s o 83 5m sall A Jgiall (o imny AUS ey | S iy ol IS 1]

Aol
> Block 2:
1248l <
2. UNIT FUNITE
FORCE { ELEMENT NATIONALITY / NATIONALITE
AT AFIA MM M
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e Enter the casualty’s unit.

obadl 4 Kl saa il K @

e Enter the casualty’s country, for example “Iraq”.
" Se" e ladl duis Sl @
e Check the appropriate armed service element. Mark the “A/T” box for Army, “AF/A” for Air Force,

“N/M” for Navy, and “MC/M” for Marine Corps.
“N/M” A sl 358l 5 LS “AF/A” | Glaadl 3 L3S “A/T” Jia & dadle a5 o Oliaall 4 Sual) dardll Ciia 2o @

Ao sl sl () s LES “MC/MY” 5 sl 380 I3 ,LESl

> Block5:
154l <

5 FULSE/POULS TIME fHEURE | 6. TOURNIQUET { GARROT TIME / HELRE

Take and record accurate pulse rate.
A8y Gl Jaee Qs 22l o8
> Block 6:
164 <
If a tourniquet was applied, mark the YES block. If not applied, leave blank.
£ 06 Jaall g Lealaaind a5 Al 131 (and YES) Jisd) 6 dadle aua gy 8 4S5 ) 6il) auza s 5 13
If you checked “YES”, enter date in YY/MM/DD format and the time in 24-hour time that the tourniquet
was applied.
claall 385 il g o () i W g gl /et /Aid) daias L s o ) iS) M YES! Jaal) L ASle i 13

5. PULSE /! POULS TIME/HEURE | 6. TOURNIQUET / GARROT TIME / HEURE

| |nornon || vEssoul

> Block 7:
174 <

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.
Ale ja s g Gl gall e g3 liadll c\.iaci(..\\aiu:ﬁd:\;uﬁ.\es
> Block 8:
18daal <

7. MORPHINE / MORPHINE | DOSE /DOSE | TIME/HEURE |8 IV/IV | TIME/HEURE
[ ]nornon | ] yES/oul
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If an intravenous infusion (1V) has been initiated:
s (dal) 25l Byl e il gud) ladll slac a3
e Write the type of IV fluid (Hextend or Normal Saline) in the “IV/IV” box.
SIV/IV7 Jisll 8 (Normal Saline 51 Hextend) sl ¢ 55 ST o
e Write the date and time that the IV solution was begun in the “TIME/HEURE” box. Write the date in
YY/MM/DD format and the time in 24-hour time format.
s s B 5 sl /el ALl Arpay aua sl f )5 ) “TIME/HEURE” Jis 8 s3aall sllacf < g 5y )5 Sl o

A8 Lﬁh&.d\
> Block 10:
210 daa <
10. DISPOSITION / RETURMNED TO DUTY/RETOUR A L'UNITE TIME/HEURE
DISPOSITION EVACUATED/EVACUE

DECEASED/DECEDE

e Check the box in front of the appropriate disposition (Return to Duty, Deceased or Evacuated).
3 Evacuated ,<alsll Jale Return to Duty ) culiadl disll (8 #3all 20 Claddl Al Lyl Adle gl @
(458 Deceased ,42al
e Enter the date (YY/MM/DD) and time (military) of the disposition in the “TIME/HEURE” box.
g oSed) i slla) S ll 5 o sl /el fAiul) drpay 2 Ul iS) @

¢ Reverse Side of the Field Medical Card:
 Agilasal) dlal) ABUall 481810 dgal gl)
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.
obiaal) ) laall Jsaa s e ALl o U (e L€ o L Bale Aulaal) Zdall 28Ul 2811 4gal )
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«» 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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«» Appendix Il: MEDEVAC Request Format 9-lines

LINE ITEM Brevity Codes
5 ghal) 5_jadl) Fadiioal) el i)
1 Location / Grid Grid (HLZ Name for JTF Assets)
(Jaaadill é‘g‘ 3 Ol Jaaadll lSa
2 Frequency & Call-sign of requesting unit FM Freq Call sign
Bas Lusall callal JLai¥) A ga g 33 00 ol il A3 ga o qullal)
3 Number of Patients by Precedence A-Urgent 4k
agishd Giua (baall 3 B - Urgent Surgical 4k &aln
C - Priority 4yl
D - Routine 53,
E - Convenience adlall gl ua
4 Special Equipment Needed A—-None 2sY
4 gllaal) Laldl) clanal) B - Hoist 43I,
C — Extraction Equipment z/Al claa
D - Ventilator i jlga
5 Number of Patients by Type (Litter & L — # of Litter Patients
IAmbulatory) B ) Gsabing Cplll Crlaal) a3
(Dol AiSay o Lyaud) o) agelsil G baall 32 | A - # of Ambulatory Patients
& ail) agiCay Gl Cabaal) 230
6 Security at Pick-Up Site (Wartime) N - No enemy troops in area
(Wartime) (@)ﬂ\ é&gi gé) Ealal) dihia gé [,\AY‘ ;ie)d PN gﬂ s daaY
(@Al widgl) P — Possibly enemy troops in area
5 3539 Jaiaall e
E — Enemy troops in area (use caution)
(S ) Qahidl B g 352y
X — Enemy troops in area (armed escort required)
(Aadual) oo Lsal) calh Caag)dBhaial) B g 352
6 Number and type of wounded, injured or iliness |Description of each
(Peacetime) Al Y ) el gl £ i e e gl diag
(pledl B gl)
7 Method of Marking Pick-Up Site A -Panels 33¥
Glall hSa yaad oy A Ay ) B — Pyrotechnic Signal 4,4l 3,LaY)
C - Smoke Signal i) 5 L)
D-None Y
E - Other (Specify) s Al Gk
8 Patient Nationality and Status A -US Military Sl gaia
claall s B - US Civilian (Sl i
C - Non-US Military (4l j& gaia
D — Non-US Civilian Sl 8
E- EPW - s3dl (e s el
9 NBC Contamination (Wartime) N — Nuclear ¢35
(Wartime) @l &l B - Biological >s'sb
(oad i gf) C-—Chemical (Al
9 Terrain Description (features in and around the landing site)
(Peacetime) (s gosa doa ol (B Baga sall £LEY) Ciliagl) Jlwall Ciiay
(pled! ‘;\1335)

Time of Initial MEDEVAC Request:
Time of MEDEVAC Launch:
Time of MEDEVAC Complete:

N s Cilau) alls cid g

s Cilauy) £ cd g

9 £NAY) daga alaii g
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Appendix Ill: Medical Terminology (Anatomy and Physiology):

ANATOMY AND PHYSIOLOGY
daludll g g il ol

. ‘._"-Azﬂ‘ JGgdl o

The 206 bones form a rigid framework to which the softer tissues and organs of the body are
attached. Vital organs are protected by the skeletal system.
oobandl Gl Bish e caniBagall slae V) avall eliac) 55 5a 1 a4y Lo i Al JLY) dadae 206 J) IS

+*» Skeleton:

1. Skull:

* * -

:M‘l

A. Frontal Bone - Forms part of the cranial cavity as well as the forehead, the brow ridges and the
nasal cavity.

Y] oy gatll g Conlal) s gaall I ABLaYL sial) Ciy gaill (e ala¥) ¢ 3al) (S - dgaad) alie ]

B. Parietal Bones - The left and right parietal forms much of the superior and lateral portions of the
cranium.

sl (il a5 Al g0 S e 3adl eV s el g laall alaall S5 - daaand) A g laad) aliad)

C. Temporal Bones - The left and right temporal form the lateral walls of the cranium as well as
housing the external ear.
Ao Al V) 5 g 5 S sgdsS () ALY Candll Zpulall o) jaadl ey el faall () S, - faall alie

D. Occipital Bone - Forms the posterior and-inferior portions of the cranium.

ccanll e i) 6 gally alall 6 el (S - (il A alie o

E. Maxilla - The upper jaw bones. They form part of the nose, orbits, and roof of the mouth.
esl\ t_l.i.u:} ,ugﬂ\ P ,qiy‘ %) c)..a Uﬁsf - u-kv‘g‘ Gﬂﬂ‘ .0

F. Mandible - The lower jawbone. It articulates with the temporal bones at the temporomandibular

joints. This forms the only freely moveable joint in the head.
& < aiall an gl Jeaidl s Jeatall 138 Sl e aal) Jeatal) die faall abie ae JiuY) Gl Joaiay - Ja) S8l g
(ol dilaia
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2. Neck:
: 4d )N 2

A. Cervical Spine/ Vertebra - The first seven vertebrae located at the top of the spinal column, these
bones form a flexible framework for the neck and support the head, numbered C1- C7.
se el N AUl g 80 e S (5S8 aUaall oda | S sl Jaall e 53 g sall Aad) ol idl) Jiad - Agliad) <) j34Y)
T 1 0e s dma p Al il )
B. C5 - Keeps you alive.
slall ad e olas e - daldd) 4diad) 3 84 o

3. Thoracic Cavity:

1ol (el 3
A. Scapula - A large, triangular, flat bone on the back side of the rib cage commonly called the shoulder
blade.

(vl (aiEll Al Calall e Sl Calie mhase € plae - IS 7 o)

B. Clavicle - Commonly called the collarbone is a slender S-shaped bone that connects the upper arm to

the trunk of the body and holds the shoulder joint away from the body to allow for greater freedom of

movement.

S SIS Jamia dlay s ol g 3a ga Llall 1001 day 3 (550 S ija IS 38k i plie sa - B 680 alie
ASOAl A g el e gl Al jas

C. Ribs - Thin, flat, curved bones that form a protective cage around the organs in the upper body. They

are comprised 24 bones arranged in 12 pairs, 2 pair are floating.
A aY) sae auall e Lled) Al 8 eliac VI any 3 adil) IS5 A gia s Aadaie Adsiallie 4 - E3ULSY) 7
Al alaa¥) ley Lagia Ola s L 5 12 JS5 olin 24

D. Sternum - A flat, dagger shaped bone located in the middle of the chest. Along with the ribs, the

sternum forms the rib cage that protects the heart, lungs, and major blood vessels from damage.

Alasl 5 jnall Gaiill (S 5 ¢ YL pall) alie Lasi | aall Cacatio 8 ol JSEI) 5 238 e alic s = alll) alie 3
At ) 4 geall dpe Y1y G ) | Qe

E. Angle of Louis - Curve on the sternum that is a land mark for the second rib.
) ol 8 a e 5 Ay 55 Ade ying s il alie 3 n s ) (e shall Y1 5 = sl gl Lo

F. Xyphoid Process - Also called the "tip” is located on the bottom of the sternum. It is often
cartilaginous (cartilage), but does become bony in later years.
el s e Rpabae sl €15 By e (sSiLasale a5 il alae Algh o= 2ol s g8 T

G. Thoracic Spine/Vertebra - The next twelve vertebrae, these bones move with the ribs to form the
rear anchor of the rib cage, numbered T1- T12.
d)@\uﬂﬂ%ﬁhﬁh&f&d&duﬁ_g&h‘}“ @«ﬂ)ﬁ_}z‘)ﬂ 12 ladae -L'J.\JAS\ Q\Jw‘ e
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4. Abdominal Cavity:

Dbl Qi) 4

A. Lumbar Spine/Vertebra - These five bones are the largest vertebrae in the spinal column. These

vertebrae support most of the body's weight and are attached too many of the back muscles, numbered

L1- L5.

DS e Jasi i ) ()5 a5l 038 ae iy (5 Al 3 gl il 8 8 Y1 Gl 8 uadl) sdn el - Ayilall) ) j3AY) ]
Al asal) D3 (e

5. Pelvic Girdle:

tgagallaliall 5

Ul daie e HSY) ¢ jall - A8 Al

A. llium - The large crest of the pelvis bone.

B. Ischium - The lower portion of the pelvis bone, the part you sit on.

adle (s (530 ¢ all, sl Al a lindl 5 5l - s Bl

C. Pubis - The front portion of the pelvis bone that supports the pelvis girdle to keep it from breaking
inward. Not fused in females.

o Al alie ) Lpany sad JAIa) e sall ) Jal) alac piay (g3l g (m sall dadie (g ala¥) ¢ Gall - Adlad) alie

D. Sacrum - Consists of four or five sacral vertebrae in a child, which become fused into a single bone
after age 26, numbered S1- S5 till fused.

26 J) e N paddll Joay Ladie aal g alae moail manii ) 5 Jidall die 4y jae il @ 5 e S0 Jaadl 3

E. Coccyx - The bottom of the spinal column is called the coccyx or tailbone. It consists of 3-5 bones
that are fused together in an adult.

&5 e 3 meait il cilalie 5 ) 3 e e ad) 1 ()5S g g ) 3 gaall i) (ol g - araand) o

6. Leg:

A. Femur - The femur is the longest, largest, and strongest bone in the body.

auall allae S5 )5 Johl 23l alae ey - JAAY alie

B. Patella - Commonly known as the kneecap.
A et auls Copas = Al )

C. Fibula - On side away from the body (lateral side).
el 58S 5e e 2dl) (sl sl e iy - Al alie 7
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D. Tibia - Called the shin bone, on the side nearest the body (medial side).
sl 3850 e ) Sl Cuilall e (555 5 Apelel) Bludl dadie a5 - dualll) alic

E. Tarsal - The ankle, composed of 7 bones.
A 7 00 0sSEy JalSll dadae () - a8l) cladie o

F. Metatarsals - The five metatarsal bones are numbered | to V starting on the medial side with the big

toe.
pl) asal (358 o) AaAl Agall e el diad ) aa) 5 (e L i Tan g adil) 8 disadldl LLEY) & -dada gl allaal) g
g ol sl

G. Phalanges - There are 14 phalanges of the foot.
Ll 8 el 14 s - Glaadd) |,

7. Arm:

: A .7

A. Humerus - The longest bone in the upper extremity.
Llall ol LT 8 aUaad) Jglal iiny = M2l alic

B. Radius - Connected on the side away from the body (lateral side).

() S e e el a AN ilad) e Las - Bl alis

C. Ulna - Connected on the side towards the body (medial side).

(sl S 50 e s ll) I Al e s 3330 a7

D. Carpals - The wrist consists of 8 small bones.
Bosa allic 8 (he du ()5S = ) Slaslie |3

E. Metacarpals - The five metacarpal bones are numbered | to V starting with the thumb.
Al sl Tag g des 1 anly (g a5 Jalial Gused = 43l gl alliall o

F. Phalanges - There are 14 phalanges of the hand.
A8 e 14 i - il
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+* Structures:
p asdd) CubuS o

8. Skin: isthe largest organ in the body.
il slime) 581 a3 M) L8

A. Blood Vessels - Tubes that carry blood as it circulates. Arteries bring oxygenated blood from the

heart and lungs; veins return oxygen-depleted blood back to the heart and lungs.

2 Ol 5 QR (o ceaS pall aal) (S8l b 4l 550 A8 DA 2l Jeni il (5 e a5 = Aagadl Lo ¥
Ol g Gl ) (S Y1 (e A maSsall ) all de Y

B. Dermis - (also called the cutis) the layer of the skin just beneath the epidermis.
5ot 80l i o ) ABal) oy ((Grlal Liad) ai5) = Aat¥)

C. Epidermis - the outer layer of the skin.
Al e doa Al Al 8- Bl 7

D. Subcutaneous Tissue - Fatty tissue located under the dermis.
) Caad aly SR i sa g = gala il Tl L3

9. Brain:

-

. ELAAJ\ .9

A. 12 Cranial Nerves - Emerge from the brainstem instead of the spinal cord.
12 5 Sl Jaall (e Y laall i (g (35 - A8l GlacY) |

B. Dura Mater -The tough and inflexible outermost of the three layers of the meninges surrounding
the brain and spinal cord.
Bye s igdhia 05855 (Ssall dall 5 g laally Tams ) AN Clalall (e A A Al a5 = ABlad) oY) o

C. Arachnoid - Spider web-like layer, attached to the inside of the Dura, that surrounds the brain and

spinal cord, it is very vascular.

, Ssall daall g laally Japmd 315 Adlall 30 S0 ¢ 5all ae Alag pe | pSial) G800 45 Aide 4 - A gaSiall Y 7
5 Ay e By ) e ikl ada (g s

E. Pia Mater - Is the delicate innermost layer of the meninges - the membranes surrounding the brain
and spinal cord.
Sl )y g laall Calicig Jaaty - Wlaadl) il (e 48851 08120 Aial) s - Gy gdad) ¥

[ )


http://en.wikipedia.org/wiki/Brainstem
http://en.wikipedia.org/wiki/Spinal_cord
http://en.wikipedia.org/wiki/Meninges
http://en.wikipedia.org/wiki/Brain
http://en.wikipedia.org/wiki/Spinal_cord
http://en.wikipedia.org/wiki/Meninges

10. Eye:
: Od) 110

A. Cornea - The clear, dome-shaped tissue covering the front of the eye.
ol (e ale¥) gl aiy A8 JSS e Cilad s b g - A 31 )

B. Eyelid - The flap of skin that can cover and protect the eye.
ol pand Al Aglaiall dpalal) Akl ga 5 - Gl Ol

C. Iris - The colored part of the eye - it controls the amount of light that enters the eye by changing the
size of the pupil.
sl A3 aas Bk (e Cpad (I A (o 6 gl jlaiay oSat Al 6 Jall 8y - Cad) (e Oslall £ 5al) - A8l 7

D. Lens - A crystalline structure located just behind the iris - it focuses light onto the retina.
Al Jaly e guall el 38 55— Ao 5 Cali 5 pilha ady s S € (i 5 e a5 = Aad)

E. Optic Nerve - The nerve that transmits electrical impulses from the retina to the brain.
glaall I A e il 4SOl Ja¥) Jsan ) Gl 5 5 = (5 ) quanl) o

F. Pupil - The opening in the center of the iris- it changes size as the amount of light changes (the more
light, the smaller the hole).

(Al ja LS 5 guial) 23S aal ) LalS) o guiall AiaS Counn dans uiy o SRl st 850 5a sall il 585 = 5l g

G. Retina - Sensory tissue that lines the back of the eye. It contains millions of photoreceptors (rods and
cones) that convert light rays into electrical impulses that are relayed to the brain via the optic nerve.

o suall wntall LAY (e e o Al (5 giad | Cpall Blal) dalaiall Glay o g g Bbe oa - AN L)
() Cumall 3y 5k e gladll ) Lol 5 40 5eS ol il ) ¢ suall ) Jsad il 5 (a5 yaall LAY 5 il LDIAY))

H. Tear - Clear, salty liquid that is produced by glands in the eyes.
ol e Bash e ai alle Cald Jile g g - gl 7

l. Vitreous - A thick, transparent liquid that fills the center of the eye - it is mostly water and gives the
eye its form and shape (also called the vitreous humor).
Gl (o s slall (e JIL) 138 alane (5S5 | Cpndl a5 0Sal 6l Slay Cilisy claans Jilu 585 = a3 Jilad) e

11. Ear:
L o) 11
A. Eardrum - (also called the tympanic membrane) a thin membrane that vibrates when sound-waves

reach it.
A geal) il gl Abiss Ladic Jign ) olie (e 5 e = Y Al
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B. Eustachian Tube - A tube that connects the middle ear to the back of the nose; it equalizes the

pressure between the middle ear and the air outside.
OV Jaia e oo L) Jaseacall 4531 ey SLN 38 4 6855 V) B3 ey (sl (31 oy i BLE s - (SUg) BLUE o
b I

C. Outer Ear Canal - The tube through which sound travels to the eardrum.
AV AL D) il gl Jas ) sLEN a g - A A1 o3V 3L

D. Pinna - (also called the auricle) the visible part of the outer ear. It collects sound and directs it into
the outer ear canal.
Ao LA Y 3L 1) L pa 5 ) e ey sy Cum A A 03V e ALkl ¢ all sa g = O Ol gua L3

E. Semicircular Canals - Three loops of fluid-filled tubes that are attached to the cochlea in the inner

ear. They help us maintain our sense of balance.

sda Laclud Al (V) 3 dad gilly Joati Jila 53 sl JSEI ) il Gl 58 S0 g = Ay il (ceadll) 4pdd) BURY o
OG5l e Jsmanll e il sl

12. Airways:

r dudiil) o laal) 12
A. Nasal Pharyngeal - The nasopharynx is situated behind the nasal cavity, above the soft palate.
Al ) G (g Bl s 80D Caasaill CalK 3 a 5a e salill YT Cagail) ) - e gadalle ASY) iy g2l )

B. Oral Pharyngeal - Is encompassed by the soft palate above and the epiglottis below.
Y (e e sall sy Ao (e g3l adll Gt Jalaa 0580 = (o0 gadall- adl) Gy gl

C. Uvula - The little piece of flesh that hangs down from the rear portion of the soft palate.

AN adll il Al ¢ el e Aty oA aalll e peall ¢ all a5 - Bl

D. Tongue - Is the large bundle of skeletal muscles on the floor of the mouth that manipulates food for
chewing and swallowing.
Axlyg alaball jine (i gl adll o e 83 ga gall AdSell CBlanll (e 3508 4 e B ke A= Gl 2

E. Epiglottis - The epiglottis is a spoon shaped plate of elastic cartilage that lies behind the tongue. It

prevents aspiration by covering the glottis — the opening of the larynx - during swallowing.

Ol gy Gl GBS Taga s Sl dall Gl 5K 5 allas g pme (e ()5S0 sp g Adale JSG e 05 = Jlajall Gl o
) OA e sall A Al a5k (e 80 sed) dpmail) ) Al 53 5 s all e ISV g sy Jaal

F. Larynx - s a cartilaginous skeleton held together by ligaments and muscles. The larynx serves as a
sphincter to prevent the passage of food and drink into the trachea and lungs during swallowing; it also

contains the vocal cords and regulates the flow of air to and from the lungs.
I3]0 piall b yealal | AbaadlS 5 jaial) Jaad | Aoy Y1y O landl Aol g gy e S Cag e 4 = Badall g
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G. Esophagus - The tube that connects the pharynx to the stomach.
ool sandl) Ty 5y 531 (5 mall 58 5 = g el

H. Trachea - Begins at the inferior border of the cricoid cartilage (C6) and continues about 9-15 cm in

length until it bifurcates into the right and left main bronchi at the level of the sternal angle.

s 15-9 Msn ety (Ausoludl diall 5 jaall) Alal oy pumdll o) dledl) sie Jas = (al& ) 43l pgd) Apall)
Apaill 450 5l (5 e o Gl )l gl 5 el dpadll ) g a0 s J skl

J. Bronchi - The right main bronchus is wider, shorter, and more vertical than the left, and thus is the

more common side of foreign body obstruction.

SISV el Agall it A 5 (5l (30 B sae SSN5 el el (il At Apnal) e = i) ) Al Ui,
A pad) aleall oSl Lia jad dga

K. Bronchial - The respiratory tract that moves air into the lungs. No gas exchange takes place in this
part of the lungs.
SN e e el 138 &5l ol o) Caany Y el ) 6l sel) Jiy (o3 el paall b - dpuall) Cilpadd)

L. Alveoli - Grape like sacs in the lungs where gas exchange takes place.
3 Jals Lol oy 0 )1 (B 33 3 g0 san (e Bk (oa s = JL) & s e

13. Thoracic Cavity:

Ll il 13

A. Heart - A pear-shaped structure about the size of a fist. It is responsible for supplying the body with

oxygenated blood. It is composed of four chambers, many large arteries and many veins. The four

chambers are called atrium and ventricles.

g Sma Al 0 080 I pasnll (b S5l oal) 558 G s e ) A s IS (5 S S 5 s = UBY) ]
ol g i) e a1l puaall 3 5 3l 80 5835 5Y) e sl

B. Lungs - Paired organs in the chest that perform respiration. Respiration is the process of oxygen from

incoming air entering the blood, and carbon dioxide, a waste gas from the metabolism of food leaving

the blood.

2 Al e sl e cpanS s W) 28 dulee s il il Adlee (e A gpn aiall 8 clme W) e s = Gl L
oz A (el Gl dlee o skl 1 g s S sl A e

C. Diaphragm - Is the most important muscle for inspiration. When the diaphragm contracts, the

abdominal contents are pushed downward and the ribs are lifted upwards and outwards, increasing the

volume and decreasing the pressure in the thoracic cavity.

s b ilal) Cay el b elac VI b alall Claal) aliy Lavie | (uiiil) dlee 8 aaY) dliasll 25 = Jalal) Glaal) =
g otall Gy gail) o Taaal) Jiy g dana 23 7 Jalls e V) sad g3V adatiy JinY)

D. Visceral Pleura - A delicate membrane which covers and protects the lungs.
O any s kg B8 slie s 5 - iad) gLES o
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E. Parietal Pleura - A delicate membrane that lines the chest cavity creating a seal with the visceral

pleura (much like two pieces of glass stuck together when there is water between them).

sl a3l (e ksl Jia) (5 ol s inl el o S yaall Cysad iy (38 el a5 = M) sl o
(Lagin slo 2 9a 5 aa Laguiazy aa

F. Intercostal Muscle - Several groups of muscles that run between the ribs, and help form and move
the chest wall.
el s (g huall laall elhael e deludy g3l (s 6 sl (e Ao sana & =g 3] O loaall

G. Esophagus - The tube that connects the pharynx to the stomach. It is entirely made of muscle and is

between 23- 25 cm. It is located directly behind the trachea and pierces the diaphragm on its way to the

stomach.

ald 3 il £(5yall @y 2 25 - 23 sk 58 5 D laall (e eg pall OS5 Banally o sl o 5y GAI padll 58 5 = g g pall L
Banall ) 48yl 3 alall Claall (6 iy 5 4l gl Al

14. Digestive System:

s oadagll jlgall .14

A. Anus - The opening at the end of the digestive system from which feces exit the body.
il L g A5 g el Sleadl Al 883 g sall Zail) o - Aya p&d) dadl) ]

B. Appendix - A small sac located near the start of the large intestine.
Adadal slaa¥) Ay B g s s oo = Aagal) BIGN

C. Esophagus - The long tube between the mouth and the stomach. It uses rhythmic muscle

movements (called peristalsis) to force food from the throat into the stomach.

) psalil e o3l bl Alass dgline S A o5 pall adiiay Baxall 5 adll g das g oMl Jish ses (e 3 le s - gl g
Baxll

D. Gall Bladder - A small, sac-like organ located by the duodenum. It stores and releases bile (a

digestive chemical which is produced in the liver) into the small intestine.

8ale o8 5) Al jiall Balall g saadl 038 (3RS (s pde (LAY Ge Al &l e uS A - (slAll Gus) Bl pall Lo
A elaa¥l ) Jusis (S0 aiemd AlaS

E. Large Intestine - The long, wide tube that food goes through after it goes through the small
intestine.
A8 clae¥) (e da g A day alalall ADA ey (53 Jyshall el a5 - ABBLRY plaaY) o

F. Liver - A large organ located above and in front of the stomach. It filters toxins from the blood, and

makes bile (which breaks down fats) and some blood proteins

(Csadl) alasd () Ay ) yaall 3alall giiay g o gand) (e pall 2SI Jdiay Banall (e ale¥) (g (358 2y S guac 54 - sl g
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G. Mouth - The first part of the digestive system, where food enters the body. Chewing and salivary

enzymes in the mouth are the beginning of the digestive process (breaking down the food).
Can iy 4 aladall mey G auall ) aladall Jany aA (e (g2l 5 paimgd) Sleall g I5YV el 5oy - adl)
(+13) I aladall alani)isacagll dleal) Alas sa adl) 3 SN 138 yiny s ey 3V

H. Pancreas - An enzyme-producing gland located below the stomach and above the intestines.

Enzymes from the pancreas help in the digestion of carbohydrates, fats and proteins in the small

intestine.

Aulee (g8 by S (e 5 pial) g Y1 a0l o L) (3585 B2l i 5 o 500 Ania 522 (e 5ok sa 5 = oubi S g
Addall el (8 Sl g pall 5 O gaall 5 Gl s 5 S s

I. Rectum - The lower part of the large intestine, where feces are stored before they are excreted from
the body.

el e lea g5 O COladll s Caa Aalall elaal) e il ¢ ) 98 5 - Al e

J. Small intestine - The long, thin winding tube that food goes through after it leaves the stomach.

pamall 4 ol 2ay AIDA e alakall ey 531 Gall dyshall jeall o - ABBAL glaal)

K. Stomach - A sack-like, muscular organ that is attached to the esophagus. When food enters the
stomach, it is churned in an acid bath.
(eada Jlas gasa Jan 4dld saxal) ) alaball Jans badie g all pu Juae Lime pme a5 - dirall @

15. Muscle: The muscles of the body are what give it the ability to move. There are three types.
O hanll (pe g A @l A8 AY e 4l aall st il a5 2 SSLad) (15

A. Striated - The external muscles of the skeleton often hurt in sports injuries.
Azl VS 8 lat 3l 5 alaal) ISl dliaial) da HAl) C0liaall a5 - Adaladial) cBUat)

B. Smooth - Muscles in the digestive tract that moves food along through the track.
aal 138 O3 dladall &t il 5 amgl Jleall 853 sm pall Cdlimall a5 - pluadall cLRY)

C. Cardiac - All the muscle of the heart that moves the flow of blood through the body.
avall s aall aaxi Al g Qlsl) dliae 853 g gall S3lanll o - Al8l) ity Nd
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18. Joints: Where bones meet one another
Al el ks a5 2 Jualdal) ,18

A. Ball and Socket - The end of a bone that is ball shaped and fits into the cup shaped socket of

another bone, allowing widest range of motion. Examples include shoulder and hip.
13 ey s Aialall 408 A Juaie pe i 315580 0S8 38k alaad) 3es 8 05K Jenie 55 = Culalall g 381
Ay 5 SN Jumia Gl e i s Gand 5 48 s (3 3 (s ) sSall Juaial

B. Saddle - This type of joint occurs when the touching surfaces of two bones have both concave and

convex regions with the shapes of the two bones complementing one other and allowing a wide range

of movement. The only saddle joint in the body isin the thumb.

Jraiall slacy e AV jaie Laaaal sllaall e gandas (Dl die jeday Jalid) e g sill 128 = () puad) Juadall
Ale¥) o g aneall b s ) ol ) Jeaill 5 A 5 38 a0

C. Condyloid - Oval shaped condyle fits into elliptical cavity of another allowing angular motion but not
rotation. This occurs between the metacarpals (bones in the palm of the hand) and phalanges (fingers)

and between the metatarsals (foot bones excluding heel) and phalanges (toes).
Mg A s Rg) 5 4B a 058y A Juaial g B sad ge iy LSAN (Bl diaie a5 - (ALl Jualal) 7
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D. Pivot - Rounded or conical surfaces of one bone fit into a ring of one or tendon allowing rotation. An

example is the joint between the axis and atlas in the neck.

A A8 ey Ja0ail) 138 ey SY) (e iy o8 dils we JAIS mlanll agjae 5) (50 Juaia g8y = g Juadal) 2
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E. Hinge - A convex projection on one bone fits into a concave depression in another permitting only

flexion and extension as in the elbow and knee joints.

Al e a5 4 pa s ol 5 48 ja oGV 138 ranyy Al alie AdgS iy alie dlgd Cornd olEl) AL a5 - (550 Juaal) Lo
A Jemday 5 Jome

F. Gliding - Flat or slightly flat surfaces move against each other allowing sliding or twisting without any

circular movement. This happens in the carpals in the wrist and the tarsal’s in the ankle.

(o a1 5 Ay il Gl g Al o) S s Aaals Lgans slatly @l e bl ALK ) dndaia el a5 = A8 5N Jualdal) |
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19. Heart:
il 19

A. Aorta - The biggest and longest artery (a blood vessel carrying blood away from the heart) in the
body. It carries oxygen-rich blood from the left ventricle of the heart to the body.
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B. Inferior Vena Cava - A large vein (a blood vessel carrying blood to the heart) that carries oxygen-

poor blood to the right atrium from the lower half of the body.
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C. Left Atrium - The left upper chamber of the heart. It receives oxygen-rich blood from the lungs via

the pulmonary vein.
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D. Left Ventricle - The left lower chamber of the heart. It pumps the blood through the aortic valve
into the aorta.
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E. Pulmonary Artery - The blood vessel that carries oxygen-poor blood from the right ventricle of the
heart to the lungs.
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F. Pulmonary Vein - The blood vessel that carries oxygen-rich blood from the lungs to the left atrium
of the heart.
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G. Right Atrium - The right upper chamber of the heart. It receives oxygen-poor blood from the body

through the inferior vena cava and the superior vena cava.
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H. Right Ventricle - The right lower chamber of the heart. It pumps the blood into the pulmonary
artery.
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I. Septum - The muscular wall that separates the left-and right sides of the heart.
o) el e Qi e gl e el Jiady Liae laa g4 = Jualdll (81 plaad) e

J. Superior Vena Cava - A large vein that carries oxygen-poor blood to the right atrium from the upper
parts of the body.
el e glall 2 3al) e ) 2V (D) mSse paad) adl) Jesy S a5 s - (ASY) iga¥) byl

20. Blood: Biood cells are produced by the marrow located in some bones.
Aliel) ey 82 sl alial) a5 Gy e pl L3MA i ; adl) (20

A. Red Blood Cells - The blood cells responsible for carrying oxygen to the body.
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B. White Blood Cells - The blood cells that fight disease’s in the body.
ol Y da i e A sl LAY a5 - slamd) aal) @l S @

C. Platelets - Part of the blood that rushes to a wound and clogs the opening to stop the bleeding.
i ) Al Blas s el sad adani g aall (g s da b = Ay gadl) mildal)

D. Marrow - Responsible for producing blood cells, located in the larger bones of the body.
5 S sl ol 8 2n 05 2y padll iy S 2 e g pmnall sa 5 = alind) £LAS S

+*» Movements:
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21. Directions:

s clalady) 21

A. Superior - Toward the head
ol elaily = Ao
B. Inferior - Away from the head
U o T = Jia) ) @
C. Anterior - The front of the body or body part

el (e 5 il ) ) Gk - IR )

D. Posterior - The back of the body or body part

E. Medial - Toward the midline that divides left and right
el 8 s a5 el dgall G o 3S pall Jualdll Laal) slacly - JANAN ) o
F. Lateral - To the side away from the midline
el e T Qs e g AN )
G. Proximal - Closer to the torso
£aall e il - ) qu AN
H. Distal - Farther away from the torso
g3 e Ty = e 2ad) 7

=4=4=4 =4 =4 === === == =4 =

219

——
| —



5.8 Laal el S
Sl 5l F‘J'-‘ ol iz, LU A (.J:l b s
W ocoa dadl odadl e A (Ls sl
o My Ay Ll F“J" G LWl claeV =

_&;):.Ht\sd\,

—

e

DAY

Zmadl —
Sl Sl adae ¥
Jal elal dke — v
E 38 Al—¢
u"-‘:'“'—°
é..;_'\

-\_5'1"’: J)fé.é—v

O 3 — A
aa dh—

B0 Bhy— e
dly g iy — 1
L) SMas 64—y

s Jl— Y

S T RN NI T ks

220

——
| —




Lgut p (b osdly Lo Cod denod

z= 15 la = B =1 - s
Y J.?»Juax. gam ma dlaze \»l:ay

LI | A o
\ .
)
s ioli

JoV Lz zd

. U 2zl 5 adl v
e
A..I.a’ojaﬁ_\

& e o by

dvarnac SJ.EQ_A

;J‘—)',A (Vertebrae) 3125 Yi¥ o L_s)uﬁs‘ A)&.’.“ O,-<-'u_
s Ju Sy

¢ ( Cervical Vertebrae) a.2e )l Y

¢ (Thoracic Vertebrac ) & yhwo 5,125 \Y
¢ ( Lumbar Vertebrae ) Z._Ja; Syl o
¢ ( Sacral Vertebrae) 4s>uile Lome Ol o

.( Coccyx Vertebrae) 4deowils Laaze Ol )l ¢

221

——
| —




Skt

B )
slally GeenSTOVl DoV 1 oL

e G sl

£

— Y - Sl el

S Sllen 555
Gty gl B

C il or gl
o GOl Ml Lay

Le,¥
Jess. eI

Ll 5l

.El,f-\ll

g Oy 5 U ga Al yde pagll sl
slasldl e el cg I a1

222 J

\




05555 LV oo 055 Crad Y1 3l S
G5+l Wy bl SUY e 7 e Al

- adadll li>u'| g &J,gl; &J\:!?l ods e 22 J{} E§ « '2/’3)-/.\:&)

sl 3R peal

RS Za S RS

O Nl 3
2SSy A
NP R e

Bl ke S
(W )

i Ty . ST 5T i b e Al IS oy
S alss of 8ol Cadl il e Al s
LadS™ 5f ralidl aol 8 oy Grleall G0 Ay 5

||
1 ¥

223

——
| —



Appendix 1V:

The Flight Medics Oath
S ) Cpinial) andd

My duties as an aviation medical aid man are:

uhggpMQUAU

First to be totally dedicated to the preservation of life and limb of my
fellow soldier;
sl e olil slasly sla o Asblaall (adaly il Jad) 1Y ]
Second to maintain myself in a state of perpetual readiness;
Aoala g dlaaiad a3 to Laile Zadlal ) 1Lal
Thirdly to show by example devotion to duty, honor, and country;
(Chsll adAY g il g el sl aDAS JUaS i gl o STIG
I will not lose faith in my God, my country, my duty, or my colleagues.
Ay s by Al Alal 88 ol G g U
I will strive to provide the best care possible to those entrusted to my skills
) s 1985 g ) (alAEN ddal) Aglial) Cpeun) o g1l ST i gau Uil
This | solemnly swear on my honor and by the heavens in which men fly.
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