Class 03-03 

Physiology SOB’s

Exam 1 

JP101  (Mike Dinnwiddie)

THE ATMOSPHERE

Objective 1--Identify the composition of the earth’s atmosphere.


Up to 300,000 ft, the approximate percentages of gases in the atmosphere are 78% nitrogen, 21 percent oxygen, and 1% other gases (including 0.04% carbon dioxide).

ATMOSPHERIC PRESSURE

Objective 2--Identify atmospheric pressure and how it is caused.


Pressure is defined as force/area.  Atmospheric or barometric pressure is the combined weight of all the atmospheric gases acting to create a force upon the surface of the earth.  This force is caused by gravity pulling gas molecules earthward and solar radiation expanding the gases outward toward space.  

Objective 3--Identify the pressure of the U.S. Standard Atmosphere and where the greatest pressure change takes place.  


To construct pressure altimeters, a standard pressure for each altitude had to be developed.  The pressure of the U.S. Standard Atmosphere at sea level (at 15(C) is 14.7 psi, 760 mmHg, or 29.92 inHg.  The greatest pressure change occurs at lower atmospheric levels between sea level and 18,000 feet.   

Objective 4--Identify standard units used to measure atmospheric pressure


The weight of the atmosphere can be measured in pounds per square inch (psi), millimeters of mercury (mmHg), or inches of mercury (inHg).  Above 18,000 feet in the U.S., pressure altitudes are referred to as flight levels (FL).  For example, 25,000 feet is referred to as FL250.

TEMPERATURE

Objective 4--Identify temperature characteristics of the Earth’s atmosphere.


Altitudes up to about 35,000 feet reflect a constant decrease in temperature of about 2 (C (3.6 (F) per 1,000 feet.  This constant decrease is referred to as the standard temperature lapse rate.

Objective 5—Compute a temperature for a given altitude using the standard temperature lapse rate.


If it is 30(C on the runway at sea level, then the temperature would be about 

–10(C at 20,000 feet.  By using the standard temperature lapse rate you can determine that there is a 40(C change in temperature (-2(C /1,000 feet).

Objective 6—Identify the physiological divisions of the atmosphere.

1. Physiological Zone:  from sea level to approximately 10,000 feet and is the zone the human body is adapted to.

2. Physiological Deficient Zone:  extends from approximately 10,000 feet to approximately 50,000 feet.  Because of reduce atmosphere, inadequate oxygen is available to sustain normal physiologic functions.

3. Space Equivalent Zone:  exists above 50,000 feet. The physiological problems of flight above 50,000 feet ate essentially the same as those for space.

Physical Divisions of the atmosphere (in class only)

1. Troposphere:  from sea level to approximately 60,000 feet.  

a. Weather

b. Water

c. Winds

d. Temperature (standard lapse rate)

2. Stratosphere:  from 60,000 feet to 50 miles

a. Jet Streams  

b. Ozone

c. No water vapor  (no weather)

Tropopause:  division between troposphere and stratosphere (60,000 ft)

Armstrong’s Line:  gases come out of solution, blood boils (~63,000 ft) 

JP101 (Ryan Williams)

JP101 7.  Describe each of the gas laws. 

A:  Dalton’s Law:  The total pressure of a mixture of gases is equal to the sum of the partial pressure of each gas in the mixture.  Dalton’s Law explains how exposure to a high ambient altitude can reduce the available oxygen.

Boyle’s Law:  When the temperature remains constant, as in the human body, the volume of gas is inversely proportional to the pressure surrounding it.  Boyle’s Law explains why a balloon expands as it ascends and why air expands in a body cavity when the pressure around it is reduced.

Henry’s Law:  The amount of gas in a solution varies directly with the partial pressure of that gas over the solution.  If the pressure is reduced above the solution some gas will come out of the solution.  Henry’s Law explains why carbon dioxide bubbles are released when a soda can is opened.

The Law of Gas Diffusion:  A gas will diffuse from an area of higher concentration or pressure to an area of lower concentration or pressure until equilibrium is reached.  Strength of the diffusion gradient depends on the relative concentration of the gases.  

Charles’ Law:  When volume is constant, the pressure of a gas increases or decreases proportionally to an increase or decrease in its temperature.  

JP101 8.  Identify the physiological consequences of each gas law.

Dalton’s Law:  This explains why exposure to a high ambient altitude can reduce the available oxygen.

Boyle’s Law:  This explains why air in a body cavity air expands when its trapped and the pressure is reduced around it.  It explains the effects of pressure changes in the ears, sinuses, teeth, and gastrointestinal tract.

Henry’s Law:  This explains why nitrogen bubbles may come out of a solution in body tissues during ascent.  

The Law of Gas Diffusion:  This relates to the transfer of gases between the blood or other body fluids and the tissue they contact.  Ex. the gas transfer that takes place in the lungs by oxygen moving into and carbon dioxide moving out of the lungs

Charles’ Law:  Temperature decreases with altitude leads to a decrease in pressure.

JP101 9.  Define partial pressure and identify its notation.

A:  Partial pressure is defined as the amount of pressure that a single gas out of a mixture of gases contributes to the sum or total pressure of that mixture.  

Partial Pressure Notations:

Nitrogen:  PN2

Oxygen:  PO2

Carbon Dioxide:  PCO2

JP102 1.  Identify the structures and functions of the respiratory system.

A:  Oral-Nasal Cavities:  The nasal cavity contains cilia (hair like structures) that filter inspired air.  The oral cavity filters air to a lesser extent.  It humidifies and heats the air to body temperature before entering the lungs.

Trachea:  The trachea form two branches (bronchi) to the lungs (left and right side) and are the root structure of the lungs.

Lungs:  They occupy the greatest part of the chest and their function is to allow oxygen to move from the air to the microscopic blood vessels and carbon dioxide to move from the capillaries into the lungs.

Alveoli:  They are tiny air sacs in the lungs.  In the lungs, gas exchange between the respiratory and circulatory systems occurs at the alveolar-capillary interface.  The law of gaseous diffusion applies here.

Respiration has 3 phases

1. Ventilation:  gas is exchanged between the lungs and the ambient environment per unit time.  Oxygen is delivered and carbon dioxide is removed.

2. Transportation:  (diffusion) gases transfer from the lungs to their site of production or use in the cells of the body.

3. Utilization:  (cellular metabolism) Oxygen is used in energy production and the production of carbon dioxide and water.  

JP102 2.  Identify the primary control of normal respiration.

A:  The active phase of respiration is inspiration.  It is accomplished by the contraction of the diaphragm and external intercostals muscles.  Muscular effort is not required for exhalation (the passive phase of respiration).  The most important factor in the control of ventilation under normal conditions is the PCO2 of the arterial blood.

JP102 3.  Identify the structures and functions of the circulatory system.

A:  The circulatory system transports and distributes nutrients and oxygen to the tissues and removes waste products of metabolism.  The system is made up of the heart (pumps blood), arteries and veins (a series of distributing and collecting tubes for transportation of blood), and the capillaries (an extensive system of thin vessels that allow the rapid exchange between the tissues and the vascular channels).

JP102 (Nate Owen)
 

Respiration and Circulation
 

Objective 4:  Identify factors affecting oxygen delivery to the tissues. (pg 9)
 

1.  Altitude -- An increase in altitude will reduce the PO2 of inspired air causing hypoxic hypoxia.
2.  G-Forces -- Blood pooling in the lower extremities during increased g maneuvering can cause stagnant hypoxia, another factor that can reduce oxygen delivery to tissue.
3.  Toxic Gas -- Various types of toxic gases can cause the blood to carry less oxygen (hypemic hypoxia) or the tissues to be unable to take up or use oxygen (histotoxic hypoxia).
 

 

JP103
 

Altitude Threats
 

Objective 1:  Identify the signs and symptoms of hypoxia. (pg 12-13)
 

1.  Signs of hypoxia include
     a.  an increased rate and or depth of breathing
     b.  cyanosis (blueness of the skin, due to lack of oxygen)

     c.  mental confusion
     d.  poor judgment
     e.  loss of muscle coordination
     f.   unconsciousness
     g.  euphoria
     h.  belligerence
 

2.  Symptoms are warning signals only you can sense to know you are becoming hypoxic.  Symptoms include:
     a.  dizziness
     b.  fatigue
     c.  hot and cold flashes
     d.  blurred vision
     e.  tunnel vision
     f.   tingling and numbness
     g.  euphoria
     h.  belligerence
     i.   headache
     j.   nausea
     k.  apprehension
     l    air hunger
  

JP103
 

Altitude Threats
 

Objective 2:  Explain the importance of immediately correcting for hypoxia after rapid decompression. (pg13)
 

1.  A rapid decompression will leave you with only a few minutes or seconds before becoming hypoxic and losing your useful consciousness.  Knowing and being able to correct for hypoxia immediately during a rapid decompression will help keep you from losing consciousness while flying the plane.  Look at chart on page 13 for times of    useful consciousness.  Rapid decompression can reduce TUC by as much as 50 percent.
 

JP103
 

Altitude Threats
 

Objective 3:  Identify the procedures to treat hypoxia.  (pg13-14)
 

1.  The steps to treat hypoxia are as follows:
     a.  Oxygen supply lever - ON
     b.  Concentration lever - MAX
     c.  Pressure lever - EMERGENCY
     d.  Connections - Check Security
     e.  Breathe at a rate and depth slightly less than normal until symptoms disappear
     f.   Descend below 10,000 feet and land as soon as possible
 

 

JP103
 

Altitude Threats
 

Objective 4:  Identify the procedures to treat hyperventilation. (pg15)
 

1.    Since hyperventilation and hypoxia symptoms are similar the corrective actions are identical.  So, refer to Objective 3 for the proper actions.  Remember that it will take longer to recover from hyperventilation since you are replacing CO2 in the body.
2.    Remember speaking with another aircraft or your IP is a good way to cure hyperventilation because it controls your breathing rate.
 

 

JP103
 

Altitude Threats
 

Objective 5:  Identify why the treatment procedures for hypoxia and hyperventilation are the same.  (pg15)
 

1.   The symptoms of hypoxia and hyperventilation are very similar.  This makes it very difficult to diagnose hyperventilation while flying.  Since it is difficult to distinguish hyperventilation from hypoxia the same procedures are used to treat the symptoms, that way if you think it is one or the other you will be correcting for both hypoxia and hyperventilation just in case you miss diagnose yourself.

JP103 (David Penuela)

Objective 6:  Identify the symptoms of trapped gas disorders.

The most common symptom of trapped gas is PAIN, yet the form and intensity varies within body parts.

Middle Ear- Ear Block: Characterized by congestion, inflammation, discomfort, pain and temporary impairment of hearing.


Sinus Block:  Pain in the sinus areas and upper tooth area.  (All of the upper teeth)


Gastrointestinal (GI) Tract:  Extreme pressure discomfort in the intestinal areas. 


Tooth Pain: Excruciating pain in one specific tooth

Objective 7: Identify when trapped gas disorders are most likely to occur:

Most trapped gas disorders are likely to occur during altitude changes (ascent or descent), depending on the body part

Middle Ear: Ear Block:  Occurs during descent at altitudes closer to the earth’s surface when pressure differential exceeds 80 mmHG and it becomes impossible to open the Eustachian tube.

Sinus Block: Occurs when pressure changes during ascent or descent, yet more often during descent.  Usually occur when the sinus ducts are swollen. 

Gastrointestinal (GI) Tract:  Occurs with a decrease in atmospheric pressure and most likely at high altitudes.


Tooth Pain: Occurs during ascent, as air volume increases inside the tooth.

Objective 8:  Explain how to treat and prevent trapped gas disorders.

To treat and prevent you must try to equalize air pressure by releasing or creating pressure from different preventive maneuvers.  If is also recommended you see a surgeon or flight doctor if pain persists.  

Middle Ear-Ear Block: to prevent you must try to perform the valsalva maneuver or equalizing air pressure by swallowing, yawning, tensing the muscles in the throat, moving the head from side to side.


Sinus Block:  The valsalva maneuver also works in this case. 

Gastrointestinal (GI) Tract:  Pressure must be relieved by belching and or passing flatus.  (Like Perkins usually does in the classroom)


Tooth Pain:  Good dental hygiene and a good dentist. (Not to be found in the AF)

Objective 9: Identify the symptoms of the four common types of decompression sickness

The Bends:  Pain is usually localized in and around the bony joints of the body, usually the larger joints.  Pain is variable and may occur suddenly.  

Neurological Manifestations: Disturbances in vision, including blind spots and flashing/flickering lights.   You may also experience severe headache, partial paralysis, numbness, loss of speech and hearing, vertigo and change in personality.

Chokes:  Deep sharp pain located under the sternum, dry progressive cough and difficult with inspiration.  Sense of suffocation and apprehension that can lead to shock-sweating, pallor, faintness and cyanosis.

Skin Manifestations:  Mottled, reddish or purplish rash on the skin.  Rash may be localized or spread over the body.  Slight swelling and increase in temperature may occur in the area and some bubbles may present around the skin.

Objective 10: Identify the USAF/USN restrictions on SCUBA diving prior to flying.

And I quote:  “USAF and USN regulations forbid flight within 24 hours of a compressed air exposure (Scuba diving) for all normal flying operations.”

Objective 11:  Explain how to treat decompression sickness.

1. Administer 100% Oxygen.

2. Descend as soon a possible and land where medical assistance is available.

3. Before continuing flight, the person must be examined by a flight surgeon.

Compression therapy (hyperbaric) may be administered once on the ground to reduce nitrogen bubble size and resolve DCS.

JP103 Altitude Threats (Chris Mulder)

Identify the primary purpose for aircraft cabin pressurization

12. Reduce the possibility of DCS and hypoxia.

Identify the physical indications of a rapid decompression.

13. Explosive noise, windblast/flying debris, fogging, temperature (drops), pressure (drops).

JP 104 Vision

Identify the characteristics of and limitations to the methods of vision

1.  Visual field – Central 3 degrees is used for focal vision, everything else is for peripheral vision. Focal vision is used to identify objects and answer the “what is it” question. Requires high illumination levels, because the fovea only has cones. Peripheral vision does not require active attention. Orientates you to your environment. The majority of the photoreceptors are rods. Not used for sensing and identifying objects. 

2. Identify the correct scanning technique used to avoid midair collisions.

Series of short, regularly-spaced eye fixations. Look in each sector, then scan into the next. 

Identify the factors affecting daytime visual illusions.

3.  Physical factors – Haze or foggy weather – may descend too early or land short. Makes it hard to judge distance and depth perception.  You think you’re farther away than you really are. Sun angles and shadows – mask hazardous terrain features. Perceptual factors – experience and expectancy, fatigue, and self imposed stresses (dehydration, hypoglycemia, alcohol, self-medication, flying sick). 

Determine the visual problems encountered in low-light level and night flying environments

4.  Night vision is in the peripheral visual field and depth perception and visual acuity are severely degraded. The rods extreme sensitivity to changes in blood oxygen levels causes certain physiological factors to affect night visual acuity. An increase in cabin altitude and carbon monoxide decreases visual acuity at night.  There is a blind spot at night if you try and use the fovea to identify an object, because it uses cones (color). 

JP104 (Ben Hoeg)

VISION

Objective 5:  Identify the correct technique to keep an object in sight at night or under low-light conditions.

If you look directly at an object in low light conditions, there might not be enough light to stimulate the cones in the fovea, and you won’t see the object.  To avoid this “night blind spot,” focus about 10 °to 15° off of the fovea so that the image falls on an area of the retina with a greater concentration of rods (night vision scanning technique).  During our in-class exercise with the lights off, we focused on the spots that made a diamond around the center spot.

Objective 6:  Given factors causing visual illusions, identify methods to prevent the illusion.

False Horizons, or Lack of Horizon: The best preventative measure to decrease or eliminate the problem of false horizons or the lack of a horizon is to ensure a good instrument cross-check.

The Black Hole Effect:  One solution to the black hole effect is to fly published instrument approaches, preferably an approach providing glidepath information.

Autokinesis:  To prevent autokinesis, or “self-motion,” do not stare at the light.  Use the night scanning technique and shift your gaze frequently to avoid prolonged fixation on a target.  

Objective 7:  Select measures you can take to ensure maximum visual acuity in both day and night flying conditions.

--Ensure the windscreen and visors are clean and scratch free

--Consider breathing 100% oxygen

--Keep the cockpit lights low to allow for maximum dark adaptation

JP105

SPATIAL DISORIENTATION (SDO)

Objective 1:  Select the correct description for each of the four sensory systems enabling orientation, equilibrium and balance.

The Visual System is composed of the eyes and provides orientation information during flight.  The primary means the visual system uses to collect orientation cues is peripheral vision, which is processed subconsciously.

The Vestibular System becomes dominant for orientation in the absence of visual cues.

The Somatosensory System consists of tactile pressure receptors in the skin, muscles, tendons and joints.  Unfortunately, in flight, the somatosensory system is useless as an orientation system.  Because most flight maneuvers are made in the positive-G environment, there are no variations in pressure cues.

The Auditory System can maintain situational awareness and spatial orientation through feedback.  For example, increasing wind noise may indicate an undesired nose down attitude.

Objective 2:  Select the sensory system providing the strongest, and usually the most reliable orientation information

The Visual System

Objective 3:  Identify the function of the vestibular system and its two subsystems; the semicircular canals and the otolith organs.

There are 3 Semicircular Canals in each ear, oriented in the pitch, roll, and yaw axes.  They measure angular acceleration caused when the head is turned or tilted, and are responsible for somatogyral illusions.  On the ground, the semicircular canals are an excellent complement to vision as an orientation system.  However, inflight and without adequate visual cues, the semicircular canals have a strong and unreliable orientation input to the brain.

The Otolith Organs sense linear acceleration, and are responsible for somatogravic illusions.

LESSON JP105 SPATIAL DISORIENTATION (Robert Schmidt)

OBJECTIVE 4: Determine the reason for the somatosensory system’s unreliability in flight.


- “in flight, the somatosensory system is useless as an orientation system in the absence of correct visual cues. Because most flight maneuvers are made in the positive-G environment, there are no variations in pressure cues. Therefore, the somatosensory system doesn’t receive adequate input to tell the somatosensory receptors if the aircraft is in a bank, nose up, nose down or inverted attitude.” (p45)

OBJECTIVE 5: Select the correct physiological explanations for specific vestibular illusions.

- Somatogyral Illusions – caused by stimulation of semicircular canals due to angular acceleration. (p 46-49)



-- The Leans



-- Graveyard Spin/Spiral



-- Coriolis Illusion



-- Giant Hand Phenomenon (can also be a somatogravic illusion)

- Somatogravic Illusion – caused by stimulation of otolith organs due to linear acceleration, G-forces and turns. (p 49-50)



-- The Somatogravic Illusion 



-- G-excess Illusion



-- False pitch illusion (from slides only) – dangerous during night takeoffs



-- Giant Hand Phenomenon (can also be a somatogyral illusion)

- Vestibulo-Ocular Illusions – result of eye’s reaction to either semicircular       canal or otolith organ stimulation (p 50)

-- Ocologyral Illusion – semicircular canal in yaw plane stimulated; causes nystagmus where eyes continue to ‘flick’ after acceleration stops making far away objects appear to move

-- The Elevator Illusion – results from upward or downward acceleration stimulating the otolith organ. This will cause you to apply pitch in the opposite direction of the perceived motion.

OBJECTIVE 6: Given an in-flight spatial disorientation scenario, identify the probable illusion experienced by the crewmembers.

- The Leans – (MOST COMMON ILLUSION) a pilot holds a turn long enough to perceive a sensation of level flight then rolls right to stop the turn. This causes him to feel like he’s in a right bank. He then leans to the left to assume what he thinks is level flight. (Figure 5-6 p 47)

- The Graveyard Spin / Spiral – A crew is in poor visibility and IMC.  They roll out of a sustained 30 degree right turn.  Upon rolling wings level, they feel they are not only turning in the opposite direction but also in a 30 degree left bank.  To correct this feeling, they roll back into the original turn and perceive level flight.  Because they are in a turn, they are losing altitude and pull back on the stick to regain the altitude.  Unfortunately, the pitch up only tightens the turn. If this isn’t corrected, the aircraft will continue to descend in an ever-tightening spiral. (p 48, see also figure 5-7 p 48)

- The Coriolis Illusion – (occurs when multiple semicircular canals are stimulated simultaneously causing a tumbling sensation).  A pilot releases a weapon and turns his cranium back to look at the impacts while climbing and turning away from the target. This movement of his cranium causes an overwhelming sensation of the aircraft pitching down and rolling.  He pulls back on the stick and adjusts for the perceived roll. If he doesn’t correct and roll to a true wings level attitude, he may impact the ground. (Figure 5-8 p 49)

- Giant Hand Phenomenon - (FOOT STOMPED occurs when the vestibular stimulus is so strong your subconscious reflexes interfere with your conscious control of the aircraft and you cannot physically overcome the sensation of an opposite bank or roll.) A pilot is flying in turbulent conditions in IMC.  His ADI is showing him in a descending right turn. He tries to correct but it feels like a giant hand is pressing on the aircraft.  He then overcomes this illusion by removing his hand from the stick and steering with his fingers or legs. (p 49)

- Somatogravic Illusion - A pilot is in level flight and lights his afterburners.  The rapid acceleration gives him a sense of climbing so he pitches nose down to compensate. After reaching his desired speed, he brings the throttles out of afterburner. The deceleration gives him the sensation he’s pitching down so he pitches nose up to compensate. (p 49)
- G-Excess illusion (#1 killer at low altitude) – A pilot is turning to rejoin lead after takeoff. He has G-s on the aircraft from takeoff and is turning his cranium upwards and looking inside the turn to facilitate his rejoin.  The G-s combined with the tilted cranium cause his otolith organs to perceive a sensation of decreasing bank angle.  He increases bank to correct this sensation.  This causes the nose to drop below the horizon and the aircraft to descend.  If not corrected at this low altitude, he will impact the ground. (p 50)

NOTES ON OBJECTIVE 6:  

- The false pitch illusion was mentioned in the slides but may have been another name for the somatogravic illusion.  It was not mentioned in the text.

- Although the Coriolis and G-excess illusions sound similar with pilots’ craniums turned looking outside the cockpit,  there are differences.  The Coriolis illusion involves multiple semicircular canals and attempted corrections in multiple axes while the G-excess involves the otolith organs and generally a correction only in the roll axis.  

OBJECTIVE 7: Identify physical and physiological factors affecting spatial disorientation.


- Physical (a.k.a. environmental) factors = factors you have little/no control over


-- Weather



-- Type of mission



-- Time of mission / mission duration


- Physiological factors = factors you DO have some control over 



-- Alcohol (effects experienced 12-72 hrs after consumption)



-- Self-Medication (causes next two factors & depresses CNS)



-- Dehydration

-- Fatigue (slows reaction time thereby regulating more tasks to subconscious level.  The subconscious relies more on vestibular system and is more easily tricked.)


- Other factors (neither physical or physiological)



-- Experience in IMC



-- Mission preparation



-- Recency of experience


(p 51-52)

OBJECTIVE 8: Identify five methods used to prevent spatial disorientation.


1. Understand your/your crew’s limitations


2. Remedy correctable factors (Training & Awareness)



-- Fly a simulator if not proficient in instrument flying 



-- Analyze / correct portions of flight in briefing where SDO may occur


3. Use capabilities properly. (don’t overextend limitations)


4. Recognize high risk situations


5. Stay alert!


(figure 5-10 & text p 52 and notes from slide presentation)

OBJECTIVE 9: Identify seven procedures used to overcome spatial disorientation.


FOOT STOMPED


1. Transition to instruments


2. Believe the instruments


3. Back-up the pilot flying on instruments


4. Minimize head movements


5. Fly straight and level


6. Be prepared to transfer/assume control


7. Egress


(from figure 5-11 p 53)

JP106 (Robert Thweatt)

NOISE AND VIBRATION

Objective 1: Identify the characteristics of sound and how they contribute to hazardous noise exposure.

1.  Frequency -- sound wave oscillations per second (measured in Hertz -- Hz)


a.  Humans hear between 20 and 20,000 Hz.

b.  Aircrews lose hearing in upper-mid frequencies and in frequencies that correspond to their specific aircraft type.

2.  Intensity -- loudness (measured in decibels -- dB)


a.  Noise at 85 dB and above can create permanent hearing loss.

b.  Beyond 30 meters from a sound source, sound intensity decreases 6 dB each time the distance from the source doubles.

3.  Duration -- how long it lasts

a.  Allowable unprotected exposure to 85 dB is 8 hours.  Time of allowable exposure decreases by one-half for each 3 dB increase in sound above 85 dB.

Objective 2: Identify the effects of hazardous noise.

1.  Conductive hearing loss -- caused by a failure of an ear organ that transmits sound mechanically (i.e., eardrum, middle ear bones, joint)

2.  Sensorineural hearing loss -- caused when the hair cells of the cochlea are damaged due to overexposure to noise

a.  Temporary threshold shift -- nonpermanent hearing loss (i.e., post-concert ringing)


b.  Permanent threshold shift -- you’re deaf forever to certain Hz

3.  Non-auditory effects


a.  Irritability


b.  Distraction


c.  Uncooperativeness


d.  Communication more difficult


e.  Stress


f.  Fatigue


g. Sleep disturbances

Objective 3: Identify the protective measures used to minimize noise exposure.

1.  Earplugs -- use the foam E-A-R ones, not the plastic, non-breathable ones

2.  Ear defenders, muffs, headsets, and flight helmets 

3.  Combination of protective devices -- most practical

4.  Limiting exposure

Objective 4: Select the symptoms or conditions that may result from prolonged exposure to aircraft vibration.

1.  Tracking -- especially vertically

2.  Reaction time -- slowed for subconscious tasks only

3.  Visual impairment -- blurred vision and reduced acuity

4.  Fatigue

5.  Other symptoms -- loss of appetite, complacency, perspiration, salivation, nausea, headache, vomiting, discomfort, joint stiffness, and pain

JP107

ACCELERATION

Objective 1: Select the correct definition for a specific type of G force.

1.  Transverse G force -- applied to front or back of body (carrier launches and recoveries)


a. Human limits -- +15 to -8

2.  Lateral G force -- applied during spins or roll 


a.  Negligible effects

3.  Negative G force -- applied from the feet to the head (during a dive)


a.  Human limits -- as low as -3 Gs for 5 seconds

b.  Symptoms -- weightlessness, congestion in head and face, headache, visual blurring, and “redout”

4.  Positive G force -- applied from the head to the feet (turns and climbs)


a.  Non-assisted human limits -- 5.5 Gs


b.  Symptoms -- grayout and blackout

Objective 2:  Select the physical factors determining the effects of increased G force on a crewmember’s body.

“MR DDP”

1.  Magnitude of the G force -- more Gs lead to greater effects

2.  Rate of application -- quicker onset leads to greater effects

3.  Duration of exposure to the G force -- longer time in Gs leads to greater effects

4.  Direction of force -- forces applied up and down on body (negative and positive Gs) lead to greater effects

5.  Previous G exposure 

a.  The Push-Pull Effect (PPE) -- when positive Gs are preceded immediately by negative Gs, greater effects are felt

b.  G warmup -- controlled exposure to Gs at the beginning of a flight allows greater G tolerance throughout the rest of the flight

JP 107 (Tim Bolen)

ACCELERATION

Objective 3.  Identify the physiological effects of positive and negative G forces on a crewmember’s body.

A.  Prolonged exposure to G forces affects the body in four ways


1.  Restricts mobility


2.  affects the cardiovascular system



3.  stimulates the vestibular system


4.  Reduces visual acuity

a.  Mobility- 150lb person ways 600lbs at 4+Gs.  Increase in weight severely restricts movement in the aircraft.  Decreased mobility interferes with your ability to function at high peak levels during high-G flight.

b.  Cardiovascular Reflex- As G forces increase, blood pressure begins to decrease.  The cardiovascular system attempts to compensate for the drop in blood pressure by constricting peripheral blood vessels and increasing the heart rate.  This compensation is called the “Cardiovascular Reflex”.

Refer to figure 7-4 in text for the G-Time tolerance Curve (possible test question)

Eyes and brain have sufficient oxygen to maintain vision and consciousness for about 4 to 5 seconds after blood stops flowing to head.

This means high G loads can be applied very rapidly for short duration without experiencing visual symptoms.  Severe danger exists for rapidly applied- sustained G loads.

Between 5 to 10 seconds when oxygen is depleted, and the cardiovascular reflex has not become fully effective, a trough occurs and G tolerance is at it lowest.  Gs applied at a moderate rate could cause G stress at lower G’s than when Gs are applied more rapidly or slowly.  

c.  Vestibular-  Otoliths are stimulated by gravity and linear acceleration forces to provide a sense of direction.  Semicircular canals respond to angular acceleration to provide another sense of direction.  Must rely on instruments and visual cues, otherwise acceleration forces can provide stimuli that induce disorientation.  

d.  Visual-  As G forces increase, blood pressure in the brain begins to drop.  There is insufficient blood pressure in the brain to overcome the intraocular blood pressure in the eyes.  Therefore tissue in the eye that detects light (retina) starts losing its blood supply.  Peripheral vision is affected and you experience a dimming, misting, or graying of vision.  May experience tunnel vision.  Must perform the Anti-G straining maneuver.  All vision can become lost with high Gs causing blackout, but not loss of consciousness.

Note- With high G onset rates, unconsciousness can happen without any preceding visual cues, so always load up the body with an effective AGSM before you load up the aircraft. (Possible test question)

Objective 4.  Given characteristics of G-induced loss of consciousness (G-Loc), identify the phase of incapacitation during a G-Loc incident.  

A.  There are two phases of incapacitation:  Absolute and Relative Incapacitation.

1.  Absolute Incapacitation:  In this phase you are unconscious for about 9-21 seconds with an average time of 15 seconds.  Could cause you to relax your grip on the flight controls and return to 1G flight enabling the cardiovascular system to pump blood to the brain and restore consciousness.  Or you could maintain grip on controls and fly into the ground.  May experience involuntary skeletal muscle contractions and spasms just before regaining consciousness.  These contractions can cause flailing arms that could hit flight controls.  Upon regaining consciousness, Relative Incapacitation phase is entered.

2.  Relative Incapacitation:  Regaining consciousness does not mean returning to an alert and functional state.  May experience mental confusion, disorientation, stupor, apathy or memory loss.  During this time you are incapable of consciously flying the aircraft or making decisions.  This incapacitation time mirrors the time for absolute incapacitation.  

Objective 5.  Identify the elements of the Anti-G Straining Maneuver (AGSM) and their relation to each other. 

A.  There are two elements to the AGSM:  muscle tensing and cyclic breathing. 

1.  Muscle tensing is the forceful contraction of leg, arm, and abdominal muscles to compress the blood vessels in the lower body.  This tensing helps prevent pooling of the blood in the abdomen and lower extremities and improves circulation of blood back to the heart.  Tensing is mandatory every time you pull Gs and is proportional to G load experienced.

2.  Muscle tensing is not enough to protect against G-Loc, therefore cyclic breathing must be used.  Cyclic breathing is used to increase chest pressure during forceful exhalation against a closed glottis.  Increased chest pressure compresses the heart and blood vessels in the chest cavity and provides artificial pumping action that in turn raises blood pressure in the head.  Therefore blood flow is maintained in the eyes and brain.  

Objective 6. Identify common errors in performing the AGSM.

A.  Most common errors involve the breathing cycle, the timing of the strain, and insufficient lower body muscle tensing.  

1.  Tensing:  Primary timing error is starting the AGSM after the onset of the G force.  Another timing error is the failure to maintain the AGSM until the aircraft has returned to 1G flight.  

2.  Breathing:  Common breathing errors include holding the breath too long, not holding the breath long enough, taking too much time to exchange air, exchanging too much air, and failure to exchange air at all. To correct:  practice and establish a rhythm.

3.  Other errors:  Allowing air to leak from the throat, holding the breath in the mouth instead of catching it in the back of the throat, and insufficient muscle strain.  

Objective 7.  Identify the methods used to increase a crewmember’s tolerance to positive G force.

A.  Physical Conditioning decreases fatigue levels and increases stamina for multiple G maneuvers.  There are two types:

1.  Anaerobic conditioning:   Increases the muscle’s ability to contract and sustain the contraction throughout the G stress.  Weight training is primary method for anaerobic and decreases chances for injury particularly in the neck.


2.  Aerobic conditioning:  Increases stamina and resistance to fatigue.  

B.  Dehydration:  Reduces G tolerance, therefore crewmembers must drink plenty of non-caffienated, non-alcoholic fluids prior to and during flight. 

C.  Fatigue and Sleep:  Fatigue significantly decreases G tolerance.  Take advantage of crew rest, stay well rested and maintain good sleep patterns prior to flying. 

D.  Drugs and Self-medication:  Self-medication with OTC drugs decreases overall performance.  Therefore do not self-medicate.  Report to the flight surgeon and obtain qualified medical treatment.

E.  Alcohol/Hangover:  Alcohol misuse and hangovers reduce G tolerance.  Mental capabilities and decision making process is affected.  Avoid alcohol use prior to flight.  Alcohol consumption is restricted 12 hours prior to flight.  OPNAVINST3710 restricts crewmembers from alcohol consumption 12 hours prior to mission planning.

F.  Hypoglycemia and missed meals:  Missing meals and not taking time to eat correctly directly affects your ability to withstand G force.  Take the time to eat a nutritious meal prior to flight.  

JP 108 (Tim Bolen)

STRESS AWARENESS AND MANAGEMENT

Objective 1)  Identify the effects of drugs on the crewmember and select the effects of certain drugs.  

A.  OTC drugs interfere with or modify normal body functions in different ways and are divided into the following effects:  Primary, Side, Synergistic, and Idiosyncratic effects.

1. Primary Effect:  The primary effect is the desired or intended effect of the drug on the individual.  I.e. if you are congested you would take a decongestant.

2.  Side Effects:  Are effects that accompany the drug but are additional to its desired effects.

3.  Synergistic Effects:  Occurs when the primary or side effect of a drug is enhanced when taken in combination with another drug.  The effect of the combined drugs is greater than would be expected from the individual drugs.

4.  Idiosyncratic Effects:  Are those effects on an individual that are unusual or unexpected.

B.  Decongestants:   Used to shrink inflamed mucous membranes and clear up a person’s nasal passages and sinuses.  Side effects can produce shakiness, increased heart rate, blurred vision, increased dehydration, dizziness, nausea and headaches.  

C.  Antihistamines:  Used to reduce nasal congestions due to allergies or colds.  Antihistamines act as a depressant and is an undesirable side effect.  Drowsiness can occur but they also cause diminished alertness and increased reaction time.  If alcohol is used an increased side effect occurs increasing the depressant effect.  Idiosyncratic effects can include dizziness, muscular incoordination, nervousness, and tremors.  

D.  Vasoconstrictors:  They act to constrict blood vessels in the nose and sinuses, resulting in reduction of the inflammation and swelling.  Dangers can include:  dizziness, blurred vision, tremors and headaches.  Prolonged use can also have a negative effect by addicting the nasal passage to the drug increasing mucous production and increasing the original congestion. 

E.  Pain killers:  Primary pain killer are aspirin or acetaminophen used to relieve mild pain or headache, or fever.  They can cause stomach irritation as a side effect.  Ibuprofen side effects may include:  dizziness, skin rash, heartburn, gastrointestinal disturbances and blurred vision.

F.  Diet pills:  Contain same medication found in decongestants and are stimulants with unwanted side effects.  Including nervousness, tremors, increased blood pressure and heart rate, dehydration, and sleep disturbances.  A synergistic effects occurs when used with caffeine resulting in increased blood pressure and increased dehydration.   

JP108 Stress Awareness and Management (Mike Pasquino)

Objective 2.  Identify the Air Force/Navy Policy concerning alcohol consumption by crewmembers.

-AFI 11-202 Volume 3, “A person must not act as a crewmember of an aircraft while under the influence of alcohol or its after effects.” And”Aircrew shall not consume alcoholic beverages during the 12 hour period prior to takeoff.


-OPNAVINST 3710.7, “Consumption of any type of alcohol is prohibited within 12 hours of flight planning,” and, “Flight crews shall ensure that they are free of hangover effects prior to flight.”

             -Summary: 12 hours bottle to throttle, and don’t fly under the effects of alcohol that includes a hangover or symptoms resulting from that hangover(residual effects).

Objective 3.  Identify the residual effects of alcohol on a crewmember in flight.


-The effects of alcohol consumption can manifest themselves for longer than 12 hours after drinking is stopped.  Some of these residual effects are known as a hangover and include dehydration, headache and nausea, and hypoglycemic, histotoxic hypoxia, and fatigue.


-Summary: If you are still feeling the effects of alcohol you will feel like shit and fly bad!

Objective 4.  Identify the hazards associated with smoking and chewing tobacco products.


-The primary problems of tobacco products are the effects of nicotine and the effects of carbon monoxide.  The effects of smoking on the crewmember are decreased resistance to hypoxia because of the CO load on the red blood cells and HCN(hydrogen cyanide) inhaled.  Motor skills may also be affected because of the effect of nicotine on the nervous tissues and peripheral blood vessels.  Long term effects include stress on the respiratory system due to lung damage, increased cardiovascular disease due to blocking and hardening of the arteries, increased threat of forming blood clots, and the danger of cancer and other long term diseases caused by tobacco smoke by-products.

Objective 5.  Identify the physiological need for proper nutrition.


-The bottom line on nutrition and flying is to eat sensible meals containing complex carbohydrates low in fat, at regular intervals.  If you are accustomed to eating three meals a day, then try not to skip a meal since the glycogen stores in your liver may become depleted.  Avoid fat diets or high protein/low carbohydrate diets designed to build bulk.  Furthermore, protein is an inefficient source of energy and is primarily used to builde muscle and bone.  Carbohydrates, however, are efficient sources of energy and are easily converted to glucose.  A good diet is essential to prevent hypoglycemia, which is a detriment to flying.

Objective 6.  Identify the adverse impact of dehydration on crewmember performance.


-When dehydration is combined with the flying environment, you fatigue quickly and are at a higher risk or experiencing decompression sickness, spatial disorientation, visual illusions, airsickness, and loss of situational awareness.  Staying hydrated before, during, and after flying has a pronounced positive effect on how well you perform flight duties.

Objective 7.  Select the causes of acute and chronic fatigue.


-Acute fatigue is short-term fatigue caused by the normal daily activities of the crewmember. It is remedied with a good night’s sleep and rest. 


-Chronic fatigue is a long-term fatigue caused by a variety of factors.  For instance, when you fail to get adequate rest and sleep for several days, you become chronically fatigued.  Other major causes of chronic fatigue in crewmembers include interrupted or poor sleep patterns, circadian rhythm shifts, illness, successive long missions with minimal recuperation time, and succumbing to self-imposed stresses.

JP108 (Nate Harris)

8:  Select the negative effects of caffeine on a crewmember's performance.

  -The effects of caffeine are:

     -Dehydration

     -Restlessness

     -Nervousness

     -Faulty Thinking

     -Disturbed Sleep

  -If you drink a lot of caffeine, you can also suffer from withdrawal 

symptons.  Those are:

     -Headaches

     -Restlessness

     -Sense of Disquiet

     -Anguish

     -Aching joints and muscles

From the text:

     -Caffeine's popularity is due to its ability to elevate mood, mask 

feelings of fatigue and increase the capacity for work.  In low doses, 

caffeine may not be harmful.

     -The withdrawal symptoms commonly include headaches but can be as 

severe as muscle cramps, nausea, aches in joints and muscles, and 

psychological feelings of anxiety, dread, and irritation.

Dangers in flight:

     -The combination of a pressurized cabin (humidity below 9 to 11 percent 

increases water lost during respiration) and the diuretic effect (makes one 

urinate more often) of caffeine causes an increased dehydration rate.  The 

result is increased mental and physical fatigue and decreased performance.  

Drinking water, or other non-caffeinated beverages, during flight helps 

offset the negative effects of caffeine.

9:  List methods of combating stress in the flying environment.

There are four ways to combat stress.  They are:

1.  Place Demands into Perspective

     "Doing well in flying training, living comfortably, and being a good 

parent are worthwhile aspirations, but they are not life threatening 

situations.  You can't control the reflexive physiological process that 

activates in a crisis situation, but you can control what you perceive as a 

crisis situation-SO DON'T OVER REACT.  Keep your supervisor or flight 

commander informed.  They may be able to help you deal with some of these 

stresses.

2.  Maintain a Healthy Diversity in Your Life

     "Entertainment and hobbies provide a healthy balance to life."  Work 

hard, play harder, and you will do better when you work is basically what 

this method is designed to do.

3.  Eliminate Self-Imposed Stress

     "Smoking, excessive drinking of alcohol, self-medicating, poor 

nutrition, and lack of exercise are stressful in themselves, and make it 

more difficult to deal with other stresses.  Avoiding these behaviors 

eliminates their effect on the crewmember, minimizing self-imposed 

stresses."

4.  Exercise

     -This includes both aerobic and anaerobic exercising.  Exercise helps to 

combat fatigue while you are in the work environment.  In addition, it helps 

to allow you a more restful sleep at night.  Therefore, by combating fatigue 

and getting higher quality rest, your job performance and motivation will 

increase.
