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Introduction

Spatid disorientation (SD) occurs when a pilot misperceives the position, motion, or attitude of his or
her aircraft. Such amisperception may have disastrous effects. SD was considered to be a Significant
factor in 291 (30 percent) Class A-C helicopter accidentsin the U.S. Army in the 8-year period
between 1987 and 1995 (Braithwaite, Groh and Alverez, 1997). One hundred and ten lives were logt
in these accidents, and a cost of nearly $468 million wasincurred. It should be remembered that only a
small proportion of SD episodes lead to accidents, and that nonmishap incidents aso impose
operational costsin terms of reduced efficiency or abandonment of the misson. In wartime, the risk of
SD is heightened by the extra pressure on sensory and cognitive resources. During Operation Desert
Shidd/Storm, 81 percent of U.S. Army aviation nighttime accidents were ascribed to SD (Durnford et
al., 1995).

One of the most important countermeasures to SD isthe aviator's awareness of his physiological
vulnerability to SD and the operationa circumstances and phases of flight in which SD ismost likely to
occur. Consequently, al military aviators must attend courses of ingruction in SD. Despite regulaions
that mandate SD training, thereis great variability in the quaity, quantity, and frequency of this teaching,
not only between nations and services within a nation, but within each service itself (Braithwaite, 1994).

Thereis, therefore, room for improvement in al aspects of SD training. The didactic indruction given
toinitid entry rotary-wing (IERW) pilots and during refresher courses was addressed by the U.S. Army
Aeromedica Research Laboratory (USAARL), Fort Rucker, Alabama, in response to arequest from
the U.S. Army School of Aviation Medicine (USASAM), Fort Rucker (Braithwaite, 1997b).

It has long been accepted that the demondtration of some of the illusons of SD and the limitations of
the orientation senses during ground-based training is avitd part of the proper educeation of aviators.
Mogt student pilots are given ingtruction during their flight training on how to overcome the effects of
SD, but few air services provide a specific SD demondiration sortie to augment ground-based training.
Anin-flight demondration of SD reinforces knowledge of the limitations of the orientation sensesin flight
and enhances aircrew awareness of potentidly disorientating situations. In-flight SD training, on the
other hand, consists of a series of flight procedures to teach aviators how to cope with disorientating
circumstances and illusons (e.g., recovery from unusud attitudes during instrument flying).

It wasin the pursuance of this philosophy that a specific SD demongtration flight was developed and
has been used by the British Army over thelast 15 years. The training flight ams to demondrate the
limitations of an aviator’s orientation senses during helicopter maneuversin flight. The demondration
cannot be conducted in a motion-based simulator because these devices cannot create the appropriate
acceleration environment to induce an effective result. A recent andysis compared the incidence of
British Army Air Corps SD accidents before and after the SD demondtration flight was introduced. The
andysis reveded that there has been a significant reduction in the rate of SD related mishaps
(Braithwaite, 1997a). Although there are confounding factors which affect thisfinding, it must be
concluded that the training has been of benefit to British Army helicopter operations. Furthermore, ina



survey of 299 British Army helicopter aircrew (Durnford, 1992), 79 percent of aviators regarded the
sortie as being amost vauable addition to the aeromedica training syllabus,

A study was conducted by the USAARL in 1997 (Braithewaite et a, 1997). This project set out to
determine whether the SD demondration flight would be an effective adjunct in training aircrew in SD in
the U.S. Army. The study concluded that the SD demongtration flight was a viable method of training
U.S. Army aviators. Following the study, the demongtration flight was integrated into the IERW training
syllabus.

Due to anticipated funding and asset changes at the U.S. Army Aviation Center (USAAVNC), Fort
Rucker, Alabama, flight training may be affected and undergo revison. In an effort to be responsive to
future training requirements and as the developer of this SD flight training, USAARL is publishing this
report containing the SD demondration flight lesson plansfor the TH-67, UH-1, and UH-60
helicopters.

M ethods

In aTH-67 hdicopter, the flight demondration is commanded and flown by an ingtructor pilot (1P).
The IPwill conduct the training. Personnel to whom the maneuvers are being demonstrated occupy the
other pilot station and aforward-facing passenger seet. Personne are fully briefed on the nature of the
demondtration.

InaUH-1 or UH-60 hdlicopter, the flight demonstration is commanded and flown by an IP and
copilat. A flight surgeon or facilitator (a USASAM trainer) will conduct the training from a
passenger/gunner's seat. Personnd to whom the maneuvers are being demonstrated occupy forward-
facing passenger seats. Personnd are fully briefed on the nature of the demongtration.

Following atrangt to the demondtration area, a series of forward flight and hover maneuvers are
conducted. All doors should remain on and closed for this demondtration to eliminate wind and extra
noise that may serve as a cue to the sudent. In turn, personnel are asked to St free of the airframe
structures other than the seet, note the aircraft’ sinitia flight parameters, close their eyes and lower their
dark visor, and asthe “subject” student for that maneuver, to give arunning commentary on their
perception of the aircraft’ sflight path. In thisway, the “subject” student is deprived of vison, the most
important orientational sense, so that the limitations, particularly the unrdiability of the nonvisud
orientational senses, can be demondtrated. The other person/personnel (observer(s)) are asked to
observe but not comment until after the maneuver is complete. The IP/flight surgeon/facilitator then
debriefs the individua maneuver to include the physiology involved asit relates to that maneuver. Al
personnd experience a least one maneuver in each of the forward flight and hover groups.
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SECTION I. - ADMINISTRATIVE DATA
1. TASK(S) TAUGHT OR SUPPORTED:

TASK NUMBER TASKTITLE
N/A N/A

2. TASK(S) REINFORCED:

TASK NUMBER TAXTITLE

N/A N/A
3. ACADEMIC/FLIGHT HOURS: PEACETIME MOBILIZATION
HOURSTY PE HOURSTY PE
ACADEMIC 0.1/CO 0.1/CO
FLIGHT 0.4/PE 0.4/PE
TEST .0 .0
TEST REVIEW .0 _.0
TOTAL HOURS 0. 0.5

4. LIST THE LESSON NUMBER IN WHICH THE TERMINAL LEARNING
OBJECTIVE/ENABLING LEARNING OBJECTIVE ISTESTED AND THE TEST RESULTS
ARE REVIEWED: See&bove.

HOURS LESSON NO
TESTING: N/A N/A
REVIEW OF THE TEST RESULTS N/A N/A

5. PREREQUISITE LESSON: Spatid Disorientation and Sensory lllusions of Hight, Fle
2/5/9/9E/UEA/UEC/UEE/4505- 3, PFN# 4505.

6. CLEARANCE AND ACCESS. Unclassified; foreign students may attend this class.
7. REFERENCE:

ADDITIONAL
NUMBER TITLE PAGES INFORMATION

FM 1-301 AEROMEDICAL TRAINING FOR 8-1-8-13 Chapter 8
FLIGHT PERSONNEL

8. STUDENT STUDY ASSIGNMENT: None.
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10.

11.

12.

13.

14.

15.

16.

17.

INSTRUCTOR REQUIREMENTS: One TH-67 flight ingtructor.

ADDITIONAL SUPPORT PERSONNEL REQUIREMENTS: None.

EQUIPMENT REQUIRED FOR THE INSTRUCTION: One TH-67 helicopter, an intercom
system which accommodates dl crew/students, and flight protective clothing and equipment per AR
95-1 (dark visor on helmet).

MATERIALS REQUIRED FOR THE INSTRUCTION:

INSTRUCTOR MATERIALS. Spatid Disorientation Demongration Hight (TH-67 Lesson Plan).

STUDENT MATERIALS: None.

CLASSROOM, TRAINING AREA, AND/OR RANGE REQUIREMENTS. A flight training
area and gagefield or landing zone (LZ) with low aviation activity is desrable.

AMMUNITION REQUIREMENT: None.

INSTRUCTIONAL GUIDANCE: The TH-67 indructor pilot will be proficient in the required
enabling learning objective (ELO) flight maneuvers and will perform dl ELO flight maneuvers within
the stlandards established in the TH-67 Aircrew Training Program manud.

LESSON PLAN WRITTEN BY:

NAME RANK POSITION DATE
DAC RESEARCH HELICOPTER 15 DEC 99
ARTHUR ESTRADA i1 PILOT, FSB, USAARL

PROPONENT LESSON PLAN APPROVAL AUTHORITY:

NAME RANK POSITION DATE
DAC C, SPATIAL DIS 15 DEC 99
PATRICIA A. LEDUC ORIENTATION TEAM,
USAARL
NAME RANK POSITION DATE
MAJ DIRECTOR, AHPD, 15 DEC 99
CORINA VANDEPOL USAARL
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NAME RANK POSITION DATE

COL COMMANDER, USAARL 15 DEC 99

JOHN A. POWELL
18. BRANCH SAFETY OFFHCER APPROVAL.:

NAME RANK POSITION DATE

ANNUAL REVIEW

PRINTED NAME OF PERSON REVIEWING LESSON DATE REVIEWED
PRINTED NAME OF PERSON REVIEWING LESSON DATE REVIEWED
PRINTED NAME OF PERSON REVIEWING LESSON DATE REVIEWED
PRINTED NAME OF PERSON REVIEWING LESSON DATE REVIEWED
PRINTED NAME OF PERSON REVIEWING LESSON DATE REVIEWED
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SECTION 1I. - INTRODUCTION

Method of Ingtruction: PE. Instructor to student ratio is 1:2.

Time of Ingruction: 0029 minutes

Media None.

MOTIVATOR:

NOTE: Theflight ingtructor may use amotivator of his or her choice; however, he or she must ensure
that it gains the sudents attention, Sates the need for this training, and explains the termind learning
objective (TLO). A suggested motivator follows:

“There gppearsto be akiller gaking Army aviation. When it strikes, pilots are unable to see,
believe, interpret, or process the information on ther flight instruments. Instead, they rely on
fdse information their senses provide, becoming victims of spatid disorientation (FLIGHTFAX,
February 1997). Our goa today isto reinforce the academic ingtruction you've aready received
and to dlow you to experience the physiologicd limitations of your orientation senses during
actud flight. Thistraining will enhance your avareness of potentialy disorienting Stuations,
alowing you to recognize what is happening, and how best to prevent it from happening.”

TERMINAL LEARNING OBJECTIVE (TLO):

NOTE: Readthe TLO requirementsto the students.

At the completion of thislesson the student will:

ACTION: Beaware of the physiologica limitations of the

orientation senses and how to best prevent spatial
disorientation.

CONDITION: InaTH-67 helicopter, secured in a seet.

STANDARD: In accordance with (IAW) FM 1-301, Aeromedicd Training For Hight
Personnd.

SAFETY REQUIREMENTS: Theingtructor pilot will ensure that the students receive afull crew
briefing IAW the TH-67 Operator's Supplement prior to the flight.

NOTE: During the conduct of the various EL O flight maneuvers, there
will be periods of reduced intercommunications with regards
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to direction of turns and their magnitudes. Therefore, the
observing students will be ingtructed to assst with airspace
aurveillance and to fed freeto verbdize their concerns
whenever safety appears to be compromised.

RISK ASSESSMENT LEVEL: Low.
ENVIRONMENTAL CONSIDERATIONS:

1. Thisdemongration flight will be conducted under visud flight rules (VFR) only. Sincethe
training requires flight at atitudes of at least 500 feet above ground level (AGL), the worst
wesather should be forecast to be equa to or greater than 1000 feet cellings and 3 miles
vighility during the demondration flight .

2. Wind speed should not exceed 20 knots. Greater wind speed will require a reevauation of
the risk assessment levd.

EVALUATION: Becausethistraining reinforces materia aready academicaly taught and evauated,
thereis no formd evauation. The flight instructor will provide ord quizzing rdating to
the physiologica senses and spatid disorientation prior to, during and after the flight
to ensure continuity of the academic and flight training.

INSTRUCTIONAL LEAD IN:

NOTE: Theflight ingructor may use an ingructiond lead in of hisor her choice. A suggested
indructiond lead-in follows

“The academic classes you attended at the School of Aviation Medicine provided the
knowledge necessary to understand your orientation senses and the effects of spatia
disorientation. Thisflight will reinforce that knowledge and provide you with aflight

experience which will demongtrate your physiologicd limitations with regards to spatid
orientation.”



SECTION 111. - PRESENTATION

WARNING: Because the ELO flight maneuvers require short periods during which the verbaization of
direction of turns and their magnitudes would defeet the purpose of the training, the flight
ingructor will be especidly aert to obstacle and collison avoidance. The flight instructor
will be thoroughly familiar with eech EL O flight maneuver, the sequence in which they will
be performed, and the flight training areas in which they will be flown. If safety isever
compromised, the flight maneuver will be immediately terminated.

NOTE: Theflight ingtructor will begin the presentation phase after takeoff and during the flight to the
flight training arealagefidd/LZ.

NOTE: Inform the students of the Enabling Learning Objective requirements.
A. ENABLING LEARNING OBJECTIVE (ELO) #1.
ACTION: Explanation of ELO flight maneuvers and brief review of orientation senses.

CONDITION: InaTH-67 helicopter, secured in a seet, enroute to the flight training
arealsagefidd/LZ.

STANDARD: In accordance with FM 1-301.

Learning Step/Activity: Explain individud roles during ELO flight maneuvers and provide a brief review
of orientation senses.

Method of Instruction: CO. Instructor to student ratio is 1:2.
Time of indruction: 0003 minutes.
Mediaa None.

NOTE: Provide generd assurance that no violent maneuvers will be performed and that no maneuvers
will exceed the aircraft's limitations per TH-67 Operator's Supplement.

a Explandion of ELO flight maneuvers.

(1) Prior to the commencement of each EL O flight maneuver, one of the students will be identified
as the “ subject student.” (Each student will be a subject student during at leest one high levd ELO flight
maneuver and one hover EL O flight maneuver.) The subject sudent will St free of dl airframe structures
other than the seet. He or she will lower hishher dark visor and note the aircraft'sinitia parameters
(arspeed, dtitude and heading) as provided by the flight instructor. The subject student will then close
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his’lher eyes and provide a running commentary of hisher perception of orientation with particular
reference to airspeed, dtitude, attitude, and heading. The IP will ingtruct the ssudent to maintain a
head position oriented asif flying the air craft.

(2) The other student will observe, but not comment, until after the ELO flight maneuver is
terminated.

(3) At the completion of each ELO flight maneuver, the subject sudent will be ingtructed when to
open higher eyes. The observing student will be asked to tell the subject student what actudly

happened.
b. Theflight ingtructor will briefly review orientation senses.

Three sensory systems are especidly important in maintaining equilibrium, orientation, and balance.
They are the proprioceptive system, the vestibular system, and the visud system. Normdly, the
combined functioning of these senses maintains equilibrium and spatid orientation.

NOTE: The contribution of hearing to orientation is smdl and varidble; eg., changesin the sound of
rotor blade rotation caused by angles of bank. It cannot be relied upon until you have had a
great ded of experiencein that type of aircraft, and so will not be mentioned further.

(1) Visud sense. Of the three sensory systems, the visud system is the most important in
maintaining equilibrium and spatid orientation. (Stress the overwhelming contribution of vison to
orientation and that spatia disorientation is primarily a problem associated with poor externd visud
conditions. Explain that it is due to the importance of vison that the subject sudent
will be deprived of hisher vison during the subsequent EL O flight maneuvers))

(2) Vedibular sygem. This system isthe motion and gravity-detecting organ located in the inner
ear. The vestibular gpparatus conssts of two distinct structures: the semicircular cands (sense angular
accelerations) and the otolith organs (sense linear accelerations).

(3) Proprioceptive system. This system reacts to the sensations resulting from pressures on joints,
muscles, and skin and adso from dight changesin the position of interna organs.

NOTE: Conduct a check on learning and summarize the learning step/activity.
B. ENABLING LEARNING OBJECTIVE (ELO) #2:

ACTION: Demondrate the limitations of performance of the semicircular canas (ELO Hight
Maneuver #1).

CONDITION: InaTH-67 helicopter, secured in a seet, in the flight training area.
A-9



STANDARD: In accordance with FM 1-301 and TH-67 Aircrew Training Program manud.

Learning Step/Activity: Demondrate, through practical exercise, the limitations of performance of the
semicircular cands.

Method of Instruction: PE. Ingtructor to student ratio 1:2.
Time of ingruction: 0003 minutes.
Media: None.
a To preparefor ELO Hight Maneuver #1.
(1) Theflight ingtructor will assign the subject student who will then lower hisher dark visor.

(2) Theflight ingtructor will establish sraight and leve flight a 90 KIAS, an MSL dtitude which
resultsin at least 500 feet AGL and an appropriate heading for the training area.

(3) Theflight ingtructor will announce the aircraft's airgoeed, pressure dtitude, and heading. The
subject student will then close hishher eyes. (If necessary, under very sunny conditions, the subject
student may need to cover hisher eyes with hisher hands.)

(4) Theflight ingtructor will remind and prompt the subject student to provide arunning
commentary of his’her perception of orientation with particular reference to airgpeed, dtitude, atitude,
and heading.

b. Performance of ELO Hight Maneuver #1.

(1) Ten seconds after the subject student announces eyes closed, the flight ingtructor will initiate a
gently increasing, yet detectable, left or right roll (3 degrees/second) until the aircraft achieves aturn of
gdandard rate. Theturn is continued for 360 degrees. The aircraft isthen rolled wings-levd a arate
that will be easily detected by the subject sudent. (The rate of rollout should be gpproximatdly twice as
fast asthe rate of entry or 6 degrees/second.)

NOTE: Theinitid roll isnormaly detected, but as the semicircular cana response decays, afdse
sensation of areturn to straight and levd flight is percaived. Astherollout to leve flight is
made, a sensation of turning in the opposite direction is perceived.

(2) After therallout, the student isingructed to open hisher eyes once straight and levd flight is
again perceived.
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c. After completion of ELO Hight Maneuver #1.
(1) The observing student will be asked to tell the subject student what actualy happened.

(2) Theflight ingructor will then remind the students of the limitations of the physiology of
semicircular cand performance.

NOTE: Conduct a check on learning and summarize the learning steplactivity, stressng how essy it is
to detect rall by vison, but how difficult it can be when deprived of it.

C. ENABLING LEARNING OBJECTIVE (ELO) #3:

ACTION: Demondgrate the limitations and illusions of the proprioceptive system and vestibular
gpparatus (ELO Flight Maneuver #2).

CONDITION: InaTH-67 helicopter, secured in asedt, in the flight training area.
STANDARD: In accordance with FM 1-301 and TH-67 Aircrew Training Program manud.

Learning Step/Activity: Demondrate, through practical exercise, the limitations and illusions of the
proprioceptive system and the vestibular apparatus.

Method of Ingtruction: PE. Ingtructor to student ratio 1:2.
Time of ingruction: 0003 minutes.
Media. None.

a To preparefor ELO Hight Maneuver #2.

(1) Theflight instructor will assign the other student to be the subject student who will then lower
his’her dark visor.

(2) Theflight ingtructor will establish straight and leve flight & 90 KIAS, an MSL dtitude which
resultsin at least 500 feet AGL and an gppropriate heading for the training area.

(3) Theflight ingtructor will announce the aircraft's airgpeed, pressure dtitude, and heading. The

subject student will then close his’her eyes. (If necessary, under very sunny conditions, the subject
student may need to cover hisher eyes with higher hands))
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(4) Theflight ingtructor will remind and prompt the subject student to provide a running

commentary of hisher perception of orientation with particular reference to airgpeed, dtitude, atitude,
and heading.

b. Performance of ELO Hight Maneuver #2.

(1) Following the subject student's announcement of “eyes closed,” the aircraft will be flown with
no ateration of airgpeed, dtitude, or heading.

NOTE: Because of smdl arcraft movements from turbulence and the aerodynamic response of the
helicopter which stimulate the proprioceptive system and/or the vestibular gpparatus, students
should perceive climbs, descents, or turnsin unpredictable and varying amounts.

NOTE: On paticularly cam days, minor pilot-induced turbulence may be necessary.

(2) After gpproximately 90 seconds, the student isingtructed to open his’her eyes.
c. After completion of ELO Flight Maneuver #2.

(1) The observing student will be asked to tdll the subject sudent what actualy happened.

(2) Theflight instructor will then discuss the erroneous sensations produced by brief stimulation of
the proprioceptive system and vestibular apparatus.

NOTE: Conduct a check on learning and summarize the learning step/activity.

D. ENABLING LEARNING OBJECTIVE (ELO) #4:

ACTION: Demongrate the limitations of the otolith organs (ELO Hight Maneuver #£3).
CONDITION: InaTH-67 hdicopter, secured in a seet, in the flight training area.

STANDARD: In accordance with FM 1-301 and TH-67 Aircrew Training Program manud.
Learning Step/Activity: Demondrate, through practical exercise, the limitations of the otolith organs.
Method of Ingtruction: PE. Instructor to student ratio 1:2.

Time of indruction: 0004 minutes.

Mediaa None.
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a To preparefor ELO Hight Maneuver #3.

(1) Theflight ingtructor will assign the other student to be the subject student who will then lower
his’her dark visor.

(2) Theingructor pilot will establish sraight and levd flight at 90 KIAS, an MSL dtitude which
resultsin at least 500 feet AGL and a heading which isidedly into the wind.

(3) Theflight ingtructor will announce the aircraft's airgpeed, pressure dtitude, and heading. The
subject student will then close higher eyes. (If necessary, under very sunny conditions, the subject
student may need to cover hisher eyes with hisgher hands))

(4) Theflight ingtructor will remind and prompt the subject student to provide a running
commentary of hisher perception of orientation with particular reference to airspeed, atitude, attitude,
and heading.

b. Performance of ELO Hight Maneuver #3.

(1) Following the subject student's announcement of “eyes closed,” the flight instructor will initiate
adecderation which will result in afree air hover in 30-40 seconds. There will be no change of heading
or dtitude.

NOTE: Both the decderation and the find nose-up pitch associated with the attitude change when
dowing the aircraft usualy convinces the student that a climb istaking place. In addition, a
turn is often fasaly perceived when baance variations are made to maintain straight and level
flight.

(2) After establishment of the free air hover, the student isinstructed to open higher eyes.

c. After completion of ELO Flight Maneuver #3.
(1) The observing student will be asked to tell the subject student what actualy happened.

(2) Theflight ingtructor will then discuss the physologica limitations of the otolith organs and the
somatogravic illuson.

NOTE: Conduct a check on learning and summarize the learning step/activity.
E. ENABLING LEARNING OBJECTIVE (ELO) #5:

ACTION: Demongrate physologicd limitations of detecting inadvertent descents. (ELO Hight
Maneuver #4).
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CONDITION: InaTH-67 helicopter, secured in a seet, in the flight training area.
STANDARD: In accordance with FM 1-301 and TH-67 Aircrew Training Program manud.

Learning Step/Activity: Demondrate, through practica exercise, the physiologica limitations of
detecting inadvertent descents.

Method of Ingtruction: PE. Ingtructor to student ratio 1:2.
Timeof ingructiort 0004 minutes.
Media: None.
a To preparefor ELO Hight Maneuver #4.
(1) Theflight ingtructor will assgn a subject student who will then lower hisher dark visor.

(2) Theingtructor pilot will establish straight and leve flight at 90 KIAS, an MSL dtitude which
resultsin at least 500 feet AGL and an appropriate heading for the training area.

NOTE: Thisflight maneuver will terminate a terrain flight dtitudes, therefore, the flight ingtructor will
ensure that a safe descent can be made within the training area. Additionally, the instructor
pilot should plan the descent so as to terminate the flight maneuver in close proximity to a
predetermined stagefield or LZ within which the next three engbling learning objectives will be
performed.

(3) Theflight ingructor will announce the aircraft's airgoeed, pressure dtitude, and heading. The
subject student will then close higher eyes. (If necessary, under very sunny conditions, the subject
student may need to cover hisher eyeswith hisgher hands.)

(4) Theflight ingtructor will remind and prompt the subject student to provide arunning

commentary of his’her perception of orientation with particular reference to airspeed, dtitude, attitude,
and heading.

b. Performance of ELO Hight Maneuver #4.

(1) After the subject student announces “eyes closed,” the ingtructor pilot will initiate a detectable
left or right turn while gently entering an undetectable descent (less than 500 feet per minute). During the
descent, it is acceptable for the ingtructor pilot to perform variable right and left turns. Upon reaching a
sdfeterran flight dtitude, idedly, in close proximity of a predetermined stagefield or LZ, the ingtructor
pilot will establish sraight and leve flight.
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NOTE: The student, remembering ELO Flight Maneuver #2, usudly statesthat he/she hasrolled out
draight and level, unaware of the change in dtitude.

(2) After establishment of straight and level terrain flight, the student is instructed to open hisher
eyes.

c. After completion of ELO Flight Maneuver #4.
(1) The observing student will be asked to tdll the subject student what actualy happened.

(2) Theflight instructor will then discuss how easily a pilot can become unaware of an inadvertent
descent in restricted vighility (fog, dust, snow, and night operations).

NOTE: Conduct acheck on learning and summarize the learning Sep/activity.

WARNING: The following ELO Fight Maneuvers (ELO's #6 through #8) are performed in alanding
zone or a a stagefield, therefore, it isimperative that a comprehensve assessment of the
hazards be conducted. The terrain should be familiar to the flight instructor, and the
observing sudent must assist with airgpace surveillance.

NOTE: During this series of hovering maneuvers, each sudent will experience being a subject student
at least once.

F. ENABLING LEARNING OBJECTIVE (ELO) #6:

ACTION: Demongrate the ease of becoming spatidly disoriented during hovering maneuvers when
exposed to linear and rotationad accelerations (ELO Flight Maneuver #5).

CONDITION: InaTH-67 heicopter, secured in a seet, in alanding zone or a a stagefield.
STANDARD: In accordance with FM 1-301 and TH-67 Aircrew Training Program manud.

Learning Step/Activity: Demondrate, through practica exercise, the ease of becoming spatialy
disoriented during hovering maneuvers when exposed to linear and rotational accelerations.

Method of Instruction: PE. Instructor to student ratio 1:2.
Time of indruction: 0003 minutes.

Mediaa None.
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a To preparefor ELO Hight Maneuver #5.

(1) Theflight instructor will assgn the other subject student who will then lower hisher dark visor.

(2) Theflight ingtructor will establish the arcraft in astable 3 feet hover.

(3) Theflight ingtructor will announce the aircraft atitude, heading and make reference to
landmarks to the front and sides. The subject student will then close hishher eyes. (If necessary, under
very sunny conditions, the subject student may need to cover hishher eyes with hisher hands.)

(4) Theflight ingtructor will remind and prompt the subject student to provide a running
commentary of hisher perception of orientation with particular reference to airspeed, dtitude, attitude,
and heading.

b. Performance of an ELO Fight Maneuver #5.

(1) After the subject student announces “eyes closed,” the ingtructor pilot will initiate a variety of
hovering, rotating, and trandaing maneuvers which will provide linear and/or rotetiond acceerations.
During these maneuvers, it is possible to “hide’ various maneuvers so as to surprise the subject student
with the fina orientation of the aircraft. After goproximately 45 seconds of the hovering maneuvers, the
ingructor pilot will end the exercise with the establishment of a backward climb at 10-15 knots.

(2) During the hovering maneuvers, the flight ingtructor will keep prompting the subject student for
arunning commentary (to occupy channels of attention) and thus, precipitate the onset of patia
disorientation.

NOTE: Mog students are able to maintain their orientation for 10 to 15 seconds before losng it.
(3) After the backward climb is established, the subject student is instructed to open hisher eyes.
c. After completion of an ELO Hight Maneuver #5 exercise.

(1) The observing student will be asked to tell the subject student what actualy happened.

(2 Theflight instructor will discuss the easein which spatid orientation islogt, particularly in the
context of snow, dugt, sand and night operations. He/she will adso discuss how angular accelerations

are detected fairly well, but how linear accelerations are not.

NOTE: Conduct a check on learning and summarize the learning step/activity.
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G. ENABLING LEARNING OBJECTIVE (ELO) #T:

ACTION: Demongrate the ease of becoming spatidly disoriented during hovering maneuvers when
exposed to linear and rotationd accderations (ELO Hight Maneuver #6).

CONDITION: InaTH-67 hdicopter, secured seet, in alanding zone or at a stagefield.
STANDARD: In accordance with FM 1-301 and TH-67 Aircrew Training Program manud.

Learning Step/Activity: Demondrate, through practical exercise, the ease of becoming spatialy
disoriented during hovering maneuvers when exposed to linear and rotational accelerations.

Method of Ingtruction: PE. Ingtructor to student ratio 1:2.
Time of ingruction: 0003 minutes.
Media. None.

a. To preparefor ELO Flight Maneuver #6.

(1) Theflight ingructor will assgn adifferent subject student who will then lower hisher dark
visor.

(2) Theflight ingtructor will establish the aircraft in a stable 3 feet hover.

(3) Theflight ingtructor will announce the aircraft dtitude and heading, and make reference to
landmarksto the front and Sdes. The subject student will then close his’her eyes. (If necessary, under
very sunny conditions, the subject student may need to cover hisher eyes with hisher hands.)

(4) Theflight ingtructor will remind and prompt the subject student to provide arunning
commentary of hisher perception of orientation with particular reference to airgpeed, dtitude, atitude,
and heading.

b. Performance of an ELO Flight Maneuver #6.

(1) After the subject student announces “eyes closed,” the flight ingtructor will initiate a variety of
hovering, rotating, and trandating maneuvers which will provide linear and/or rotationa accelerations.
During these maneuvers, it is possble to “hide’ various maneuvers so as to surprise the subject student
with the fina orientation of the aircraft. After gpproximately 45 seconds of the hovering maneuvers, the
flight ingtructor will very gently land without the subject student redlizing it. After landing, the IP may
continue minor cydlic inputs to Smulae hovering flight.
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(2) During the hovering maneuvers, the flight ingtructor will keep prompting the subject student for
arunning commentary (to occupy channels of attention) and thus, precipitate the onset of spatia
disorientation.

NOTE: Mog students are able to maintain their orientation for 10 to 15 seconds before losng it.

(3) After theaircraft is gently landed, the subject sudent is ingtructed to open hisher eyes.

c. After completion of an ELO Hight Maneuver #6 exercise.

(1) The observing student will be asked to tell the subject student what actualy happened.

(2) Theflight ingtructor will discuss the ease in which spatid orientation islog, particularly in the
context of snow, dust, sand and night operations. He/she will adso discuss how angular accelerations
are detected fairly well, but how linear accelerations are not.

NOTE: Conduct a check on learning and summarize the learning step/activity.

H. ENABLING LEARNING OBJECTIVE (ELO) #8:

ACTION: Demongrate the ease of becoming spatidly disoriented during hovering maneuvers when
exposed to linear and rotationa accelerations (ELO Flight Maneuver #7).

CONDITION: InaTH-67 heicopter, secured in a seet, in alanding zone or a a stagefield.
STANDARD: In accordance with FM 1-301 and TH-67 Aircrew Training Program manud.

Learning Step/Activity: Demondrate, through practica exercise, the ease of becoming spatidly
disoriented during hovering maneuvers when exposed to linear and rotational accelerations.

Method of Ingtruction: PE. Ingtructor to student ratio 1:2.
Timeof indruction: 0003 minutes.
Media© None.

a To preparefor ELO Hight Maneuver #7.

(1) Theflight ingructor will assgn adifferent subject student who will then lower hisher dark
visor.

(2 Theflight ingtructor will establish the aircraft in a stable 3 feet hover.
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(3) Theflight ingtructor will announce the aircraft dtitude and heading, and make reference to
landmarksto the front and Sides. The subject student will then close higher eyes. (If necessary, under
very sunny conditions, the subject student may need to cover hisher eyes with higher hands.)

(4) Theflight ingtructor will remind and prompt the subject student to provide arunning
commentary of his’her perception of orientation with particular reference to airspeed, dtitude, attitude,
and heading.

b. Performance of an ELO Flight Maneuver #7.

(1) After the subject student announces “eyes closed,” the ingtructor pilot will initiate a variety of
hovering, rotating, and trandating maneuvers which will provide linear and/or rotationa accelerations.
During these maneuvers, it is possible to “hide’ various maneuvers so as to surprise the subject student
with the fina orientation of the aircraft. After approximately 45 seconds of the hovering maneuvers, the
indructor pilot will end the exercise with a gentle trangtion to forward flight.

(2) During the hovering maneuvers, the flight instructor will keep prompting the subject student for
arunning commentary (to occupy channels of attention) and thus, precipitate the onset of patia
disorientation.

NOTE: Mog students are able to maintain their orientation for 10 to 15 seconds before losing it.

(3) After the trangtion to forward flight is completed, the subject student isinstructed to open
higher eyes.

c. After completion of an ELO Hight Maneuver #7 exercise.
(1) The observing student will be asked to tell the subject student what actualy happened.
(2 Theflight instructor will discuss the ease in which spatid orientation islogt, particularly in the
context of snow, dust, sand and night operations. He/she will adso discuss how angular accelerations

are detected fairly well, but how linear accelerations are not.

NOTE: Conduct a check on learning and summarize the learning step/activity.

A-19



SECTION 1V. - SUMMARY

Method of Ingruction: CO. Instructor to student ratio is 1:2.
Time of Ingruction: 0003 minutes.

Media None.

1. REVIEW/SUMMARIZE

a. Onthereturn flight to the basefield, the flight instructor will discuss the Spatia Disorientation
Demondration Hight. He/she will make particular reference to the significance of undetectable
maneuvers and erroneous sensory information cues.

b. The students are reassured that they are dl physiologicaly normd, but that humans are just not
“designed” for flight. The objective of the demondration flight is to provide them with an idea of the
limitations of their own physiology in the environmert in which they operate and the phases of flight
commonly associated with spatia disorientation.

c. Advise the students that the best way to avoid and counter the effects of spatia disorientation isto
achieve aworking knowledge of the limitations of the orientation senses and to maintain proficiency a
ingtrument flying.

2. CHECK ON LEARNING.
a Solicit student questions and explanations.

b. Questions and answers.

NOTE: No specific questions are required. The flight instructor can quiz any demonstrated weak
aress.

c. Correct sudents misunderstandings.

3. TRANSITION TO NEXT LESSON. N/A.
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SECTION V. - STUDENT EVALUATION

1. TESTING REQUIREMENTS: None.

2. FEEDBACK REQUIREMENTS: None.
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SECTION I. - ADMINISTRATIVE DATA
1. TASK(S) TAUGHT OR SUPPORTED:

TASK NUMBER TASKTITLE
N/A N/A

2. TASK(S) REINFORCED:

TASK NUMBER TASK TITLE
N/A N/A
3. ACADEMIC/FLIGHT HOURS: PEACETIME MOBILIZATION
HOURS/TYPE HOURS/TYPE
ACADEMIC 0.1/CO 0.1/CO
FLIGHT 0.4/PE 0.4/PE
TEST 0 0
TEST REVIEW 0 .0
TOTAL HOURS 0.5 0.5

4. LIST THE LESSON NUMBER IN WHICH THE TERMINAL LEARNING
OBJECTIVE/ENABLING LEARNING OBJECTIVE ISTESTED AND THE TEST
RESULTS ARE REVIEWED: Seeabove.

HOURS LESSON NO
TESTING: N/A N/A
REVIEW OF THE TEST RESULTS N/A N/A

5. PREREQUISITE LESSON: Spatid Disorientation and Sensory Illusions of Flight, File
2/5/9/9E/UEA/UEC/UEE/4505- 3, PFN# 4505.

6. CLEARANCE AND ACCESS:. Unclassfied; foreign sudents may attend this class.

7. REFERENCE:

ADDITIONAL
NUMBER TITLE PAGES INFORMATION
FM 1-301 AEROMEDICAL TRAINING FOR 8-1-8-13 Chapter 8

FLIGHT PERSONNEL

8. STUDENT STUDY ASSIGNMENT: None.



9. INSTRUCTOR REQUIREMENTS: One flight surgeon or facilitator (primary ingtructor) and
one UH-1 pilot-in-command (to perform flight maneuvers). (NOTE: A UH-1 ingructor pilot is
desirable, but not necessary.) The flight surgeon/facilitator will be seated in the cockpit seat not used
by the PIC.

10. ADDITIONAL SUPPORT PERSONNEL REQUIREMENTS: None.

11. EQUIPMENT REQUIRED FOR THE INSTRUCTION: One UH-1 hdlicopter with 3
forward-facing passenger sedts, intercom system which accommodates dl crew and
passengers, and flight protective clothing and equipment per AR 95-1 (dark visor on helmet).

12. MATERIALS REQUIRED FOR THE INSTRUCTION:
INSTRUCTOR MATERIALS: Spatid Disorientation Demongration Flight (UH-1 Lesson Plan).

STUDENT MATERIALS: None.

13. CLASSROOM, TRAINING AREA, AND/OR RANGE REQUIREMENTS: A flight training
area and stagefield or landing zone (LZ) with low aviation activity is desirable.

14. AMMUNITION REQUIREMENT: None.

15. INSTRUCTIONAL GUIDANCE: The UH-1 pilot-in-command (PIC) will be proficient in the
required enabling learning objective (ELO) flight maneuvers and will perform al ELO flight
maneuvers within the sandards established in Technical Circular (TC) 1-211 (Aircrew Training
Manud, Utility Helicopter, UH-1).

16. LESSON PLAN WRITTEN BY':

NAME RANK POSITION DATE
DAC RESEARCH HELICOPTER 15 DEC 99
ARTHUR ESTRADA i1 PILOT, FSB, USAARL

17. PROPONENT LESSON PLAN APPROVAL AUTHORITY:

NAME RANK POSITION DATE
DAC C, SPATIAL DISORIENTATION 15DEC 99
PATRICIA A. LEDUC TEAM, USAARL



NAME RANK POSITION DATE
MAJ DIRECTOR, AHPD, 15 DEC 99

CORINA VANDEPOL USAARL

NAME RANK POSITION DATE
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18. BRANCH SAFETY OFHCER APPROVAL.:
NAME RANK POSITION DATE
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PRINTED NAME OF PERSON REVIEWING LESSON
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DATE REVIEWED
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SECTION 1I. - INTRODUCTION

Method of Ingtruction: PE. Instructor to student ratio is 1:3.
Time of Indruction: 0029 minutes.

Media None.

MOTIVATOR:

NOTE: Theflight surgeon/fadilitator will begin the introduction phase immediately following the
passenger safety briefing conducted by the PIC.

NOTE: Theflight surgeon/facilitator may use a motivator of hisor her choice; however, he or
she must ensure that it gains the students attention, states the need for this training,
and explains the termind learning objective (TLO). A suggested motivator follows:

“There gppearsto be akiller saking Army aviation. When it strikes, pilots are unable

to see, believe, interpret, or process the information on their flight instruments. Instead, they
rely on fase information their senses provide, becoming victims of spatid disorientation
(FLIGHTFAX, February 1997). Our goa today isto reinforce the academic instruction
you've aready received and to alow you to experience the physiologica limitations of your
orientation senses during actud flight. Thistraining will enhance your avareness of potentialy
disorienting Stuations, alowing you to recognize whet is hgppening, and how best to prevent it
from happening.”

TERMINAL LEARNING OBJECTIVE (TLO):
NOTE: Readthe TLO requirementsto the students.
At the completion of this lesson the student will:

ACTION: Beaware of the physologicd limitations of the orientation senses and how to best
prevent spatid disorientation.

CONDITION: InaUH-1 helicopter, secured in aforward-facing passenger sedt.

STANDARD: In accordance with (IAW) FM 1-301, Aeromedica Training For Hight
Personnel.

SAFETY REQUIREMENTS. The PIC will ensure that the students receive a full passenger
safety briefing AW TM 55-1520-210-10 prior to the flight.
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NOTE: During the conduct of the various EL O flight maneuvers, there
will be periods of reduced intercommunications with regards
to direction of turns and their magnitudes. Therefore, the
observing students will be ingtructed to assst with airgpace
survelllance and to fed free to verbdize their concerns
whenever safety appears to be compromised.

RISK ASSESSMENT LEVEL: Low.

ENVIRONMENTAL CONSIDERATIONS:

1. Thisdemondration flight will be conducted under visud flight rules (VFR) only. Sincethetraining
requires flight at atitudes of at least 500 feet above ground level (AGL), the worst weather should

be forecast to be equd to or greater than 1000 feet cellings and 3 miles visbility during the
demondration flight .

2. Wind speed should not exceed 20 knots. Greater wind speeds will require areevauation of the
risk assessment levdl.

EVALUATION: Becausethistraining reinforces materid dready academicaly taught and evauated,
thereisno formd evaduation. Theflight surgeon/facilitator will provide ord quizzing
relating to the physiological senses and spatid disorientation prior to, during and after
the flight to ensure continuity of the academic and flight training.

INSTRUCTIONAL LEAD IN:

NOTE: Theflight surgeon/facilitator may use an indructiond lead in of hisor her choice. A suggested
ingructiond lead-in follows

“The academic classes you attended at the School of Aviation Medicine provided the
knowledge necessary to understand your orientation senses and the effects of spatia
disorientation. Thisflight will reinforce that knowledge and provide you with aflight

experience which will demongtrate your physiologica limitations with regards to spatia
orientation.”
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SECTION 111. - PRESENTATION

WARNING: Because the ELO flight maneuvers require short periods during which the verbalization of
direction of turns and their magnitudes would defeet the purpose of the training, the PIC
and flight surgeon/facilitator will be especidly aert to obstacle and collison avoidance.
Theflight crew will be thoroughly familiar with each ELO flight maneuver, the sequencein
which they will be performed, and the flight training areas in which they will be flown.
(This coordination will be conducted during the crew misson briefing prior to the arriva
of the students.)) During the conduct of the ELO flight maneuvers, the PIC will modify
gtandard terminology. For example, instead of “Clear right?’ or “Clear down?’, he will
request, “ Clear to continue the maneuver?.” The flight surgeon/facilitator, knowing the
maneuver, will respond, “Clear to continue.” If safety is ever compromised, standard
terminology will be used to clearly sate the Stuation and the flight maneuver will be
immediately terminated.

NOTE: Theflight surgeon/facilitator will begin the presentation phase after takeoff and during the flight
to thetraining area.

NOTE: Inform the sudents of the Enabling Learning Objective requirements.
A. ENABLING LEARNING OBJECTIVE (ELO) #1:
ACTION: Explanation of ELO flight maneuvers and brief review of orientation senses.

CONDITION: InaUH-1 hdlicopter, secured in aforward-facing passenger seet, enroute to the
flight training area.

STANDARD: In accordance with FM 1-301.

Learning Step/Activity: Explain individud roles during EL O flight maneuvers and provide a brief review
of orientation senses.

Method of Ingruction: CO. Instructor to student ratio is 1:3.

Time of ingruction: 0003 minutes.

Media© None.

NOTE: Provide generd assurance that no violent maneuvers will be performed and that no maneuvers

will exceed the aircraft's limitations per Technica Manua (TM) 55-1520-210-10 (Operator's
Manud, Army Modd, UH-1H/V Helicopters).
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a Explanation of ELO flight maneuvers.

(1) Prior to the commencement of each ELO flight maneuver, one of the students will be identified
as the “subject sudent.” (Each student will be a subject student during at least one high level ELO flight
maneuver and one hover ELO flight maneuver.) The subject student will st free of dl airframe
structures other than the seet. He or she will lower hisher dark visor and note the aircraft's initia
parameters (airspeed, dtitude and heading) as provided by the flight surgeon/facilitator. The subject
student will then close hisher eyes and provide a running commentary of his’her perception of
orientation with particular reference to airspeed, atitude, attitude, and heading. The I P will ingtruct the
student to maintain a head position oriented asif flying the air cr aft.

(2) The other sudentswill observe, but not comment, until after the EL O flight maneuver is
terminated.

(3) At the completion of each ELO flight maneuver, the subject student will be instructed when to
open his’her eyes. An observing student will be asked to tdll the subject student what actualy happened
and al observing students will be asked for their comments.

b. The flight surgeon/facilitator will briefly review orientation senses.

Three sensory systems are especidly important in maintaining equilibrium, orientation, and balance.
They are the proprioceptive system, the vestibular system, and the visual sysem. Normally, the
combined functioning of these senses maintains equilibrium and spatid orientation.

NOTE: The contribution of hearing to orientation is smdl and variable; e.g., changes in the sound of
rotor blade rotation caused by angles of bank. It cannot be relied upon until you have had a
great ded of experiencein that type of arcraft, and so will not be mentioned further.

(1) Visud sense. Of the three sensory systems, the visud system is the most important in
maintaining equilibrium and spatid orientation. (Stress the overwheming contribution of vison to
orientation and that spatid disorientation is primarily a problem associated with poor externd visud
conditions. Explain that it is due to the importance of vison that the subject student will be deprived of
his’her vison during the subsequent EL O flight maneuvers,)

(2) Vedibular sygem. This system isthe motion and gravity-detecting organ located in the inner
ear. The vestibular apparatus conssts of two distinct structures. the semicircular cand's (sense angular
accelerations) and the otalith organs (sense linear accelerations).

(3) Proprioceptive system. This system reects to the sensations resulting from pressures on joints,
muscles, and skin and dso from dight changes in the pogition of interna organs.

B-9



NOTE: Conduct a check on learning and summarize the learning step/activity.
B. ENABLING LEARNING OBJECTIVE (ELO) #2:

ACTION: Demondrate the limitations of performance of the semicircular canas (ELO Hight
Maneuver #1).

CONDITION: InaUH-1 hdicopter, secured in aforward-facing passenger sedt, in the flight
traning area.

STANDARD: In accordance with FM 1-301 and TC 1-211.

Learning Step/Activity: Demondrate, through practica exercise, the limitations of performance of the
semicircular cands.

Method of Ingruction: PE. Ingtructor to student ratio 1:3.
Time of ingruction: 0003 minutes.
Media None.

a. To prepare for ELO Fight Maneuver #1.

(1) Theflight surgeon/facilitator will assgn the subject sudent who will then lower hisgher dark
visor.

(2) ThePIC will establish straight and level flight a 90 KIAS, an MSL dtitude which resultsin at
least 500 feet AGL and an appropriate heading for the training area.

(3) Theflight surgeon/facilitator will announce the aircraft's airgpeed, pressure dtitude, and
heading. The subject student will then close higher eyes. (If necessary, under very sunny conditions,
the subject students may need to cover their eyes with their hands.)

(4) Theflight surgeon/facilitator will remind and prompt the subject sudent to provide arunning
commentary of hisher perception of orientation with particular reference to airspeed, atitude, attitude,
and heading.

b. Performance of ELO Hight Maneuver #1.

(1) Ten seconds after the subject student announces eyes closed, the PIC will initiate a gently
increasing, yet detectable, left or right roll (3 degrees/second) until the aircraft achieves aturn of
gdandard rate. Theturn is continued for 360 degrees. The aircraft isthen rolled wings-levd a arate
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that will be easily detected by the subject student. (The rate of roll-out should be gpproximately twice as
fast as the rate of entry or 6 degrees/second.)

NOTE: Theinitid roll isnormaly detected, but as the semicircular cana response decays, afdse
sensation of areturn to straight and leve flight is perceived. Astherall-out to leve flight is
made, a sensation of turning in the opposite direction is perceived.

(2) After theroll-out, the student is ingtructed to open hisher eyes once straight and levd flight is
agan perceived.

c. After completion of ELO Hight Maneuver #1.

(1) Anobserving student will be asked to tell the subject student what actudly happened and then
al observing students will be asked for their comments.

(2) Theflight surgeon/fecilitator will then remind the students of the limitations of the physiology of
semicircular cand performance.

NOTE: Conduct a check on learning and summarize the learning step/activity, stressng how essy it is
to detect roll by vison, but how difficult it can be when deprived of it.

C. ENABLING LEARNING OBJECTIVE (ELO) #3:

ACTION: Demondrate the limitations and illusions of the proprioceptive system and vestibular
agpparatus (ELO Hight Maneuver #2).

CONDITION: InaUH-1 hdlicopter, secured in aforward-facing passenger sedt, in the flight
training area.

STANDARD: In accordance with FM 1-301 and TC 1-211.

Learning Step/Activity: Demondirate, through practica exercise, the limitations and illusions of the
proprioceptive system and the vestibular apparatus.

Method of Instruction: PE. Instructor to student ratio 1:3.
Time of indruction: 0003 minutes.
Mediaa None.

a To prepare for ELO Hight Maneuver #2.
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(1) Theflight surgeon/facilitator will assgn a different sudent to be the subject student who will
then lower higher dark visor.

(2) The PIC will establish straight and leve flight at 90 KIAS, an MSL dtitude which resultsin at
least 500 feet AGL and an gppropriate heading for the training area.

(3) Theflight surgeon/facilitator will announce the arcraft's airspeed, pressure dtitude, and
heading. The subject sudent will then close higher eyes. (If necessary, under very sunny conditions,
the subject students may need to cover their eyes with their hands))

(4) Theflight surgeon/facilitator will remind and prompt the subject student to provide arunning
commentary of his’her perception of orientation with particular reference to airgpeed, dtitude, attitude,
and heading.

b. Performance of ELO Hight Maneuver #2.

(1) Following the subject student's announcement of “eyes closed,” the aircraft will be flown with
no ateration of airgpeed, dtitude, or heading.

NOTE: Because of smdl arcraft movements from turbulence and the aerodynamic response of the
helicopter which stimulate the proprioceptive system and/or the vestibular gpparatus, sudents
should perceive climbs, descents, or turnsin unpredictable and varying amounts.

NOTE: On paticularly cam days, minor pilot-induced turbulence may be necessary.

(2) After gpproximately 90 seconds, the student is instructed to open higher eyes.

c. After completion of ELO Fight Maneuver #2.

(1) Anobserving student will be asked to tell the subject student what actualy happened and then
al observing students will be asked for their comments.

(2) Theflight surgeon/fecilitator will then discuss the erroneous sensations produced by brief
gimulation of the proprioceptive system and vestibular gpparatus.

NOTE: Conduct acheck on learning and summarize the learning sep/activity.
D. ENABLING LEARNING OBJECTIVE (ELO) #4:

ACTION: Demondrate the limitations of the otolith organs (ELO Hight Maneuver #3).
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CONDITION: InaUH-1 hdlicopter, secured in aforward-facing passenger sedt, in the flight
traning area.

STANDARD: In accordance with FM 1-301 and TC 1-211.
Learning Step/Activity: Demondrate, through practical exercise, the limitations of the otolith organs.
Method of Ingruction: PE. Ingtructor to student ratio 1:3.
Time of indruction: 0004 minutes.
Media None.
a To preparefor ELO Hight Maneuver #3.

(1) Theflight surgeon/facilitator will assign the third student to be the subject student who will then
lower hisher dark visor.

(2) The PIC will establish straight and level flight at 90 KIAS, an MSL dtitude which resultsin at
least 500 feet AGL and a heading which isidedly into the wind.

(3) Theflight surgeon/facilitator will announce the aircraft's airgpeed, pressure dtitude, and
heading. The subject student will then close hisher eyes. (If necessary, under very sunny conditions,
the subject students may need to cover their eyes with their hands.)

(4) Theflight surgeon/facilitator will remind and prompt the subject student to provide arunning

commentary of hisher perception of orientation with particular reference to airgpeed, dtitude, atitude,
and heading.

b. Performance of ELO Hight Maneuver #3.

(1) Following the subject student's announcement of “eyes closed,” the PIC will initiate a
deceleration which will result in afree air hover in 30-40 seconds. There will be no change of heading
or dtitude.

NOTE: Both the decderation and the find nose-up pitch associated with the attitude change when
dowing the aircraft usualy convinces the student that aclimb istaking place. In addition, aturn
is often falsely percelved when balance variaions are made to maintain straight and levd flight.

(2) After establishment of the free air hover, the student is instructed to open his/her eyes.

c. After completion of ELO Fight Maneuver #3.
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(1) Anobserving student will be asked to tell the subject student what actualy happened and then
al observing sudentswill be asked for their comments.

(2 Theflight surgeon/facilitator will then discuss the physiologica limitations of the otolith organs
and the somatogravic illuson.

NOTE: Conduct acheck on learning and summarize the learning sep/activity.
E. ENABLING LEARNING OBJECTIVE (ELO) #5:

ACTION: Demondrate physiologica limitations of detecting inadvertent descents. (ELO Hight
Maneuver #4).

CONDITION: InaUH-1 helicopter, secured in aforward-facing passenger sedt, in the flight
training area.

STANDARD: In accordance with FM 1-301 and TC 1-211.

Learning Step/Activity: Demondrate, through practica exercise, the physiologica limitations of
detecting inadvertent descents.

Method of Ingtruction: PE. Ingtructor to student ratio 1:3.
Time of ingruction: 0004 minutes.
Media© None.

a To preparefor ELO Hight Maneuver #4.

(1) Theflight surgeon/facilitator will assgn asubject sudent who will then lower his’her dark
visor.

(2) The PIC will establish straight and leve flight a 90 KIAS, an MSL dtitude which resultsin at
least 500 feet AGL and an gppropriate heading for the training area.

NOTE: Thisflight maneuver will terminate & terrain flight dtitudes, therefore, the PIC will ensure that a
safe descent can be made within the training area. Additiondly, the PIC should plan the
descent 0 as to terminate the flight maneuver in cose proximity to a predetermined stagefield
or LZ within which the next three enabling learning objectives will be performed.
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(3) Theflight surgeon/facilitator will announce the arcraft's airspeed, pressure dtitude, and
heading. The subject student will then close hisher eyes. (If necessary, under very sunny conditions,
the subject students may need to cover their eyes with their hands))

(4 Theflight surgeon/facilitator will remind and prompt the subject student to provide a running
commentary of hisher perception of orientation with particular reference to airgpeed, atitude, attitude,
and heading.

b. Performance of ELO Hight Maneuver #4.

(1) After the subject student announces “eyes closed,” the PIC will initiate a detectable left or
right turn while gently entering an undetectable descent (less than 500 feet per minute). During the
descent, it is acceptable for the PIC to perform variable right and left turns. Upon reaching asafe
terrain flight dtitude, idedlly, in close proximity of a predetermined stagefield or LZ, the PIC will
establish sraight and leve flight.

NOTE: The student, remembering ELO Hight Maneuver #2, usudly states that he/she hasrolled
out straight and level, unaware of the change in dtitude.

(2) After establishment of straight and level terrain flight, the student is instructed to open hisher
eyes.

c. After completion of ELO Hight Maneuver #4.

(1) Anobsarving student will be asked to tell the subject student what actually happened and then
al observing students will be asked for their comments.

(2) Theflight surgeon/facilitator will then discuss how easily a pilot can become unaware of an
inadvertent descent in restricted vighility (fog, dust, snow, and night operations).

NOTE: Conduct a check on learning and summarize the learning step/activity.

WARNING: The following ELO Fight Maneuvers (ELO's #6 through #8) are performed in alanding
zone or & a dagefied, therefore, it isimperative that a comprehensve assessment of the
hazards be conducted. The terrain should be familiar to the crew, and they and the
observing students must maintain good airspace surveillance.

NOTE: During this series of hovering maneuvers, each student will experience being a subject student.

F. ENABLING LEARNING OBJECTIVE (ELO) #6:
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ACTION: Demondrate the ease of becoming spatialy disoriented during hovering maneuvers
when exposed to linear and rotationa accelerations (ELO Flight Maneuver #5).

CONDITION: InaUH-1 hdlicopter, secured in aforward-facing passenger sedt, in alanding
zore or a a stagefield.

STANDARD: In accordance with FM 1-301 and TC 1-211.

Learning Step/Activity: Demondrate, through practica exercise, the ease of becoming spatiadly
disoriented during hovering maneuvers when exposed to linear and rotational accelerations.

Method of Ingruction: PE. Instructor to student ratio 1:3.
Time of ingruction: 0003 minutes.
Media None.

a. To preparefor ELO Hight Maneuver #5.

(1) The flight surgeon/facilitator will assign the subject sudent who will then lower hisher
dark visor.

(2) ThePIC will establish the aircreft in a stable 5 feet hover.

(3) Theflight surgeon/facilitator will announce the aircraft dtitude, heading and make reference to
landmarks to the front and sdes. The subject student will then close hisher eyes. (If necessary, under
very sunny conditions, the subject students may need to cover their eyes with their hands)

(4) Theflight surgeon/facilitator will remind and prompt the subject student to provide a running
commentary of hisher perception of orientation with particular reference to airgpeed, atitude, atitude,
and heading.

b. Performance of an ELO Fight Maneuver #5.

(1) After the subject student announces “eyes closed,” the PIC will initiate a variety of hovering,
rotating, and trandating maneuvers which will provide linear and/or rotationa accelerations. During
these maneuvers, it is possible to “hide” various maneuvers so as to surprise the subject student with the
find orientation of the aircraft. After gpproximately 45 seconds of the hovering maneuvers, the PIC will
end the exercise with the establishment of a backward climb at 10-15 knots.
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(2) During the hovering maneuvers, the flight surgeon/facilitator will kegp prompting the subject
student for a running commentary (to occupy channels of attention) and thus, precipitate the onset of
gpatid disorientation.

NOTE: Mog students are able to maintain their orientation for 10 to 15 seconds before logng it.
(3) After the backward climb is established, the subject sudent isinstructed to open hishher eyes.

c. After completion of an ELO Hight Maneuver #5 exercise.

(1) Anobserving sudent will be asked to tdl the subject student what actualy happened and then
al observing students will be asked for their comments.

(2) Theflight surgeon/facilitator will discuss the ease in which spatid orientation islog, particularly
in the context of snow, dust, sand and night operations. He/she will dso discuss how angular
accelerations are detected fairly well, but how linear accelerations are not.

NOTE: Conduct acheck on learning and summarize the learning sep/activity.
G. ENABLING LEARNING OBJECTIVE (ELO) #7:

ACTION: Demondrate the ease of becoming spatialy disoriented during hovering maneuvers
when exposed to linear and rotationa acceerations (ELO Hight Maneuver #6).

CONDITION: InaUH-1 hdlicopter, secured in aforward-facing passenger sedt, in alanding
zone or & a sagefied.

STANDARD: In accordance with FM 1-301 and TC 1-211.

Learning Step/Activity: Demondrate, through practica exercise, the ease of becoming spatialy
disoriented during hovering maneuvers when exposed to linear and rotationa accderations.

Method of Ingtruction: PE. Ingtructor to student ratio 1:3.
Time of ingruction: 0003 minutes.
Media© None.

a To preparefor ELO Hight Maneuver #6.

(1) The flight surgeon/facilitator will assign a different subject sudent who will then lower hisher
dark visor.
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(2) The PIC will establish the aircraft in a stable 5 feet hover.

(3) Theflight surgeon/facilitator will announce the aircraft dtitude and heading, and make
reference to landmarks to the front and sides. The subject sudent will then close hisher eyes. (If
necessary, under very sunny conditions, the subject students may need to cover their eyes with their
hands.)

(4) Theflight surgeon/facilitator will remind and prompt the subject student to provide arunning
commentary of hisher perception of orientation with particular reference to airgpeed, dtitude, atitude,
and heading.

b. Performance of an ELO Flight Maneuver #6.

(1) After the subject student announces “eyes closed,” the PIC will initiate a variety of hovering,
rotating, and trandating maneuvers which will provide linear and/or rotationa accelerations. During
these maneuvers, it is possible to “hide’ various maneuvers S0 as to surprise the subject student with the
find orientation of the aircraft. After gpproximately 45 seconds of the hovering maneuvers, the PIC will
very gently land the aircraft without the subject student redlizing it. After landing, the IP may continue
minor cydic inputs to smulate hovering flight.

(2) During the hovering maneuvers, the flight surgeon/facilitator will keep prompting the
subject student for arunning commentary (to occupy channels of attention) and thus, precipitate the
onset of spatid disorientation.

NOTE: Mos students are able to maintain their orientation for 10 to 15 seconds before losing it.

(3) After thearcraft is gently landed, the subject student is instructed to open hisher eyes.
c. After completion of an ELO Hight Maneuver #6 exercise.

(1) Anobserving student will be asked to tell the subject student what actualy happened and then
al observing students will be asked for their comments.

(2) Theflight surgeon/facilitator will discuss the ease in which spatid orientation is logt, particularly
in the context of snow, dust, sand and night operations. He/she will dso discuss how angular

accelerations are detected fairly well, but how linear accelerations are not.

NOTE: Conduct a check on learning and summarize the learning step/activity.
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H. ENABLING LEARNING OBJECTIVE (ELO) #8:

ACTION: Demongrate the ease of becoming spatidly disoriented during hovering maneuvers
when exposed to linear and rotationa accelerations (ELO Flight Maneuver #7).

CONDITION: InaUH-1 hdlicopter, secured in aforward-facing passenger sedt, in alanding
zone or at a stagefield.

STANDARD: In accordance with FM 1-301 and TC 1-211.

Learning Step/Activity: Demondrate, through practica exercise, the ease of becoming spatidly
disoriented during hovering maneuvers when exposed to linear and rotational accelerations.

Method of Instruction: PE. Ingtructor to student ratio 1:3.
Time of ingruction: 0003 minutes.
Media None.

a To preparefor ELO Hight Maneuver #7.

(1) Theflight surgeon/facilitator will assgn a different subject sudent who will then lower hisher
dark visor.

(2) ThePIC will establish the aircreft in a stable 5 feet hover.

(3) Theflight surgeon/facilitator will announce the aircraft dtitude and heading, and make
reference to landmarks to the front and sdes. The subject student will then close hisher eyes. (If
necessary, under very sunny conditions, the subject students may need to cover their eyes with their
hands.)

(4) Theflight surgeon/facilitator will remind and prompt the subject sudent to provide a running
commentary of hisher perception of orientation with particular reference to airgpeed, dtitude, atitude,
and heading.

b. Performance of an ELO Flight Maneuver #7.

(1) After the subject student announces “eyes closed,” the PIC will initiate avariety of hovering,
rotating, and trandating maneuvers which will provide linear and/or rotationd accelerations. During
these maneuvers, it is possible to “hide” various maneuvers so as to surprise the subject student with the
find orientation of the aircraft. After gpproximately 45 seconds of the hovering maneuvers, the PIC will
end the exercise with a gentle trangtion to forward flight.
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(2) During the hovering maneuvers, the flight surgeon/facilitator will kegp prompting the subject
student for a running commentary (to occupy channels of attention) and thus, precipitate the onset of
Spatid disorientation.

NOTE: Mos students are able to maintain their orientation for 10 to 15 seconds before losing it.

(3) After thetrangtion to forward flight is completed, the subject sudent isingtructed to open
higher eyes.

c. After completion of an ELO Hight Maneuver #7 exercise.

(1) Anobserving student will be asked to tdll the subject student what actudly happened and then
al observing students will be asked for their comments.

(2) Theflight surgeon/facilitator will discuss the ease in which spatid orientation islog, particularly
in the context of snow, dust, sand and night operations. He/she will aso discuss how angular
accelerations are detected fairly well, but how linear accelerations are not.

NOTE: Conduct acheck on learning and summarize the learning sep/activity.
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SECTION 1V. - SUMMARY

Method of Ingtruction: CO. Ingtructor to student ratio is 1:3.
Time of Indruction: 0003 minutes.

Media None.

1. REVIEW/SUMMARIZE

a Onthe return flight to the basefield, the flight surgeon/facilitator will discuss the Spatia
Disorientation Demondration Hight. He/she will make particular reference to the significance of
undetectable maneuvers and erroneous sensory information cues.

b. The students are reassured that they are dl physiologicaly norma, but that humans are just not
“designed” for flight. The objective of the demondration flight isto provide them with an idea of the
limitations of the own physiology in the environment in which they operate and the phases of flight
commonly associated with spatia disorientation.

c. Advise the students that the best way to avoid and counter the effects of spatial disorientation isto
achieve aworking knowledge of the limitations of the orientation senses and to maintain proficiency a
ingtrument flying.

2. CHECK ON LEARNING.
a Solicit sudent questions and explanations.

b. Questions and answers.

NOTE: No specific questions are required. The flight surgeon/facilitator can quiz any demonsrated
weak areas.

c. Correct students misunderstandings.

3. TRANSITION TO NEXT LESSON. N/A.
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SECTION V. - STUDENT EVALUATION

1. TESTING REQUIREMENTS: None.

2. FEEDBACK REQUIREMENTS: None.
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Appendix C.

Spatia disorientation demondtration flight (UH-60 lesson plan).




DECEMBER 1999

SPATIAL DISORIENTATION DEMONSTRATION FLIGHT (UH-60 Lesson Plan)

TABLE OF CONTENTS

LESSON PLAN PAGE
SECTION |. ADMINISTRATIVE DATA C-3
SECTION II. INTRODUCTION C-6
SECTION Ill. PRESENTATION C-8
A. ENABLING LEARNING OBJECTIVE 1 C-8

B. ENABLING LEARNING OBJECTIVE 2 C-10

C. ENABLING LEARNING OBJECTIVE 3 C-11

D. ENABLING LEARNING OBJECTIVE 4 C-13

E. ENABLING LEARNING OBJECTIVE 5 C-14

F. ENABLING LEARNING OBJECTIVE 6 C-16

G. ENABLING LEARNING OBJECTIVE 7 C-17

H. ENABLING LEARNING OBJECTIVE 8 C-19

SECTION IV. SUMMARY C-21

SECTION V. STUDENT EVALUATION C-22

A. TRAINING AIDSINDEX - Not applicable for thislesson plan.
B. TEST AND TEST SOLUTIONS - Not agpplicable for this lesson plan.
C. PRACTICAL EXERCISES AND SOLUTIONS - Not applicable for thislesson plan.

D. STUDENT HANDOUTS - Not applicable for thislesson plan.

C-2



SECTION I. - ADMINISTRATIVE DATA
1. TASK(S) TAUGHT OR SUPPORTED:

TASK NUMBER TASKTITLE
N/A N/A

2. TASK(S) REINFORCED:

TASK NUMBER TAK TITLE
N/A N/A
3. ACADEMIC/FLIGHT HOURS: PEACETIME MOBILIZATION
HOURSTY PE HOURSTY PE

ACADEMIC 0.1/CO 0.1/CO

FLIGHT 0.4/PE 0.4/PE

TEST .0 .0

TEST REVIEW .0 _.0

TOTAL HOURS 0.5 0.5

4. LIST THE LESSON NUMBER IN WHICH THE TERMINAL LEARNING
OBJECTIVE/ENABLING LEARNING OBJECTIVE ISTESTED AND THE TEST
RESULTS ARE REVIEWED: Seeabove.

HOURS LESSON NO
TESTING: N/A N/A
REVIEW OF THE TEST RESULTS N/A N/A

5. PREREQUISITE LESSON: Spatid Disorientation and Sensory Illusions of Flight, File
2/5/9/9E/UEA/UEC/UEE/4505- 3, PFN# 4505.

6. CLEARANCE AND ACCESS:. Unclassfied; foreign students may attend this class.

7. REFERENCE:

ADDITIONAL
NUMBER TITLE PAGES INFORMATION
FM 1-301 AEROMEDICAL TRAININGFOR 8-1-8-13  Chapter 8

FLIGHT PERSONNEL

8. STUDENT STUDY ASSIGNMENT: None.
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9. INSTRUCTOR REQUIREMENTS: One flight surgeon or facilitator (primary ingtructor), one UH-
60 pilot-in-command (to perform flight maneuvers), and one UH-60 pilot. (A UH-60 instructor
pilot is desirable, but not necessary.) The flight surgeon/facilitator will be seeted in a
crewchief/gunner's seet in the passenger compartment with the sudents.

10. ADDITIONAL SUPPORT PERSONNEL REQUIREMENTS: None.

11. EQUIPMENT REQUIRED FOR THE INSTRUCTION: One UH-60 helicopter with 3
forward-facing passenger seets, one crewchief/gunner's seat, an intercom system which
accommodates dl crew and passengers, and flight protective clothing and equipment per AR
95-1 (dark visor on helmet).

12. MATERIALS REQUIRED FOR THE INSTRUCTION:

INSTRUCTOR MATERIALS. Spatid Disorientation Demongtration Hight (UH-60 Lesson Plan).
STUDENT MATERIALS. None.

13. CLASSROOM, TRAINING AREA, AND/OR RANGE REQUIREMENTS: A flight training
area and stagefidd or landing zone (LZ) with low aviation activity is dedradle.

14. AMMUNITION REQUIREMENT: None.

15. INSTRUCTIONAL GUIDANCE: The UH-60 pilot-in-command (PIC) will be proficient in the
required enabling learning objective (ELO) flight maneuvers and will perfform dl ELO flight
maneuvers within the sandards established in Training Circular (TC) 1-212 (Aircrew Training
Manud, Utility Helicopter, UH-60).

16. LESSON PLAN WRITTEN BY:

NAME RANK POSITION DATE
DAC RESEARCH HELICOPTER 15 DEC 99
ARTHUR ESTRADA i1 PILOT, FSB, USAARL

17. PROPONENT LESSON PLAN APPROVAL AUTHORITY:

NAME RANK POSITION DATE
DAC C, SPATIAL DIS 15 DEC 99
PATRICIA A. LEDUC ORIENTATION TEAM,
USAARL
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NAME RANK POSITION DATE
MAJ DIRECTOR, AHPD, 15 DEC 99

CORINA VANDEPOL USAARL

NAME RANK POSITION DATE
COL COMMANDER, USAARL 15 DEC 99

JOHN A. POWELL

18. BRANCH SAFETY OFFICER APPROVAL.:
NAME RANK POSITION DATE

ANNUAL REVIEW

PRINTED NAME OF PERSON REVIEWING LESSON

PRINTED NAME OF PERSON REVIEWING LESSON

PRINTED NAME OF PERSON REVIEWING LESSON

PRINTED NAME OF PERSON REVIEWING LESSON

PRINTED NAME OF PERSON REVIEWING LESSON
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SECTION 1I. - INTRODUCTION

Method of Ingtruction: PE. Instructor to student ratio is 1:3.
Time of Indruction: 0029 minutes.

Media None.

MOTIVATOR:

NOTE: Theflight surgeon/fadilitator will begin the introduction phase immediately following the
passenger safety briefing conducted by the PIC.

NOTE: Theflight surgeon/fadilitator may use amotivator of hisor her choice; however, he or she
must ensure that it gains the students attention, states the need for thistraining, and explains
the termind learning objective (TLO). A suggested motivator follows:

“There gppearsto be akiller saking Army aviation. When it strikes, pilots are unable to see,
believe, interpret, or process the information on their flight instruments. Insteed, they rely on
faseinformation their senses provide, becoming victims of spatia disorientation
(FLIGHTFAX, February 1997). Our goa today isto reinforce the academic ingtruction
you've dready received and to dlow you to experience the physiologicd limitations of your
orientation senses during actud flight. Thistraining will enhance your awareness of
potentidly disorienting Situations, dlowing you to recognize what is happening, and how best
to prevent it from happening.”

TERMINAL LEARNING OBJECTIVE (TLO):
NOTE: Readthe TLO requirementsto the students.
At the completion of this lesson the student will:

ACTION: Beaware of the physologicd limitations of the orientation senses and how to best
prevent spatid disorientation.

CONDITION: InaUH-60 helicopter, secured in aforward-facing passenger sedt.

STANDARD: In accordance with (IAW) FM 1-301, Aeromedica Training For Hight
Personnel.

SAFETY REQUIREMENTS:. The PIC will ensure that the students recelve afull passenger safety
briefing AW TM 1-1520-237-10 prior to the flight.
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NOTE: During the conduct of the various EL O flight maneuvers, there
will be periods of reduced intercommunications with regards
to direction of turns and their magnitudes. Therefore, the
observing students will be ingtructed to assst with airgpace
survelllance and to fed free to verbaize their concerns
whenever safety appears to be compromised.

RISK ASSESSMENT LEVEL: Low.
ENVIRONMENTAL CONSIDERATIONS:

1. Thisdemondration flight will be conducted under visud flight rules (VFR) only. Sincethetraining
requiresflight at atitudes of at least 500 feet above ground level (AGL), the worst weather should
be forecast to be equd to or greater than 1000 feet cellings and 3 miles visbility during the
demondration flight .

2. Wind speed should not exceed 20 knots. Greater wind speeds will require a reeva uation of
the risk assessment leve.

EVALUATION: Becausethistraining reinforces materid dready academicaly taught and evauated,
thereisno formd evauation. The flight surgeon will provide ora quizzing rdaing to
the physiologica senses and spatid disorientation prior to, during and after the flight
to ensure continuity of the academic and flight training.

INSTRUCTIONAL LEAD IN:

NOTE: Theflight surgeon may use an ingructiona lead in of hisor her choice. A suggested
ingructiond lead-in follows

“The academic classes you attended at the School of Aviation Medicine provided the

knowledge necessary to understand your orientation senses and the effects of spatia
disorientation. Thisflight will reinforce that knowledge and provide you with aflight
experience which will demondrate your physologicd limitations with regards to
Spatia orientation.”



SECTION 111. - PRESENTATION

WARNING: Becausethe ELO flight maneuvers require short periods during which the verbdization of
direction of turns and their magnitudes would defeet the purpose of the training, the flight
crew and flight surgeon/facilitator will be especidly dert to obstacle and collision
avoidance. The flight crew will be thoroughly familiar with eech EL O flight maneuver, the
sequence in which they will be performed, and the flight training areas in which they will be
flown. (This coordination will be conducted during the crew mission briefing prior to the
ariva of the sudents)) During the conduct of the ELO flight maneuvers, the PIC will
modify standard terminology. For example, instead of “Clear right?” or “Clear down?’,
he will request, “Clear to continue the maneuver?.” The flight crew, knowing the
maneuver, will respond, “Clear to continue.” If safety is ever compromised, standard
terminology will be used to dearly sate the Stuation and the flight maneuver will be
immediately terminated.

NOTE: Theflight surgeon/facilitator will begin the presentation phase after takeoff and during
the flight to the training area.

NOTE: Inform the sudents of the Enabling Learning Objective requirements.
A. ENABLING LEARNING OBJECTIVE (ELO) #1:
ACTION: Explanation of ELO flight maneuvers and brief review of orientation senses.

CONDITION: In aUH-60 helicopter, secured in aforward-facing passenger seet, enroute to the
flight training area.

STANDARD: In accordance with FM 1-301.

Learning Step/Activity: Explain individud roles during ELO flight maneuvers and provide a brief review
of orientation senses.

Method of Ingruction: CO. Ingructor to student ratio is 1:3.

Time of ingruction: 0003 minutes.

Media© None.

NOTE: Provide generd assurance that no violent maneuvers will be performed and that no maneuvers

will exceed the aircraft's limitations per Technical Manud (TM) 1-1520-237-10 (Operator's
Manud, H-60 Helicopters).



a Explandion of ELO flight maneuvers

(1) Prior to the commencement of each ELO flight maneuver, one of the students will be identified
as the “ subject sudent.” (Each student will be a subject sudent during a least one high level ELO flight
maneuver and one hover ELO flight maneuver.) The subject student will gt free of dl arframe structures
other than the seat. He or she will lower hisher dark visor and note the aircraft's initid parameters
(airspeed, dtitude and heading) as provided by the flight surgeon/facilitator. The subject student will
then close hisher eyes and provide a running commentary of his’her perception of orientation with
particular reference to airgpeed, dtitude, attitude, and heading. The I P will instruct the student to
maintain a head postion oriented asif flying the air craft.

(2) The other students will observe, but not comment, until after the EL O flight maneuver is
terminated.

(3) At the completion of each ELO flight maneuver, the subject student will be ingtructed when to
open his’her eyes. An observing student will be asked to tdll the subject student what actualy happened
and dl observing students will be asked for their comments.

b. The flight surgeon/facilitator will briefly review orientation senses.

Three sensory systemns are especidly important in maintaining equilibrium, orientation, and baance.
They are the proprioceptive system, the vestibular system, and the visud system. Normdly, the
combined functioning of these senses maintains equilibrium and spatid orientation.

NOTE: The contribution of hearing to orientation is smdl and varidble; eg., changesin the sound of
rotor blade rotation caused by angles of bank. It cannot be relied upon until you have had a
great ded of experiencein that type of aircraft, and so will not be mentioned further.

(1) Visud sense. Of the three sensory systems, the visud system isthe most important in
maintaining equilibrium and spatia orientation. (Stress the overwhelming contribution of vison to
orientation and that spatia disorientation is primarily a problem associated with poor externd visud
conditions. Explain that it is due to the importance of vison that the subject student will be deprived of
his’her vison during the subsequent EL O flight maneuvers))

(2) Vedibular sygem. This system isthe motion and gravity-detecting organ located in the inner
ear. The vedtibular gpparatus congsts of two distinct structures: the semicircular canals (sense angular
acceerations) and the otolith organs (sense linear accelerations).

(3) Proprioceptive system. This system reacts to the sensations resulting from pressures on joints,
muscles, and skin and dso from dight changes in the position of interna organs.

NOTE: Conduct acheck on learning and summarize the learning step/activity.
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B. ENABLING LEARNING OBJECTIVE (ELO) #2:

ACTION: Demondrate the limitations of performance of the semicircular cands (ELO Hight
Maneuver #1).

CONDITION: InaUH-60 helicopter, secured in aforward-facing passenger sedt, in the flight
training area.

STANDARD: In accordance with FM 1-301 and TC 1-212.

Learning Step/Activity: Demondrate, through practica exercise, the limitations of performance of the
semicircular cands.

Method of Ingtruction: PE. Instructor to student ratio 1:3.
Time of ingruction: 0003 minutes.
Media© None.

a To preparefor ELO Hight Maneuver #1.

(1) Theflight surgeon/facilitator will assgn the subject sudent who will then lower hisher dark
visor.

(2) The PIC will establish draight and leve flight a 90 KIAS, an MSL dtitude which resultsin at
least 500 feet AGL and an gppropriate heading for the training area.

(3) Theflight surgeon/facilitator will announce the arcraft's airspeed, pressure dtitude, and
heading. The subject student will then close hisher eyes. (If necessary, under very sunny conditions,
the subject students may need to cover their eyes with their hands))

(4 Theflight surgeon/facilitator will remind and prompt the subject sudent to provide arunning
commentary of hisher perception of orientation with particular reference to airgpeed, dtitude, attitude,
and heading.

b. Performance of ELO Hight Maneuver #1.

(1) Ten seconds after the subject student announces eyes cdosed, the PIC will initiate a gently
increasing, yet detectable, Ieft or right roll (3 degrees/second) until the aircraft achieves aturn of
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dandard rate. Theturn is continued for 360 degrees. The aircraft is then rolled wings-leve at arate
that will be easily detected by the subject sudent. (The rate of roll-out should be gpproximately twice as
fast as the rate of entry or 6 degrees/second).

NOTE: Theinitid roll isnormaly detected, but as the semicircular cand response decays, afdse
sensation of areturn to straight and leve flight is perceived. Astheroll-out to levd flight is
made, a sensation of turning in the opposite direction is perceived.

(2) After therall-out, the student is ingtructed to open his’her eyes once sraight and levd flight is
again perceived.

c. After completion of ELO Fight Maneuver #1.

(1) Anobserving student will be asked to tell the subject student what actualy happened and then
al observing students will be asked for their comments.

(2 Theflight surgeon/fadilitator will then remind the students of the limitations of the physiology of
semicircular cand performance.

NOTE: Conduct acheck on learning and summarize the learning step/activity, stressing how essy it is
to detect rall by vison, but how difficult it can be when deprived of it.

C. ENABLING LEARNING OBJECTIVE (ELO) #3:

ACTION: Demondrate the limitations and illusons of the proprioceptive system and vestibular
gpparatus (ELO Flight Maneuver #2).

CONDITION: InaUH-60 helicopter, secured in aforward-facing passenger sedt, in the flight
traning area.

STANDARD: In accordance with FM 1-301 and TC 1-212.

Learning Step/Activity: Demondrate, through practical exercise, the limitations and illusons of the
proprioceptive system and the vestibular apparatus.

Method of Ingtruction: PE. Ingtructor to student ratio 1:3.
Time of indruction: 0003 minutes.

Media: None.
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a To preparefor ELO Hight Maneuver #2.

(1) Theflight surgeon/facilitator will assgn a different sudent to be the subject student who will
then lower higher dark visor.

(2) ThePIC will establish straight and level flight a 90 KIAS, an MSL dtitude which resultsin at
least 500 feet AGL and an gppropriate heading for the training area.

(3) Theflight surgeon/facilitator will announce the aircraft's airspeed, pressure atitude, and
heading. The subject student will then close hisher eyes. (If necessary, under very sunny conditions,
the subject students may need to cover their eyes with their hands.)

(4) Theflight surgeon/facilitator will remind and prompt the subject sudent to provide arunning
commentary of his’her perception of orientation with particular reference to airgpeed, dtitude, atitude,
and heading.

b. Performance of ELO Hight Maneuver #2.

(1) Following the subject student's announcement of “eyes closed,” the aircraft will be flown with
no ateration of airgpeed, dtitude, or heading.

NOTE: Because of amdl arcraft movements from turbulence and the aerodynamic response of the
helicopter which stimulate the proprioceptive system and/or the vestibular apparatus, sSudents
should percealive climbs, descents, or turnsin unpredictable and varying amounts.

NOTE: On paticulaly cdm days, minor pilot-induced turbulence may be necessary.

(2) After gpproximately 90 seconds, the student isinstructed to open his/her eyes.

c. After completion of ELO Hight Maneuver #2.

(1) Anobserving sudent will be asked to tell the subject student what actualy happened and then
al observing students will be asked for their comments.

(2) Theflight surgeon/facilitator will then discuss the erroneous sensations produced by brief
gimulation of the proprioceptive system and vestibular gpparatus.

NOTE: Conduct acheck on learning and summarize the learning step/activity.
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D. ENABLING LEARNING OBJECTIVE (ELO) #4:
ACTION: Demondrate the limitations of the otolith organs (ELO Hight Maneuver #3).

CONDITION: InaUH-60 helicopter, secured in aforward-facing passenger sedt, in the flight
training area.

STANDARD: In accordance with FM 1-301 and TC 1-212.
Learning Step/Activity: Demondrate, through practical exercise, the limitations of the otolith organs.
Method of Ingtruction: PE. Ingtructor to student ratio 1:3.
Time of ingruction: 0004 minutes.
Media None.
a To preparefor ELO Hight Maneuver #3.

(1) Theflight surgeon/facilitator will assign the third student to be the subject student who will then
lower hisher dark visor.

(2) ThePIC will establish straight and leve flight a 90 KIAS, an MSL dtitude which resultsin at
least 500 feet AGL and a heading which isidedly into the wind.

(3) Theflight surgeon/facilitator will announce the aircraft's airgpeed, pressure dtitude, and
heading. The subject student will then close hisher eyes. (If necessary, under very sunny conditions,
the subject students may need to cover their eyes with their hands.)

(4) Theflight surgeon/facilitator will remind and prompt the subject student to provide a running
commentary of hisher perception of orientation with particular reference to airgpeed, dtitude, atitude,
and heading.

b. Performance of ELO Hight Maneuver #3.

(1) Following the subject student's announcement of “eyes closed,” the PIC will initiste a
deceleration which will result in afree air hover in 30-40 seconds. There will be no change of heading
or dtitude.

NOTE: Both the decderation and the final nose-up pitch associated with the attitude change when
dowing the aircraft usualy convinces the student that aclimb istaking place. In addition, aturn
is often fasaly perceived when baance variations are made to maintain sraight and leve flight.
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(2) After establishment of the free air hover, the student isingtructed to open higher eyes.
c. After completion of ELO Fight Maneuver #3.

(1) Anobserving student will be asked to tell the subject student what actudly happened and then
al observing students will be asked for their comments.

(2 Theflight surgeon/facilitator will then discuss the physiologica limitations of the otolith organs
and the somatogravic illuson.

NOTE: Conduct acheck on learning and summarize the learning sep/activity.
E. ENABLING LEARNING OBJECTIVE (ELO) #5:

ACTION: Demondrate physiologicd limitations of detecting inadvertent descents. (ELO Hight
Maneuver #4).

CONDITION: InaUH-60 helicopter, secured in aforward-facing passenger sedt, in the flight
training area.

STANDARD: In accordance with FM 1-301 and TC 1-212.

Learning Step/Activity: Demondirate, through practica exercise, the physiologica limitations of
detecting inadvertent descents.

Method of Ingtruction: PE. Ingtructor to student ratio 1:3.
Time of ingruction: 0004 minutes.
Media© None.

a To preparefor ELO Hight Maneuver #4.

(1) The flight surgeon/facilitator will assign a subject sudent who will then lower hisher dark
visor.

(2) The PIC will establish straight and leve flight a 90 KIAS, an MSL dtitude which resultsin at
least 500 feet AGL and an appropriate heading for the training area.

NOTE: Thisflight maneuver will terminate &t terrain flight dtitudes, therefore, the PIC will ensure that a
safe descent can be made within the training area. Additiondly, the PIC should plan the
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descent s0 as to terminate the flight maneuver in close proximity to a predetermined stagefield
or LZ within which the next three enabling learning objectives will be performed.

(3) Theflight surgeon/facilitator will announce the aircraft's airgpeed, pressure atitude, and
heading. The subject student will then close hisher eyes. (If necessary, under very sunny conditions,
the subject students may need to cover their eyes with their hands.)

(4) Theflight surgeon/facilitator will remind and prompt the subject student to provide a running
commentary of his’her perception of orientation with particular reference to airgpeed, dtitude, atitude,
and heading.

b. Performance of ELO Hight Maneuver #4.

(1) After the subject student announces “eyes closed”, the PIC will initiate a detectable |eft or
right turn while gently entering an undetectable descent (less than 500 feet per minute). During the
descent, it is acceptable for the PIC to perform variable right and Ieft turns. Upon reaching a safe
terrain flight dtitude, idedly, in close proximity of a predetermined stagefidd or LZ, the PIC will
establish graight and levd flight.

NOTE: The student, remembering ELO Hight Maneuver #2, usudly states that he/she has rolled
out sraight and leve, unaware of the change in dtitude.

(2) After establishment of straight and level terrain flight, the student is instructed to open hisher
eyes.

c. After completion of ELO Hight Maneuver #4.

(1) Anobserving student will be asked to tell the subject student what actualy happened and then
al observing students will be asked for their comments.

(2) Theflight surgeon/facilitator will then discuss how easily a pilot can become unaware of an
inadvertent descent in restricted visihility (fog, dust, snow, and night operations).

NOTE: Conduct acheck on learning and summarize the learning sep/activity.

WARNING: The following ELO Fight Maneuvers (ELO's #6 through #8) are performed in alanding
zone or a asagefidd, therefore, it isimperative that a comprehensve assessment of the
hazards be conducted. The terrain should be familiar to the flight crew, and they and the
observing students must maintain good alrspace survelllance.

NOTE: During this series of hovering maneuvers, each student will experience being a subject student.
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F. ENABLING LEARNING OBJECTIVE (ELO) #6:

ACTION: Demondrate the ease of becoming spatialy disoriented during hovering maneuvers
when exposed to linear and rotationa accelerations (ELO Flight Maneuver #5).

CONDITION: InaUH-60 helicopter, secured in aforward-facing passenger sedt, in alanding
zone or at a stagefield.

STANDARD: In accordance with FM 1-301 and TC 1-212.

Learning Step/Activity: Demondrate, through practica exercise, the ease of becoming spatidly
disoriented during hovering maneuvers when exposed to linear and rotationa accelerations.

Method of Ingruction: PE. Instructor to student ratio 1:3.
Time of ingruction: 0003 minutes.
Media None.

a. To preparefor ELO Hight Maneuver #5.

(1) Theflight surgeon/facilitator will assign the subject student who will then lower hisher dark
visor.

(2) ThePIC will establish the aircraft in astable 10 feet hover.

(3) Theflight surgeon/facilitator will announce the aircraft dtitude, heading and make reference to
landmarks to the front and sides. The subject student will then close hisher eyes. (If necessary, under
very sunny conditions, the subject students may need to cover their eyes with their hands)

(4) Theflight surgeon/facilitator will remind and prompt the subject student to provide arunning
commentary of hisher perception of orientation with particular reference to airgpeed, atitude, atitude,
and heading.

b. Performance of an ELO Flight Maneuver #5.

(1) After the subject student announces “eyes closed,” the PIC will initiate a variety of hovering,
rotating, and trandating maneuvers which will provide linear and/or rotationa accelerations. During
these maneuvers, it is possble to “hide” various maneuvers o as to surprise the subject student with the
find orientation of the aircraft. After gpproximately 45 seconds of the hovering maneuvers, the PIC will
end the exercise with the establishment of a backward climb at 10-15 knots.
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(2) During the hovering maneuvers, the flight surgeon/facilitator will keep prompting the subject
student for a running commentary (to occupy channels of attention) and thus, precipitate the onset of
gpatid disorientation.

NOTE: Most students are able to maintain their orientation for 10 to 15 seconds before losing it.
(3) After the backward climb is established, the subject sudent isinstructed to open hishher eyes.

c. After completion of an ELO Hight Maneuver #5 exercise.

(1) Anobserving student will be asked to tell the subject student what actudly happened and then
al observing students will be asked for their comments.

(2) Theflight surgeorvfacilitator will discuss the ease in which spatia orientation is log, particularly
in the context of snow, dust, sand and night operations. He/she will dso discuss how angular accelerations
are detected fairly well, but how linear accelerations are not.

NOTE: Conduct a check on learning and summarize the learning step/ectivity.
G. ENABLING LEARNING OBJECTIVE (ELO) #7:

ACTION: Demondrate the ease of becoming spatidly disoriented during hovering maneuvers
when exposed to linear and rotationa accderations (ELO Hight Maneuver #6).

CONDITION: InaUH-60 helicopter, secured in aforward-facing passenger sedt, in alanding
zone or & a sagefied.

STANDARD: In accordance with FM 1-301 and TC 1-212.

Learning Step/Activity: Demondrate, through practical exercise, the ease of becoming spatialy
disoriented during hovering maneuvers when exposed to linear and rotational accelerations.

Method of Ingtruction: PE. Ingtructor to student ratio 1:3.
Time of ingruction: 0003 minutes.
Media© None.

a. To prepare for ELO Hight Maneuver #6.

(1) Theflight surgeon/facilitator will assgn a different subject sudent who will then lower hisher
dark visor.
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(2) The PIC will establish the aircraft in a stable 10 feet hover.

(3) Theflight surgeon/facilitator will announce the arcraft dtitude and heading, and make
reference to landmarks to the front and sides. The subject sudent will then close hishher eyes. (If
necessary, under very sunny conditions, the subject students may need to cover their eyes with their
hands.)

(4) Theflight surgeon/facilitator will remind and prompt the subject sudent to provide arunning
commentary of his’her perception of orientation with particular reference to airspeed, atitude, attitude,
and heading.

b. Performance of an ELO Hight Maneuver #6.

(1) After the subject student announces “eyes closed,” the PIC will initiate a variety of hovering,
rotating, and trandating maneuvers which will provide linear and/or rotationa accderations. During
these maneuvers, it is possible to “hide” various maneuvers So as to surprise the subject student with the
find orientation of the aircraft. After approximately 45 seconds of the hovering maneuvers, the PIC will
very gently land, but not compress the aircraft struts, without the subject student redizing it. After
landing, the IP may continue minor cydlic inputs to Smulate hovering flight.

(2) During the hovering maneuvers, the flight surgeorvfacilitator will kegp prompting the subject
student for a running commentary (to occupy channels of attention) and thus, precipitate the onset of
gpatid disorientation.

NOTE: Mogt students are able to maintain their orientation for 10 to 15 seconds before loging it.

(3) After the aircraft is gently landed, the subject student is instructed to open hisher eyes.

c. After completion of an ELO Hight Maneuver #6 exercise.

(1) An observing student will be asked to tdll the subject student what actualy happened and then
al observing students will be asked for their comments.

(2) Theflight surgeon/facilitator will discuss the ease in which spatid orientation islog, particularly
in the context of snow, dust, sand and night operations. He/she will dso discuss how angular
accelerations are detected fairly well, but how linear accelerations are not.

NOTE: Conduct acheck on learning and summarize the learning sep/activity.
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H. ENABLING LEARNING OBJECTIVE (ELO) #8:

ACTION: Demongrate the ease of becoming spatidly disoriented during hovering maneuvers
when exposed to linear and rotationa accelerations (ELO Flight Maneuver #7).

CONDITION: InaUH-60 helicopter, secured in aforward-facing passenger sedt, in alanding
zone or at a stagefield.

STANDARD: In accordance with FM 1-301 and TC 1-212.

Learning Step/Activity: Demondtrate, through practical exercise, the ease of becoming spatialy
disoriented during hovering maneuvers when exposed to linear and rotational accelerations.

Method of Ingruction: PE. Instructor to student ratio 1:3.
Time of ingruction: 0003 minutes.
Media None.

a To prepare for ELO Flight Maneuver #7.

(1) Theflight surgeon/facilitator will assign a different subject sudent who will then lower hisher
dark visor.

(2) ThePIC will establish the aircraft in astable 10 feet hover.

(3) Theflight surgeon/facilitator will announce the aircraft dtitude and heading, and make
reference to landmarks to the front and sides. The subject sudent will then close hishher eyes. (If
necessary, under very sunny conditions, the subject students may need to cover their eyes with their
hands.)

(4) Theflight surgeon/facilitator will remind and prompt the subject sudent to provide arunning
commentary of hisher perception of orientation with particular reference to airgpeed, dtitude, atitude,
and heading.

b. Performance of an ELO Hight Maneuver #7.

(1) After the subject student announces “eyes closed,” the PIC will initiate a variety of hovering,
rotating, and trandating maneuvers which will provide linear and/or rotationd accelerations. During
these maneuvers, it is possible to “hide” various maneuvers so as to surprise the subject student with the
find orientation of the aircraft. After gpproximately 45 seconds of the hovering maneuvers, the PIC will
end the exercise with a gentle trangition to forward flight.
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(2) During the hovering maneuvers, the flight surgeon/facilitator will keep prompting the subject
student for a running commentary (to occupy channels of attention) and thus, precipitate the onset of
Spatid disorientation.

NOTE: Mos students are able to maintain their orientation for 10 to 15 seconds before losing it.

(3) After the trangtion to forward flight is completed, the subject student is instructed to open
higher eyes.

c. After completion of an ELO Hight Maneuver #7 exercise.

(1) Anobserving student will be asked to tell the subject student what actudly happened and then
al observing students will be asked for their comments.

(2 Theflight surgeon/fadilitator will discuss the ease in which spatid orientation islogt, particularly
in the context of snow, dust, sand and night operations. He/She will aso discuss how angular
accelerations are detected fairly well, but how linear accelerations are not.

NOTE: Conduct acheck on learning and summarize the learning sep/activity.
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SECTION 1V. - SUMMARY
Method of Ingruction: CO. Instructor to student ratio is 1:3.
Time of Indruction: 0003 minutes.
Media None.
1. REVIEW/SUMMARIZE

a On thereturn flight to the basefidd, the flight surgeon/facilitator will discuss the Spatid
Disorientation Demongration Hight. He/she will make particular reference to the sgnificance of
undetectable maneuvers and erroneous sensory information cues.

b. The students are reassured thet they are dl physiologicaly normd, but that humans are just not
“designed” for flight. The objective of the demondiration flight is to provide them with an idea of the
limitations of the own physology in the environment in which they operate and the phases of flight
commonly associated with spatia disorientation.

c. Advise the students that the best way to avoid and counter the effects of spatia disorientation isto
achieve aworking knowledge of the limitations of the orientation senses and to maintain proficiency a
ingtrument flying.

2. CHECK ON LEARNING.
a Solicit student questions and explanations.

b. Questions and answers.

NOTE: No specific questions are required. The flight surgeon/facilitator can quiz any demondrated
weak aress.

c¢. Correct students misunderstandings.

3. TRANSITION TO NEXT LESSON. N/A.
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SECTION V. - STUDENT EVALUATION

1. TESTING REQUIREMENTS: None.

2. FEEDBACK REQUIREMENTS: None.
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