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& SUMMARY

A number of simulation features have been incorporated into military
flight simulators in the belief that they add to the realism and, therefore,
increase the training value (e.g., G-suit and G-seat simulation, visual dim-
ming to simulate Gs). Motion simulation has been in this category; however,
transfer of training studies have generally yielded inconclusive answers or
lack of positive training value of motion for both multi-engine and
fighter/attack simulators. Few studies have addressed the contribution of
motion simulation to the training of helicopter pi]ots)

N —

This is the second in a series of four studies designed to assess the
training effectiveness of the Device 2F64C, SH-3 helicopter flight
simulator. The overall program is concerned with evaluating the training
effectiveness of the device in various configurations. The present study
was concerned with: 4

. g;ssessing the contribution of motion simulation to the training of

helicopter fleet replacement pi]ot%,
-~

Sassessing the engineering fidelity of the motion platform
concurrent with the study to insure that it was performing to
design specifications 4 Con e

. gﬁaentifying variables that are predictive of training success in
fleet replacement training environment.

METHOD ’Y

A two-group transfer of training design was used to compare tke flight
performance of pilots trained with motion simulation to that of pilots
trained on the device without motion. Pilots, who were randomly assigned to
motion and no motion groups, were recent graduates of Navy Undergraduate
Pilot Training (UPT). Two measures of trainee performance were used. The
first was the number of first-pilot hours required to achieve proficiency as
demonstrated on a check flight in the SH-3 helicopter. The second measure
was the number of training trials required to demonstrate proficiency on
selected flight tasks in the SH-3. Those measures were taken as indicative
of success due to prior training in the simulator.

In addition to the motion/no motion conditions, variables that could be
predictive of performance in the aircraft were identified. They were
Student Ability (UPT Standard Flight Score and/or Radio Instrument Score),
Aircraft Instructor Index (grading Tleniency), Aircraft Instructor
Variability, Average Scheduling Time Between Flights, Scheduling
Variability, Simulator Training Time, Simulator Training Trials, and
Proficiency in the Simulator. Regression analyses were used to determine
the relative contribution of the variables to training success.
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RESWLTS

No significant differences were found in performance between the aroup
trained with motion from that of the group trained without motion. ¥ 2ver,
the study did identify a number nf variables predictive of training ccess
in the aircraft. These are:

. the number of training trials required to achieve proficiency in
the simulator is correlated to the number of training trials
required to attain proficiency in the aircraft (e.g., students
slow to learn in the sfmulator are slow to learn in the aircraft)

. variability in instructors (grading leniency) is highly correlated
with flight hours and task trials required for the student

. variability in flight scheduling is correlated to student success
‘ (i.e., students not receiving regularly scheduled training tend to
progress more slowly)

. UPT grades are correlated ‘with Tlater success at the fleet
readiness squadron (FRS).
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SECTION 1
INTRODUCTION

The impetus for incorporating motion simulation into flight simulators
has been the belief that motion increases the "realism" and, consequently,
the training effectiveness of the devices. The training effectiveness of
expensive motion platforms has become an issue of interest. Transfer of
training studies examining the role of motion have generaliy yielded
negative answers to the question "Is motion needed for training?" (Jacobs
and Roscoe, 1975: Woodruff, Smith, Fuller and Weyer, 1976; Gray and Fuller,
1977; Martin and Waag, 1978a; Martin and Waag, 1978b: Pohlmann and Reed,
1978; Ryan, Scott and Browning, 1978; Koonce, 1979). Despite the results of
these studies, many pilots, particularly helicopter pilots, are tirm in the
conviction that wmotion is a major factor in simulator training. On baiance,
these disparate views require further resolution of the motion issue. One
argument against the transfer studies is that they may be suspect on the
grounds of exverimental design. The problems of conducting experiments in
the field have been well documented (see, for example, Campbell and Stanley,
1466; Cook and Campbell, 1979). Other transfer studies may be suspect from
the grossness of airborne criteria data. For example, Caro, Shelnutt, and
Spears (1981) discuss major considerations in selecting airborne criterion
measures for transfer of training studies.

The present study is a contribution to the resolution of the role of
motion simulation in helicopter pilot training. Several unique features of
this assessment are of interest from the vantage point of experimental
design and airborne criterion measures. These features provide assurance of
a rigorous evaluation.

First, the sample of fleet replacement pilots undergoing transition
training during the assessment period was sufficient to allow random
ass;?nment of students to a motior or no motion simulator training
condition.

Second, the simulator and flight syilabus had been developed in a prior
assessment of Device 2F64C with motion simulation. Scenarios or detailed
scripts for each simulator training session had been written and tested.
This provided a high degree of standardization for simulator training.

Third, an engireering assessment of the motion system insured motion
cues were similar to the operational aircraft and the motion system
faithfully reproduced these cues within design tolerances (see appendix A).

Fourth, the Computer Aided Training Evaluation and Scheduling (CATES)
system mathematical decision model was employed to determine flight task
proficiency (Rankin and McDaniel, 1980). This decision model has been
demonstrated to be considerably more reliable than individual dnstrurtor
Judgments of student task proficiency (McDaniel, Pereyra, Rankin, and Scott,
1982). This model was envisaged to provide a more reliable and sensitive
airborne criterion measure than previously used.
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Fifth, data were collected on a number of variables that could induce
variability into the airborne criterion measures. These data were used to
identify major sources of variability in the airborne criterion measures and
through “partitioning" techniques determined thea contribution of simulator
motion to training in the aircraft (Pedhazur, 1982).

Finally, certain accommodations were made in the design and conduct of
the study due to the constraints associated with gathering data during the
normal pilot production operations of the squadron. Simulator availability,
instructor 1inexperience, and the rotation and biases associated with
utilizing many instructors evaluating student performance, posed many
problems. These, however, were anticipated »nd minimized by having TAEG
personnel on board to monitor and assist in .1e data collection, provide
detailed briefings and information to the instructor pilots, and standardize
scoring procedures employed. Team members also rode in the simulator to
monitor student training periods. A1l teld, this “in situ" approach
contributed to the assurance of a highly relevant evaluation within a
tolerable range of experimental control.

ORGANIZATION OF THE REPORT

In addition to this introduction three sections and five appendices are
included in this report. Section II describes the design and logic of the
study. The subjects, training devices and procedures used in conducting the
expeiriment are described. Section III presents the results of the data
analyses. Section IV provides a discussion of the results and the
correspondence or differences with results from previous studies.
Limitations of this study are noted and 1implications of the results nre
presented. In addition, section IV presents concise conclusions and
recommendations developed from this experiment. '

Appendix A contains the test and evaluation of Device 2F64C motion
system. Appendix B contains a copy of one simulator scenario with
accompanying grade sheet utilized in the training of both the control and
experimental groups. Appendix C contains representative tasks and task
characteristics selected for analysis. Appendices D and E present
intercorrelation matrices and tests of significance for "A" and “B" stage
tasks trials to proficiency.
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SECTION II "&
METHOD -

A transfer of training design was wused to assess the training
effectiveness of the motion simulation for Device 2F64C. Performance in the

s . SH-3 aircraft for a group of students that received training in the device

vy with motion simulation was compared with a group trained 1in the device

ﬁaﬂ without motion simulation.

g?# Two performance measures were used as criteria in this evaluation. The

ik first measure was the number of first-pilot flight hours in the SH-3

A ajrcraft required by each student to reach the level of proficiency needed

» to successfully pass designated flight checks. The second measure was the -
b number of training trials each student required to demonstrate proficiency "
xﬁz for specific flight tasks. The CATES system mathematical decision model was

hti employed to determine flight task proficiency (Rankin and McDaniel, 1980).

ey This probabilistic model is based on the concept of examining graded trials ,
e [ in the sequence the trials are performed. When the task performance on a ,
. series of trials compares to that expected of a proficient pilot, the .
Wy student is declared proficient for that specific task. The advantage of the

;ﬁq ' CATES decision model appears to be the quantification of acceptable

N (proficient) performance, unacceptable (not proficient) performance, and the )
o risks (alpha and beta) involved in making an inappropriate decision.

SUBJECTS

Twenty-six student pilots undergoing replacement pilot training at
Helicopter Anti-Submarine Squadron 1 (HS-1) served as subjects in this
experiment. These students received training as a member of one of four
consecutive classes undergoing training from July 1982 to April 1983. A1l -
were recent graduates of Undergraduate Pilot Training (UPT) at Pensacola, L
Florida, and were designated Naval Aviators with dinstrument certification. ~
The subjects represented a homogenous group 1in terms of previous flight
experience and had no previous experience in the SH-3 aircraft. Subjects in
each class were randomly assigned to receive training with or without motion
simulation. Fourteen subjects received training with the simulator motion
system disabled (No-Motion Group); twelve subjects received training with
the simulator motion system enabled (Motion Group).

INSTRUCTORS
. Training was administered by 33 HS-1 flight dinstructors as part of '
their regular duties. A1l instructors had completed at least 1 year in an .

operational assignment and had attended the Instructor Under Training
Program at HS-1. Assignment of flight instructors for each student and for
each flight was made on the basis of student, equipment and instructor
availability.
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BN
g AIRCRAFT AND TRAINING DEVICES
“; General descriptions are provided for the aircraft, flight simulator
vﬂﬁ# and cockpit procedures trainer (CPT).
f?ﬂ AIRCRAFT. The Sikorsky SH-3 “Sea King" helicopter (figure 1) was used for
3 training replacement pilots. The SH-3 is designad for a primary mission of
R antisubmarine warfare and a secondary mission of search and rescue. The
1l replacement pilot receives flight instruction while occupying the first.
* i pilot position (right seat). The instructor occupies the copilot position
‘o (left seat) and performs copilot and safety pilot duties in addition to
o providing flight instruction.
3,1'3
T+ FLIGHT SIMULATCR. Simulator training for the replacement pilots was
- conducted in Device 2F64C (figure 2). The flight section provides training
B for most tasks. associated with transition to the SH-3 and the maintenance of
N piloting skiils. The cockpit area is a high fidelity replication of the SH-
ey 3 (figure 3). Training is normally administered to two students in the
o cockpit area. The replacement pilot receiving first-pilot training occupies
> the right position. The second replacement pilot is positioned in the left
o seat and serves as copilot. The dinstructor is positioned at the on-
(o cab instructor station of the flight section. The instructor station is
;§3 equipped with controls for establishing environmental conditions, problem
-gﬂ parameters, malfunction insertion, problem or parameter freeze and
'(}" record/playback. The flight simulator did not have a visual simulation
. system installed during the experiment.
NG Motion System. Device 2F64C is equipped with a six degrees of freedom
A synergistic motion platform for providing motion cues. Two conditions must
e be met for the motion system to function. First, the entrance ramp

providing access to the flight section must be fully raised. Second, the

motion system must be turned on at the instructor &$tation. The motion

system was disabled by only partially raising the entrance ramp.  This ]
approach was used to preclude interruptions by walk-on personnel while

preventing ihe instructor from inadvertently starting the motion system from

the instructor station.

Engineering Assessment of Motion Platform. Engineering tests were conducted
to deteramine if the motion system performed "as advertised." Accelerations
and respunse times were measured.

Inputs of known frequency, amplitude and duration were inserted into
Device 2F64C and motion system response was recorded. A detailed
description of the testing and results of the assessment are included in
appendix A.

COCKPIT PROCEDURES TRAINER. Cockpit procedures training for both groups was
conducted in Device 2C44. This trailerized device includes a facsimile of
the SH-3 cockpit, an dnstructor console, and a digital computer. It
provides training in powerplant management, systems tests, and normal and
emergency procedures. Flight is simulated by setting in fixed altitude and
airspeed parameters.
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COURSE OF INSTRUCTION

The operational syllabus, developed from an earlier assessment of
Device 2F64C, was used for both groups of students (Browning, McDaniel,
Scott and Smode, 1982). The sequence of training and the associated hours
are shown in table 1.

TABLE 1. OPERATIONAL SYLLABI SEQUENCE AND NUMBER OF TRAINING FLIGHTS

Traggésgnggdium Flights | Time (Hours)
A Stage
Cockpit Procedures Trainer 7/0% 14.0
Flight Simulator 6/p* 12.0
Aircraft .. 5/p* 12.5
. B Stage
Flight Simulator 6 /p* 12.0
Aircraft 5/P* 12.5

*P = Proficiency. Training in each medium continued until proficiency was
demonstrated. .

The operational syilabus is divided into the squadron's two major stages of
training: A" stage and "B" stage. "A" stage is primarily concerned with
transition training, afrcraft operation and emergency procedures for the SH-
3 under visual flight rules. "B" stage focuses on mission oriented training
necessary to conduct antisubmarine warfare and search and rescue function in
the SH-3 aircraft. This training is generally conducted under instrument
flight rules.

INSTRUCTION. Instruction for each flight in the CPT, flight simulator, and
aircraft was sequenced by the appropriate Syllabus Grade Card. Additional
control of fljght simulator training was accomplished by using detailed
scripts. A1l students received equivalent flight simulator training as
specified by these scripts. A complete description and discussion of the
development process for the scripts or scenarios are provided by Browning,
McDaniel, Scott and Smode, 1982. A sample syllabus grade card and scenario
are contained in appendix B.

STUDENT GRADES. Grades for each flight task were recorded on the syllabus
grade card. Two grading systems were used to record student performance.
HS-1 has traditionally employed the Naval Air Training and Operating
Procedures Standardization (NATOPS) scoring system for grading tasks trained

18
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in the CPT, flight simulator, and the aircraft. This system provides
criteria for evaluating performance at three levels. The second system was
a proficiency based grading method developed to increase the precision of
grading during the assessment of Device 2F64C. The system uses a 1
dichotomous scale to score each practice trial for each task. A practice i
trial performed to NATOPS standard was scored as "P"; a practice trial not |
meeting NATOPS criteria was scored a "1."  Trials were graded in the

sequence performed. Complete protocols of task trial performance were :
derived by sequentially combining trial data for specific tasks across all
appropriate syllabus grade cards.

PROCEDURE |

Dpuring orientation for each class, students were briefed concerning the
purpose of the experiment and the procedures to be followed. Written
instructions were provided to each of the students and flight instructors.

Students proceeded through the CPT portion of the operational syllabus. ]
Upon completion of the CPT syllabus, students were randomly assigned to
simulator training with motion or with no motion. A1l simulator sorties
were conducted with two students scheduled per 4-hour session. Each student
alternately received first-pilot training and copilot training of
approximately 1 hour and 45 minutes per position. After a break, the
students switched positions and completed the simulator session. Students
alternated the order of first-pilot training $n successive flight simulator
sessions to preclude order effects. To prevent confounding of the motion
variable, students within each group were paired during flight simulator
training. Thus, students assigned to the Motion Group received all flight
simulator training with the motion system functional; students in the No-
Motion Group received all training with the simulator metion system
disabled.  TAEG personnel observed both “A" stage and "B" stage flight
simulator sessions to insure that the motion system was in the appropriate
state ard that instructors followed the scenarios for all students.

* et 2 e

After flight simulator training, the student proceeded to the aircraft.
Students continued aircraft training until they had successfully completed
the aircraft check flight. Once aircraft training had begun, students were
not permitted to return to the flight simulator until the successful
completion of the appropriate stage check flight.

Instructors recorded student performance data for the training flight
on the syllabus grade card. From copies of the syllabus grade cards, data
were entered into the protetype CATES system at the TAEG, Orlando, Florida.

Copies of each student's Pilot Training Summary (ATJ), CNATRA Form
1542/95, and Naval Aviator Treining Stage Grades--Helo, CNATRA Form 1542/5C,
were collected. These records indicated the student's performance in
Undergraduate Pilot Trainina,
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X DATA ANALYSIS
{
oM In addition to the motion/nc-motion condition, several variadbles that
) .;* could have an impact on student performance measures in the aircraft were
- quantified and used in the data analysis. The nomenclature and method used
g to quantify the variables for each student were:
! . Student Ability (UPT Standard Flight Score). The standard flight <
R score recorded in primary, intermediate and advanced phases of UPT
3 . training were summed.
A \
R . Student Ability (UPT Radio Instrument (RI) Flight Score). The raw
.= flight score recorded for the Radio Instrument stage in UPT was
- used to 1indicate the student's ability to perform instrument
: .»‘ : fl' ight 3 !
I
; . Aircraft Instructor Index (measure of instructor leniency in
g grading;. Each instructor's grading norm was determined by the
: proportion of trials graded "P" (performed to standard) to the
" ‘ : total number of trials graded. The Aircraft Instructor Index was
W the mean proportion for all flight instructors providing training
N to the student until proficiency was achieved.

;- N . Aircraft Instructor Variability. The standard deviation of the
. Aircraft Instructor Index was used as a measure of ‘instructor

- variability, | :

;& . Average Scheduling Time. The mean number of days between each |
: aircraft training flight and specific flight tasks was e

determined. 3

. Scheduling Variability. Irregularity in scheduling was obtained
by using the standard deviation of the Average Scheduling Time.

FR2RER | M

. Simulator Training Hours. The total amount of first- pilot
trairing hours each student received in the flight simulator for
each stage was determined.’

Simulator Training Trials. The total number of simulator practice
trials for a specific task was determined.

Simulator Proficiency. The proportion of trials graded "P" to the
total number of training trials performed in the flight simulator
N was calculated. Simulator Proficiency was determined for each
R flight task.

.. gt . &

. First-pilot flight hours required to achieve "A" and "B" stage
iy proficiency were determined for each student. The number of trials reguired

© 3 to demonstrate flight task proficiency was determined by the CATES system
mathematical decision model. One hundred and seventy-four flight tasks were
. trained throughcut the course of instruction. Many of these tasks were
. highly specific procedural tasks trained only in the CPT and flight

»
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simulator; others related only to ground operations. The data analysis of
trials to proficiency for specific flight tasks was reduced to an |
examination of a representative sample of "AY and “B" stage flight tasks.

FLIGHT TASK SAMPLE. The representative sample of flight tasks wzs sciected
from tasks performed on the “A" and "B" stage check f{iights. The tasks
. selected were airborne maneuvers that would use the full range of motion
cues. Tasks were selected thal comprised a range of difficulty from “easy
tc perform" to "difficult to perferm.® The tasks ranged from normal
operational tasks to operating the aircraft with degraded systems and
covered both transition and mission-oriented tasks. Nine tasks were
selected for analysis; five were from “A* stage and four were from "B"
stage. The tasks and task characteristics are described in appendix C.

!
1
MULTIPLF. REGRESSION ANALYSIS. Fiight hours and trials required to achieve i
proficiency were analyzed using linear multiple regression techniques. ;
Initially, all variables were entered into the regression analysis. The !
variable least predicting flight hours or triais to proficiency was deleted. 3
Consistent with backward elimination techniques, the process of deleting one
variable at a time was continued until each of the remaining variables was
contributing to the predicted overall variance beyond the .05 confidence
level. However, if the motion/no motion condition had been eliminated prior
to selection of this “best set" of predictors, this condition was forced
‘into the model as a final step. 1
|

COMMONALITY ANALYSIS. The completed regression analysis resulted in
identification of major sources of variance for flight hours and trials to
proficiency for the selected tasks. Commonality analysis was used as a
method of variance partitioning designed to identify proportions of variance
that may be attributed unigquely to each of the variance sources (Pedhazur,
1982). The unique contribution of a varfable is defined as the variance
attributed to that variable when it 1is entered last in the regression
equation. The common contribution of the independent variable is determined
by subtracting each of the unique contributions from the overall explained
variance. The unique contribution for each independent variable provides a
relative comparison among the variables concerning the potency for
predicting variance 1in the dependent or criterion variable. Unique
contributions were determined for each source of variance identified in the
regression analysis.
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SECTION III
RESULTS

This section presents the analyses of student performance. Due to the
diversity of tasks and natural breaks in the flight c<yllabus, the results
are reported in major subsections consistent with "A" stage and "B" stage
training.

“aA*" STAGE FLIGHT HOURS
Table 2 presents the mean, standard deviation and vange of flight hours
required by each group to complete "A" stage aircrafl training.

TABLE 2. AVERAGE “"A" STAGE FLIGHT HOURS FOR THE
MOTION AND NO-MOTION GRUUPS

Average Flight Standard
Group Hours Deviation Range
Motion (N=12) 14.1 2.3 11,3-18.3
No Motion (N=14) 13.2 2.5 9.6-20.0

As evidenced by the descriptive data, small directional differences existed
between the two treatment groups. However, as indicated by the ranges and
standard deviations, individual differences within the groups appeared
rel?tive1y large. Reliable differences were determined in subsequent data
analyses.

Table 3 presents the intercorrelation matrix of the initial set of
variables used in the regression analysis. The correlation between flight
hours and the motion condition failed to reach the .05 1level of
significance. A significant correlation (r=-.493) was obtained for flight
hours with Student Ability (UPT score). Low correlations between the
variables selected for the regression analysis indicated thz variables were
independent and, therefore, desirable in the regression analysis. One
exception was the intercorrelation between Scheduling Time and Scheduling
Variability which indicates both measure: ave highly ralated and may measure
similar dimensions.

Major sources of flight hour variability were identified by the final
regression model. This model accounted for 47 percent of the total variance
in flight hours (RZ = ,422). This was significant beyand the .05 level
(F3,22 = 5.35; MS error = 3.718).

The unstandardized regression coetf vient wran vicmce test and unique
contribution of each variabls are shown «» tashln 4
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TABLE 4. REGRESSION COEFFICIENTS, UNIQUE CONTRIBUTIONS, AND SIGNIFICANCE
TEST FOR VARIABLES PREDICTING "A" STAGE FLIGHT HOURS

Regression Unique
Variable Coefficient Contribution {-Value
{Percent)
Student Ability. ‘
(UFT Standard Flight Score) -.106 26% -3.098*
Aircraft Instructor Index -25.907 13% -2.214%
Motion/No Motion -.977 4% -1.285
Constant (Intercept) 49,173 - -

*L .05

The variable of interest, motion/no motion, failed to reach significance at
the .05 level. Commonality analysis revealed the unique contribution of the
motion condition was only four percent of the total variance in flight
hours. Both student ability and instructor differences show a reliable
association with the number of flight hours required to compiete "A" stage
training. Student ability contributed 25 percent to the total variance in
flight hours. As indicated by the negative correlation and regressicn
ccefficient, students with higher UPT flight scores required less flight
time to complete training. The analysis further revealed students receiving
“A" stage flignt inztruction with less conservative instructors progressed
through flight training with considerabl: fewer flight hours than students

assignad more conservative instructors.

“A® STAGE FLIGHT TASKS

Table 5 presents the means and standard deviations of aircraft trials
needed to achieve proficiency for the Motion and No-Motion groups.
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¥ TABLE 5. GROUP MEANS AND STANDARD DEVIATIONS OF AIRCRAFT TRIALS
'f TO PROFICIENCY FOR "A" STAGE TASKS

::

N Motion No Motion

‘ Task (N=12) (N=14)

" Mean Standard Mean Standard

. Trials  Deviation Trigls  Deviation
XE} Normal Approach 10.3 11.5 10.1 7.3
e Normal Takeoff 4.6 1.9 5.0 1.6
{‘ﬁ Normal Landing 7.0 3.8 4.4 2.0
g Running Takeoff . 4.5 2.1 3.3 1.5
. ASE OFf Takeoff 7.3 3.9 8.1 3.8
k:
'JE The descriptive data reveal only small differences between groups with the
Y W

exception of the Normal Landing Task. Regression analysis and significance
testing were performed to determine reliable differences attributable to the
L motion condition for each task. Intercerrelation matrices, regression
N analysis summary tables, unstandardized regression coefricients and
significance tests are shown in appendix D.

e

The Pearson Product corretations (zero-order correlations) -for each of
the variables in the analysis with the criterion variable, Trials to
Proficiency, are shown in table 6. A significant correlation between motion
and trials to proficiency was found for the Normal Landing task. The

.
P AN

s remaining tasks examined evidenced low correlations between Motion and
& Trials to Proficiency. Generally, high correlations are found across all
. » tasks between trials to proficiency and Aircraft Instructor Index,
. Instructor Variabiiity, Average Scheduling Time and Scheduling Variability.
R Student Ability was highly associated with trials to proficiency on three of
K . the five fiight tasks. Llow, unreliable correlations between trials to
™ proficiency and Simulator Training Trials and Simulator Proficiency were
i evidenced.
8
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TABLE 6. CORRELATIONS OF VARIABLES WITH TRIALS TO PROFICIENCY
FOR "A" STAGE FLIGHT TASKS

Variable ' Task

Normal Normal Normal Running ASE Off
Approach Takeoff Landing Takeoff Takeoff

Motion -.010 Jd21 -.412 -.200 .100

Student Ability -.588 -.314 .065 -.060 -.617
(UPT Score)

Aircraft Instructor -.396 -.303 -.432 -.454 -.213
Index -

Aircraft Instructor  .344  .729 .486 612 482
Variability .

Average Scheduling .523 .505 .688 .258 -.092
Time

Scheduling Variability .664 373 .406 577 .155

Simulator Training .100 115 -.230 -.014 -.176
Trials

Simulator Proficiency .226 .382 -.159 -,082 -.084
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Regression and commonality analyses were performed to determine the
predictive power of the variables on trials to proficiency. The unique
contributions provide a relative comparison of the predictive power for the
variables; i.e., variables with larger unique contributions are the more
powerful predictors. Table 7 presents the unique contribution of variables
determined by commonality analysis.

TABLE 7. UNIQUE CONTRIBUTION OF VARIABLES FOR PREDICTING
TRIALS TO PROFICIENCY (PERCENT)

Variable Task

; Normal Normal Normal Running  ASE Off
| Approach Takeoff Landing Takeoff Takeoff

;‘ Motion 0.2 2.2 1.7 0.6 0.5
. Student Ability

g (UPT Flight Score) 9.0% 6.6 -- -~ 28,5%
;g Aircraft Instructor Index - 12,7% -- 10.5% -~
. Aircraft Instructor

3 Variabiiity - 42 .9% -- 28.2% 10.5* \
fw Average Scheduling Time -- -- 30.1* -- --

2 Scheduling Variability 19.0* -- 7.1 -- -- ’
}j Sinulator Training Trials -- wa - - -- .
.f Simuldator Froficiency Ratio -- -- -- -- -- i
& Joint Contribution of

‘ Variables 26,0 4.7 18.6 20,6  13.4

IL . **Total Explained Variance 54.2 69.1 57.5 59.9 48.9
;; *p < .05

: #KR2 = Uj + Uj +oeet Up + J

- Where: Uiy = Proportion of variance in criterion that is unique to

f% predictor Uj

* J = Proportion of variance ' criterion due to joint combination

A of all predictors.
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Significance notations were derived from significance tests of the

‘vegression coefficients. No entry in table 7 indicates variables deleted

from the regression analysis because they failed to provide a significant
increment to the total explained variance. The motion condition did not
show a significant effect on trials to proficiency for any of the tasks.
The unique contributions for motion across all tasks were extremely small
indicating a weak affect. Other variables uniquely contributed to
variations in aircraft trials to proficiency with considerably more potency.
Although there appeared to be a difference between groups for the Normal
Landing task, subsequent analysis reveals this difference may be
attributable to differential scheduling of the two groups rather than the
motion condition.

“B* STAGE FLIGHT HOURS
Table 8 presents the mean, ctandard deviation and range of flight hours
required by each group to complete "B" stage aircraft training.

TABLE 8. AVERAGE "B" STAGE FLIGHT HOURS FOR THE
MOTION AND NO-MOTION GROUPS

Average Flight Standard
Group Hours Deviation Range
Motion (N=11)* 14.1 1.3 11.5-16.5
No Motion (N=14) 14.9 2.2 12.2-20.5

*One student was dropped from "B" stage data analysis due to
administrative delay.

Similar to the findings in "A" stage, the difference in flight hours between
the two groups was smali and may be unreliable. Individual differences
within the groups appear relatively large.

Table 9 presents the intercorrelation matrix of the initial set of
variables used in the regression analysis.
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The correlation between flight hours and the motion condition failed to
reach the .05 level of significance. However, high correlations were
indicated for flight hours and both measures of student ability (UPT flight
scores and RI scores). A significant correlation also existed between
flight hours and Aircraft Instructor Index.

Major sources of variability were identified by the final regression
model. Ihis model accounted for 34 percent of the total variance in flight
hours (RZ = .339) and was significant beyond the .05 level (Fz 2 = 5.64, MS
error = 2,639). Table 10 presents the unstandardized reygression
coefficient, unique contribution, and significance test for each variable in

. the final regression model.

TABLE 10. REGRESSION COEFFICIENTS, UNIQUE CONTRIBUTIONS AND
SIGNIFICANCE TEST FOR VARIABLES PREDICTING
"B* STAGE FLIGHT HOURS

]

Regression Unique t-Value

Variable Coefficient Contribution
(Percent)

Student Ability
(Radio Instrument Score) -42.149 28.3 -2,783*
Mot ion 1.005 6.9 1.521
Constant (Intercept) 141,153

*p < .05

The motion condition failed to reach the .05 Tlevel of significance.
Commonality analysis revealed the unique contribution of the motion
condition was less than seven percent of the total variance in flight hours.
Student abjlity, as evidenced by the UPT RI score, was the most reliable
predictor of variance in flight hours. Students with above average UPT RI
flight scores required fewer flight hours to demnnstrate proficiency.

"B" STAGE FLIGHT TASKS

The means and standard deviations of aircraft trials needed to achieve
proficiency for a selected sample of B stage tasks are shown in table 11.
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TABLE 11, GROUP MEANS AND STANDARD DEVIATIONS OF AIRCRAFT TRIALS
TO PROFICIENCY FOR "B" STAGE TASKS

{

|

Task Motion No Motion 1
(N=11) (N=14) |

|

i

Mean Standard Mean Standard i

Trizls Deviation Trials Deviation l

|

Freestream Recovery 4.9 2.8 8.6 6.6 ;
Alternate Approach 5.5 2,5 4.7 2.4 l
i

Coupled Hover %
Departure Procedures 3.5 1.4 6.0 3.6 |
SAR Search 3.8 1.1 3.7 1.3 {
|

!

The Motion group appeared to demonstrate an advantage for bhoth the
Freestream Recovery and Coupled Hover Departure Procedures flight tasks.
Conversely, the No-Motion group required slightly fewer trials to achieve
proficiency for the Alternate Approach and SAR Search flight tasks.
Regression analysis and significance testing were employed to determine if
these group differences were reliable, Intercorrelation matrices,
regression analysis summary tables, unstandardized regression coefficients
and significance tests are contained in appendix E.

Table 12 presents the zero-order correlation for each of the variables
in the analysis with trials to proficiency across four "B" stage tasks.
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TABLE 12. CORRELATIONS OF VARIABLES WITH TRIALS TO
PROFICIENCY FOR "B" STAGE FLIGHT TASKS

Variable Task
Freestream Alternate Coupled SAR
Recovery Approach Hover Search
Pilot Departure
Procedures Procedures

Motion +342 -, 154 414 -.045

Student Ability -, 378 -,470 -,262 -.351
(UPT Score)

Student Ability -.536 -,482 -,412 -.282
(RI Score)

Aircraft Instructor -.606 -,126 -.348 -.338
Index

Ajreraft Instructor .370 .328 .433 115

- Variability

Average Scheduling .180 - .357 .299 .182
Time

Scheduling .345 .293 .238 .173
Variability

Simulator -.452 287 .249 -.134
Training Triais

Simulator -.032 -,031 -,029 -.125
Proficiency

A significant correlation between motion and trials to proficiency was found
for Coupled Hover Departure Procedures. Higher correlations were evidenced
for Student Ability (RI score) than Student Ability (UPT score). This would
indicate the RI score in UPT provides a better indicator for "B" stage
performance. The relationship of variables to trials to proficiency in "B"
stage tasks was similar to those found in "A" stage tasks. However,
comparison of “B" stage tasks (table 12) with "A" stage tasks (table B6)
reveals generally lower correlations.
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The power for predicting trials to proficiency for the variables was
determined by regression and commonality analysis. Table 13 presents the

. unfque contribution of the major variables identified in the regression

analysis and results of significance tests for the variables. Commonality

analysis was not performed for the SAR search task. Regression analysis -

fatled to yield a "best set" of predictor variables for this task. This
failure was 1likely attributable to the small variance in trials to
proficiency for this particular task. A reliable difference between the
motion and no-motion groups was found for one task, Coupled Hover Departure
Procedures. Similar to “A" stage results, other variables uniquely
contributed to variations in aircraft trials to proficiency with greater
potency.
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TABLE 13. UNIQUE CONTRIBUTION OF VARIABLES FOR PREDICTING
TRIALS TO PROFICIENCY (PERCENT)

T
Variable Task
Freestream Alternate Coupled Hover SAR T
Recovery Approach Departure Search
Procedures
Motion 8.4 2.4 13.9% ek
Student Ability
(UPT Flight Score) -- -- -- ok
Student Ability
(UPT RI F1light Grade) -~ 23.2% - *k
Aircraft Instructor Index 33.4% ~- -— *k
Aircraft Instructor
Variability -- - 11.0 LA
/ Average Scheduling Time -- -- 7.4 *k
Szheduling Variability -- 6.6 - *k
Simulator Training Trials -- -- 13.3* ek
Simulator Proficiency Ratio -~ - - Yok
. Simulator Contribution of
‘ Variables 3.4 9.2 3.0 *k
¢ #*Total Explained Variance 45.2 43.4 48.6 40
[\ 4

-\ *n £ .05
Y] *kComonality Analysis not performed.
LN
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SECTION IV
DISCUSSION AND RECOMMENDATIONS

' A reliable difference 1in student performance in the aircraft
attributable to previous motion or no-motion based training in Device 2F64C
was found for only one task. Differences in "A" stage and "B" stage flight

. hours and trials to proficlency for eight flight tasks failed to reach
significance. These results are consistent with the findings of similar
studies that have failed to detect significant transfer of training effects
of platform motion. The directional contribution of motion versus no motion
was also mixed; i.e., "A" stage flight hours favored the no-motion
condition, "“B" stage hours favored the motion-trained group. Since these
differences were not significant, no clear trends were evident across the
representative sample of tasks.

The results of this study, utilizing sophisticated analyses, did not
demonstrate a contribution due to motion. However, two important features
must be regarded as contributors to the results: (1) the use of performance
ratings as criteria and (2) the uncontrolled variance typical of field
settings. Concerning airborne criterion measures, both flight hours and
trials to proficiency for specific tasks were marginally sensitive to
variance sources within the training environment. Trials to proficiency
.appeared to be the better measure from the aspect of "explaining" or
“predicting”" greater amounts of variance. Variations in both measures were
in the proper direction. Students displaying better performance in previous
training (UPT) tended to exhibit better performance in the FRS. Delays and
irregularities in scheduling also resulted in more training time and task
practice to achieve proficiency. The greater the variability in instructor
grading, the more flight hours and practice trials the student required to
demonstrate proficiency. Conservative instructors, typified by a 1low
Aircraft Instructor Index, required more observations (flight hours and
training trials) to conclude that the student was proficient. From these
indications it appears the airborne criteria were influenced by instructor
leniency rating biases.

Instituting greater precision in controlling the major sources of
variance identified in this study poses a problem for transfer effectiveness
evaluations. Vagaries 1in scheduling, instructor differences and instructor
assignment and student abilities are "facts of 1ife" in operational units.

v The required control of these variables may not be practical or possible,

The absence of transfer of training does not necessarily indicate a
‘ lack of value for a motion system. Rather, the resuits can be viewed from
the vantage point that other sources of variance within the training
environment contribute to, or detract from, the overall training
effectiveness more than does the motion feature. This awareness suggests
that the achievement of training effectiveness and efficiency is influenced
more by good trairing management than by the addition of the motion platform

to the simulator.
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RECOMMENDATIONS

Conclusions and recommendations follow.

CONCLUSION RECOMMENDATION
Platform motion training in the If motion system becomes inopera-
simulator did not transfer to tive, continue to train using the
the aircraft. syllabus and scenarios developed

for Device 2F64C.

An engineering assessment The formal assessment of a device
demonstrated that the motion should include an engineering eval-
platform was within design uation of major device components
specifications. (i.e., motion system, visual

| system),
The number of training trials Training management should use the
or hours required to master ; information concerning the predic-
tasks in the aircraft can be tors to structure and manage the
accurately predicted using training program to achieve greater
regression analysis. The best effectiveness and efficiency.

predictors are simulator
training trials, Aircraft
Instructor Index, Scheduling

Variability and Student
] Abi1ity.
) Low reliability in instructor Institute more well-defined perfor-
’ ratings of student performance mance standards for flight tasks
was evidenced. in the present flight instructor
k , training program at the FRS.
) Student performance, as Control special qualifications
4 determined by instructor training and other student require-
: ratings, is affected by pertur- ments to preclude interferences
.bations in the training schedule. with flight training.
Students exhibiting lower than Insure training is regularly
' average performance in UPT are scheduled for student with below
? more apt to encounter diffi- average UPT and RI flight scores.
; culties due to scheduling delays, These students should receive
scheduling variability and priority in the allocation of
instructor variability. available training resources.
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POST NOTE

This study suggests strongly the need for improved management of FRS
training systems and increased control of relevant variables (e.g.,
standardization of instruction, instructor training, scheduling).

The study also demonstrates a need for improved methods (e.g.,

. sensitivity analysis) tu assist in identifying significant extraneous

variables prior to conducting a transfer of training study. This would

permit the institution of vigorous controls to reduce the effects of these

varfables and reduce the probability of them masking potential treatment

effects. The observation by Browning, McDaniel, Scott and Smode (1982) is
appropriate:

The organization of Fleet Readiness Squadrons
should be examined to determine if these units are
optimally structured to meet today's high
technology training requirements, Management of
training and instructing in today's training
environment demands that training managers and
instructional personnel be appropriately trained
and provided stable assignments to ensure effective
use of their skills.

In addition to assessing tha structure of the FRS, training program
evaluation should be included as an inherent part of the FRSs' mission and
function statement. A formal ongoing training program evaluation would
provide a continual audit of the training program and would provide the
mechanism for incorporating moré effective training strategies as
appropriate. :
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APPENDIX A
TEST AND EVALUATION OF DEVICE 2F64L MOTION SYSTEM
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MEﬁORANDUM

From: Naval Training Equipment Center, Code N-732
To: Training Analysis and Evaluation Group
Via; i; g-;s T

Subj: Device 2F64C Motion System; test and evaluation of
Enci: (1) Test and Evaluation of Device 2F64C Motion System

¥. haval Training Equipment Center, Visual Technology Research Simulator
Branch personnel conducted motion system tests on Device 2F64C at NAS Jack-
sonville on 27-29 Dacember 1982. This was done in response to the Training
Analysis and Evaluation Group's request to obtain equipment performance
data prior to the Training Effectiveness Evaluation of Device 2F64C, SH~3
WST. The testing method used was similar to methods developed to test VTRS
and providad an opportunity to apply these methods outside the research
environment. The test results are reported in enclosure (1).

L SR
S. BUTRIMAS

B. BROWDER
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T

/JQ; TEST AND EVALUATION OF DEVICE 2F64C MOTION SYSTEM |
i 1. INTRODUCTION :

__When motion system performance is evaluated, the normal procedure is to perform
isolated subsystem tests. This usual testing procedure does not, however, relate

- subsystem performance to the total system behavior. Figure 1 shows the basic sub- ’
.3 systems which make up a total motion system chain. The test objective here was to
oy measure acceieration at the pilot station as induced by control stick commanded

. inputs.
B 2. TEST NETHOD =
_-}} : The test procedure used consisted of introducing control stick step commands -
o and measuring the resulting motion cues at the pilets station. This test procedure

measured total end-to-end system hardware and scftware behavior.

3 The control stick input was provided by a square wave generator, introduced at
the point where the stick analog inputs are fed into the host computer A/D.

rh : Aerodynamic accelerations were then set to prescribed magnitudes one axis at a
- time whenevercontrol stick polarity changed. This instantanequs setting of aero-
: dynami¢ ‘acceleration upon acknowledgement of comtrol stick change of state results
in removing all aerodynamic lags. When any one axis was excited, accelerations
along the remainingiaxes were set to zero. Removing the aerodynamics in this
manner in no way altered the normal computational time.

U The motion system drive software was not modified for this test.
T Accelerometers were supplied and calibrated for this test by the Naval Air Test
I Center. The accelerometers were mounted rigidly divectly behind the pilots seat.
/ The X (longitudinal) and Y (lateral) accelerometers both had a *1 G dynamic ranae
‘g . while the Z (vertical) accelerometer had a +3 G dynamic range. ~Tables 4 and &
v show the calibration data for the 1 G and 3 G acceleroneteérs.

b F Brush strip recor-er was used to record the 3 accelerometer output signals
: and the drive signal 7 rn the signal generator. In addition to the strip recording,
: all of the test runs wore critically observed to complement the recorded results.

* Each axis was igdividua11y exgited with control stick inputs ranging in magni- s
hd tude from 10 ft/sec® to 60 ft/sect. The period of the control stick input was pur- -
[ posely made long to assure sufficient time to reach steady-state, typically 6-8
o seconds. : ‘
"g 3. PERFORMANCE DISCUSSION .
o - , -
W Figure 2 shows the typical input response signals from the tests and i1lustrates .
:»ﬁ the impartant parameters and features. The typical acceleratiuii response is composed
o of a positive onset pulse followed by a negative or(deceleration -washout pulse.
Ty Also, a steady state or sustained acceleration may be observed to follow the washout
¥ pulse. This is accomplished by a constant tilt of the pidtiorm.
Y
* The following describes the significant measures of motion system performance:
. % a. throughput delay - time between step command and first motion. ]
'\q )
3 b, threshold acceleration - minimum magnitude of acceleration detectable by '

the pi]ot‘ A n"‘
42 Enclosure (1) r
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¢. peak onset magnitude

d. onset pulse width

e. washout pulse width

f. time to onset peak - time from start of pulse to peak of pulse.

Figure 3 presents onset and washout peak accelerations as a function of
command input aircraft acceleration. Observe that the Z axis onset response
depends on whether the command is "up" or "down", thus two plots are presented.
Generally, the family of onset responses are grouped together and are approx-
imately linear. The slope of this family shows that the response acceleration
is approximately 25% of the command acceleration. Similarly, the washout peak
accelerations are linear. However, the magnitude of the washout is below
threshold (0.08G's) for step commands below 2 G's and is only about 15% of
the onset response. .

Figure 4 presents the onset pulse duration at the threshold level of accel-
eration versus aircraft acceleration. Again, two curves are plotted for the Z
axis, one for "up" motion and the other for "down" motion. If a criteria for
minimum pvise duration is assumed, one can determine the resulting minimum
acceleration that can be "sensed by the pilot". The pulse duration is observed
to drop off sharply beiow about 0.5 G where it is about 100 mi1liseconds wide.
The gulsezdgration increases to 300 milliseconds for aircraft accelerations
at about S,

Throughput delay, as tabulated in Tables 1, 2, and 3, varies from a mini-
mum of 80 milliseconds to a maximum of 160 milliseconds. This variation in
throughput delay is due to the fact that the input command from the signal
generator is not synchronized with the computers interface (A/D Sampler).

o Figures 5 and 6 present typical strip chart accelerometer responses in the
X axis and Y axis respectively. Note that the curves are similar with the
exception that the Y axis shows a sustained acceleration component. This sus-
tained acceleration in the Y axis was generated by a 'roll of the platform.
Several secondary pulses of lesser ampiitude than the main cueing pulse coccurred
several seconds after the main pulse. In several runs, the magnitude of these
secondary pulses was about 50% of the main pulse (some higher). These secondary
pulses, always of the same polarity as the onset pulse, are of sufficient magni-
tude to provide additional cueing not consistent with the command input.

Other performance data is presented in Tables 1, 2, and 3.
4. CONCLUSIONS

a. Throughput Delay - T.D., which varied from 80 msec to 160 msec, appears
tc be consistent with most trainer standards.

b. Onset Pulse Character - Pulse duration and magnitude are generally

acceptable. Howaver below 0.3G command, response is below the threshold of
g.?8 G;s. leo. the pulse duration drops below 200 milliseconds for commands
elow 1.5 G's.,
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c. Washout Character - Washout is generally below threshold for commands
below 2 G's. This implies negative cueing for acceleration commands above 2 G's.

d. Secondary Cueing Pulses - These pulses are not desirable.

5. RECOMMENDATIONS

a. Throughput Delay - The possibility of reducing TD should be investigated. .=
o This data implies that the control input interface cycle time is different from
) the basic host 16 Hz computation rate.
?ﬁﬂ b. Onset Pulse Character - Onset pulse duration at low commandlevels should
i be increased.
‘ c. Secondary Cueing Pulses - These false cueing pulses should be eliminated.
)

i ‘
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LARORATORY SERVICES BRANCH» TECHNICAL SUFFORT DIRECTORATE A

CALIERATION DATA SHEET CAL DATE! 14-DEC-B82
B VEHICLE: SH-60 XDUCER MANUFACTURER: SYSTRON DNONNER

®  PARAMETER! +-1 G XDUCER M/Ni 4311A-1-F57

d MNEMONIC: XDUCER S/N! 3581 o

CAL APFAR: C/0 TABLE CAL FERSONNEL: FC g

INFUT VOLTAGE: 28.014 IC CAL TEMF! 76 DEG F i

SEQUENCE NUMEER! REQUEST NUMEBER! 9,

OATA CHANNEL: » DATA FILE: DATA10830.CAL :

®  JOK OKDER NUMBERS ML22099RW .
] RENAKKS: FLIP FLOF}+1C=+5.0158 VIC | |
S S ' 0G=42,517% VIC - [

W

{

1-1G6=447,037E~-3 VDC

y ( ovT 1P = 9(,‘757‘&. /( DMHING T
U STANDASD ) CQUTRUY TM CONV LEV LSEF
618 o une ~ype/voLT GsS %F 80 :
o -1,00 10,0185 60,0007 -0.000 -0.,0087
0 =0, 8O .0,3200 0.,0186 -0.001 -0, 0375
H | -0.60 11,0220 © 0.0345 . -0,002 “0, 0762
G ~0.40 1,529 C 00543 ~0.001 «0,0725
L T=0420 20149 0,0749 0,001 0.0674 ‘A
v 0400 2,514% 0,898 . 0,002 0.0766
' 0.20 33,0217 0,1079 ' ~0.001 ~0,0661
0,40 . | 3.518% 0,12564 04000 0,0001 Y
0,60  +  4,0142 6.1433 0,002 0.,0841
0,80 4,5179 0,1613 , 0,000 0,0129
1. 1400 85,0262 0,1794 -0.003 -0.,1529
S ) 1.00 . s %.0250 0.1794 o ~0.003 -0s1270
N 0,20 4.5164 0.1612 0.001 0.0434
D460 C 4.0124 10,1432 0,002 0,124 X
0,40 3.5140 0,1254 0,002 0.089% v
0.20 30166 0iiu7? 0,001 0.035% 1
0,00 ©2/5168 0,0898 0,001 0,0319 r
-0.20 2.0186 0,0721 =0.000 ~0,0070
-0.,40 1.5194 0.0542 -0,000 -0.,022¢
-0.,60. 1,0267 0,0364 ~0.001 -0.,0499
~0.80 0.51%0 0.,0189 -0.000 -0,6182
~1.00 0,0144 044005 0.001 0.0729
MAX . DEV.(ZFSO)=  0.153 RMS DEV, (ZFS0)= 0,071 :

LEAST SQUARES BLST FIT (LSEF)! ORIDER(1) X= VIg
GrS= (~0.1007219E4+01) + ( 0.3999523E+00)X ‘

CORRELATION COEFFICIENT! 0.9999975

-

i me e me e
o ‘NU’ h““%“-\% KA I L S I PRI
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il e LARODRATORY SERVICES BRANCH» TECHNICAL SUFFORT NIRECTORATE
CALIERATION DATA SHEET CalL DATE? 14-DEC-B2

XDUCER MANUFACTURER! SYSTRON DONNER
XHUCER M/N?! 4311A~3-58

XDUCER S/N! 3082

CAL FERSINNEL! PFC

CAL TEMF: 76 LEG F

REQUEST NUMBER:?

DATA FILE? DATALO0836.CAL

R . VEHICLE! SH-60

- PARAMETER! +-3 G»S

] MNEMONIC!

¥ CAL AFFAR: C/0G TABLE

B INFUT VOLTAGE: 28,005 DC
' SEQUENCE NUMEER!

£ [DATA CHANNELY 1

430B ORDER NUMBERS NL22009RU
REMARKSS FLIF FLOP!+16=43.3329 vIC

s i 0G=+2.4960 VIC
g : 1-16=4+1.646947 VIC
M ouT iMmp= 4,985 K aidmMms
< STANDARD OUTRUT TH CONV DEV LSEF
'Eﬁ ‘G118 vDe VDC/VoLT 58S %FS0
i . =3.,00 0,0103 0,0004 -0.003 ~0,049%
B -2,50 L 0,4298 0,0153 -0,008 -0.1324
-2,00 0,8448 0.,0302 -0,008 -0,1254
C=1.50 11,2552 0,0448 -0,002 -0,0264
=1,00 1,6670 0,059% 0,003 C.0441
~0,50 2,0821 0,0743 0.003 0,0483
0,00 2,4938 0,0890 0,007 0,121
0.50 2,9088 0,1039 G.008 0.1282
1,00 33311 0.1189 -0,001 -0,0118
1,50 3.7471 0,1338 ~0.001 —0,0246
X 2,00 4,160% 0.1486 0,000 0,0072
A 2,50 4,5782 0,163% -0,002 -0,03314
X 3,00 5.0007 0.1786 0,041 -0, 1751
X 3,00 5.,0012 0.17864 -0.,01¢ -0,1857
"N 2,50 4,5780 0.1635 ~0.002 -0,0293
" 2,00 4,1594 0.1485 0,002 ¢.0363
o 1,50 3,7445 0,1337 0,002 0,0283
s 1,00 3.3292 0.11E9 0,002 0,0269
R 0,50 2,9082 0,1038 0.008 v, 1409
b5 0,00 2.4913 0.0BY0 0,010 0.,1713
— -0.,50 2,0795 0.,0743 0,006 0.1014
e -1,00 1,6633 0.0594 0,007 0,1185
_ ~1.50 1.251¢ 0,0447 0,003 0,0459
N -2,00 0.6420 0,0301 ~0.004 -0.0694
: ~2.50 0.,4289 0.,0153 ~0. 007 -0,1153
| ~3.60 0,0098 0.0004 ~0.002 -0.03%96

1

" MAX. DEV.(%ZFSD)= 0,186 RMS DEV.(4FS0)= 0.096

LEAST SQUARES BEST FIT (LBBF), ORDER(1) X= Ve
Gr8= (~0,3009432E+01) + ¢ 0.1203834E401)>

CORRELATION COEFFICIENT; 0.,99999%53
A RLE T
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APPENDIX B
SAMPLE SYLLABUS GRADE CARD AND SCENARIO (ASF-4)
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. Hs 1 (TAEG)' FORM REV 01 (04 MAR 82) e
FRP: COMPLEYE? ves UNQUAL
INSTRUCTOR: ND(MSO) DICUSS,
NATF 4 PILOT TIME; INTRO,

. L e ]

' COPILOT TIME: NAME: NOT _0BS
TRIALS (Y

TASK DESCRIPTION
RE200 RUNNING TAKEOFF
BR100 I NSTRUMENT DEPARTURE

FJ200 | BLADE STAL.
FJ100 | POWER SETTLING
BFG0Z_ | TACAN APPROACH
REU0S | MISSED) APPROACH

CR100 | SINGLE_ENG_APPR/LAND RUNWAY
€500 | SINGLE ENGINE WAVEOFF
CR500 | SINGLE ENG TAKEOFF_ARORT
CAL00 | AUTOROTATION _

BE600_|_RUN ON LANDING
REZ00_| _INSTRIIFFHT TAKEOFE
[_RCHOU | ASR APPROACH
AGZ00 | ROTOR DISENGAGEMENT
RGUON | COMMUNICATIONS -
BAS00 | NORMAL PROCDRS CHECKLISTS
FI800 | ENGINE_MALFUNCT ION ANALYSIS '
F1777_|__ROTOR_RAKE_CAUTION L1GHT
F1795 | BLADE. DAWPNER FAILURE
FC775 | TRANSAISSION SYS WALF'S
FE798_| _TAIL RTR CONTROL CABLE LOSS
FAS73 | _FIRE EXTINGUISHER C.B
CEGO0 | EMERGENCY PROCDRS CHECRLISTS — 1R
4
é
:
5
:
57
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HS 1 (TAEG) TRAINING FOPM REV. 01 (04 Mar 82) ASF-ii
SIDE 2 *
%%%a 4'5'“‘;’
AL o) ¢
S\ND % ’
> )
TASK CODE
OOCKPIT PROCEOURE
PREPARAT 10K
HEADNORK
. DISCUsS SINGLE ENGINE OPERATIONS !
, MAL 10NS :
1
SYSTENS KNQWLEDRE !
TASK COOF TASK COMMENTS
o
%I
TRAINING OFFICER RCVIEW
INSTRUCTOR SIGNATURE SIGNAYURE
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» 2 Technical Report 153
ASF-4 SIMULATOR SCENARIO

| OBJECTIVE
| An objective of this flight is to continue developing instrument
+ skills. At the completion of this flight, the student should be able
. to (1) plan and fly a flight under simulated lnstrument conditions

requiring an instrument departure, airways navigation, and terminal

. procedures and (2) cope with malfunctions while operating under

£

ZE.

x instrument conditions. A second objective is to introduce the student
_g% to unusual flight characteristics of the SH-3 aircraft when operating
_.j ~under max gross conditions, encountering blade stall or power

;g‘ ~ settling. The third objective is te introduce complex emergencies
_.é”" such as dual engine failure, autorotations, singlg engine landings,

and takeoff abqrts.

BRIEFING INFORMATION

Characteristics of blade stall and power settling are disussed in
PQS 0102, Flight Characteristics Theory. Students should be briefed

on the conditions expected and the manner in which the other

malfunctions and emergencies to be introduced are handled. In |

addition, the following items should be briefed:
L]

. - L ox " _ - . o
—D_'!‘lq-g‘zg-‘.i‘ E xl -y e - J >

7.3
>y

\]
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d | Technical Report 153 '
i s
;ﬁ CREW BRIEF FOR THIS SIMULATOR FLIGHT .j{
A CREW BRIEF COPILOT BRIEF
1. Flight Gear ' 1. Cockplt Coordination
2. Ditching a. Checklirt Method
b. Practice Autorotation -
a. Overland ¢. Practice Single Engine
. d. Power/Scan Backup :
(1) Controlled
(2) Uncontrolled 2. Communications Responsibilities
IFR/VFR '

b. Overwater

(1) Controlled
(2) Uncontrolled a. Notification
b. Parameters

3. Vertigo/Discrientation

3. Lookout
. 4. Emergencies

a. Control of Aircraft
b. Dual Concurrence 3
¢c. Immediate Action ' y

(1) Engine Fire

(2) Engine Malfunction
(3) Hardover

Tail Rotor Loss
Dual Engine Loss
Others: Use Check-
| lists

A~~~
aun &
N
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Technical Report 153

SPECIAL BRIEFING ITEMS FOR THIS FLIGHT

1.

&

Alrcraft/Simulator Start
a. Interior and exterior preflight inspections--complete
b. Aircraft has been previously flown teday; both engines are

running and blades are spread
¢. Complete all checklists applicable for this flight

Communications

Make all applicable radio calls. The call sign of today's

alrcraft is "ALPHA ROMEO

>

Taxil, Takeoff, and Flight

a. Taxi

b. Takeoff

C. T$f;shgo be trained or manuevers to be performed on this
ght.

Flight Equipment

" Helmet

Boots
Flight suit
Gloves

Dog tags
Knee board

Flight Publications Required

En route Low Altitude Lharts 19/20

Vol. 12, Low Altitude Instrument Approach Proceduras, S.E,
IFR and VFR Supplements

Jacksonville Sectlonal Chart

FREQUENCIES THAT MAY BE REQUIRED ON THIS FLIGHT

Frequency and Channelization card.
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Technical Report 153

PROCEDURES AND SCENARIO FOR ASF-4

Simulator setup
a. Check safety'mat free of objects, ramp, and walkway ¢lear.

b. Lower safety bar and clouse door.

- . ¢. Raise ramp, check up light illuminates when ramp retracted.

d. Students briefed on Emergency Egress from trainer.

e.' Safety belts fastened.

f. MASTER power, TRAINER power, and FREEZE illuminated.

g. MAT, DOOR, WI TEMP, LOW OIL, GATE, and RAMP indicators out.
h. FREEZE--ON.

i. .MOTION~-0N. . "

Ensure rotor brake is on. SELECT IC No. 4 and enter. Englnes
runbing and biades spread. Gross welght 21,000, wind 240/6 and

| tembcrature 35 degrees .C.

a. FREEZE-<UFF.
b. Enter (.794), blade out of track

¢. Clear malfunction ana complete engagement after action on

mal function.

Before Taxi:

Call sign for today is "ALPHA ROMEO L

a. Contact Clearance Delivery

TACG SCENARIO 2F64C (SH-3)/ASF-4/PAGE 4 OF 21/REVISED 0%-08-82
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Technical Report 153

(1) 1If clearance previously filed, "Navy JAX Clearance
Dellvery, ALPHA ROMEOQ , NIP 32 to Mayport.” (If not,
include ETD, ETE and Wx Brief number.)

] (2) "ALPHA ROMEO . Navy JAX Clearance Delivery,

clearance on request."”

b. Taxil Checklist
(1) "ALPHA ROMEO _____, Navy JAX Clearanze Delivery,
advise when ready to copy clearance."
{2) "Ngvy JAX Clearance Delivery, ALPHA ROMEO .
ready to copy."

(3) "“ATC clears ALPHA ROMEC as filed. After

AUV VRIS PRIp. VI R PR

takeoff, maintain runway heading; c¢limb to 2000. One West of
Navy JAX turn right to heading 360. Expect 4000, 10 miﬁutes
after departure. Contact Departure Control on frequency
351.8, Squawk Mode 3, Code 040l. Readback."
(4) Readback.
(5) "ALPHA ROMED ' , readback correct; contact Navy
JAX ground. control when ready to taxi."

¢. Taxi Clearance

(1) "Navy JAX Ground Centrol, ALPHA ROMEO , taxi,

IFR to Mayport."

(2) “ALPHA ROMEO _ , Navy JAX Ground Control wind
240/6 knots, altimeter 29.92, cleared to taxi to and hold
short of Runway 27. Qver."

(3) "ALPHA ROMEQ !
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Technical Report 153

Before Takeoff:
a. Instructor/student brier
b. Fre-Takeoff Checklst
c; Takeof f Checklist
d. Request Takeoff Clearance.
(1) "Navy JAX Tower, ALPHA ROMEO ____ ready foi takeoff,
IFR to Mayport."
(2) "ALPHA ROMEO , wind 240/5 knots cleared for
takeoff, maintain runway heading efter takeoff, change to
~Jacksonville Departure Contrel."
Ma x Gross Running Takeoff IFR:
Contact Departure and complete Post-Takeoff Checklist.
a. ™Jacksonville Departure, Navy Copter ALPHA ROMEO __m___;
of f Navy JAX, climbing to 2000.
b. "ALPHA ROMEQ , radar contact, turn right to heading
350 and report reaching 2000."
¢. Report 2000 feet. '
d. "Roger ALPHA ROMEO , turn right to heading 060, climb
to and maintain 4000."
e. Acknowledge and report leaving 2000.
Instructor establish conditions to demostrate onset of blade
stall or use DEMO No. 1.
a. At onset of blade stall have student recover. Freeze trainer
if necessary to prevent loss of control.

b. Establish controlled fllight.
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Technical Report 153

il I P TR

c. If DEMO used: Press DEMO switch. (Note segment light will
illuminate and show a "0O" if a briefing is available or a "1* if
demonstration manzauver only 1s available.)

| 7. Power Settling.

. a. Establish flight conditions that could lead to power settling
and recovery. Press FREEZE., At Select Digi Switches, enter
DEMO 9 for power settling demonstration.

b. At conclusion of Demo, trailner should freeze and return to

position prior tu ODemo.

¢. Establish normal flight en route to PARNEL. Reduce gross
| weight to 19,000 lbs. and temperature to 15 degrees. (Notify
' student.) | | l

d. Establish normal flight en route to PARNEL.
8. Clearance to PARNEL.

a. "ALPHA ROMEO _____ , cleared direct to PARNEL. E&nter

published holding. Maintain 4000. Expect approach clearance at
. QOver." '

b. "ALPHA ROMEO N

¢. "Jacksonvile Approach, ALPHA ROMED at 4000."

d. "ALPHA ROMEO __ , Jacksonville Approach, Radar }
temporarily out of service. KReport established in holding at ]
? f PARNEL." 3
. e. Report PARNEL. ;
f. "ALPHA ROMEO __ . JAX Approach, descend to and maintain
2000." |
g. “Jdecksonville Approach, ALFHA ROMEO ____, out of 4C00 for
2000."

|
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Technical Report 153

Holding and Aproach. Allow student to enter holding and make at
least one pattein with clearance on second inbound, time
permitting. (Mayport Approach Map.) One minute legs in holding
pattern to expedite.
Apnroach fClearance 4
a. "ALPHA ROMEO s cleared for a TACAN 22 approach to
Maypart." |

b. Acknowledge

c. After established on the arc issue: "ALPHA ROMED

contact Meyport Tower 265.8." Acknowledge.

d. "ALPHA ROMED _ __ , Mayport Tower, altimeter ___

Maypurt weather 50C brckén, 2 miles visibiikty, fog;ﬁwind 210/8.
Report & mi DME." Acknowledge and report 4 DME,

e. FALPHA ROMEQ wind 210/6, cleared to land. Cheoa
landing gear down and locked." Acknowledge.

At minimums advise student that field is not in sight. He should

execute a missed approach.

a. "Mayport Tower, ALPHA ROMEO . missed approach,:

request clearance to Jacksonville Approach."

b. "ALPHA ROMEO ___ , contact Jacksonville Approach on
381.5."

5: “Ackrowl edge and cantact JAX.

d. "ALPHAHROMEO , left turn to intercept the 075 radial
of Mayport, cleared to PARMEL. Over."
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Technical Report 153
e. Acknowledge.
f. "JAX approach, ALPHA ROMEQ ; cancel my IFR at this
tinme.," '
g. Freeze Trainer. Show student track on CRT or pr;nt”copy for
debrief. fiﬂﬂf?fﬁ 
11. Single Engine Malfunction Analysis: S

a. Select a malfunction that will cause engine failure orl

require the student to shut the quine down such as Lube Punmp

Shaft Failure (.803/.804) or engiqe fire ( 815/. 816), For

delayed malfunction use number preceded by a minus ( ). instead of

a point (.). | o

b. Enter. If delayed malfunctioﬁ press MALF's INSERT switch.

c. Single Engine Checklist. j “ 1
12. Single Engine Operations: |

Landing Clearance % .

a. "Mayport Tower, ALPHA ROMED _ | ___ miies East of Mayport at

____ft. Lost No. ____ englne, qequest laiding and

emergency ecuinment standing by."i
b. "ALPHA ROMEQ . Mayport ﬁower, cleared to land Runway
22 or Pad 2; wind 200/7 knots, altimeter 29.93. Report channel

it rataie B L5 K AP

d c. Cumplete landing chacklist and single engine landing

|
i

|

entry with year." ! i
’ ]

i

(

!

. GPpProach.

Lot o sl

o]~ nat

=5
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Technical Report 153
13. Single engine waveoff:

a. At an appropriate time before touchdown, instructor direct
waveoff, continue around for another approach to touchdown. If
additional approaches are needed reset trainer toc pattern
altitude for another approach.
b. After Landing Checklist, as required, preparatory for the
next takeoff. Delete all previous malfunctions..
14, Single Engine Malfunction on Takeof{/Abort:

 a. Call up .839/.840 for axial shaft failure which will cause
flameout when activatad.
b. Complete Pre-Takeoff and Takeoff Checklists as required.‘
c.  Beglin Takeoff.
d. Enter malfunction unless delayed malfunctinn procedure Hés
Eeen entered; then press MALF INSERT.
e. Upon completion of abort. Freeze the trainer and reset to
inflight“at Mayport. (IC-8) ‘

15. Main Gear Box Malfunctions. Select MGB Chip Light {.732),

.immediate loss. of transmission oillpressure (.777),‘of
transmission oil overheat (.786).
a. Enter malfunction code.
b. After required malfunction action is completed and cliecklist
compieted, delete malfunction by punching in Malfunction

Overrlce.
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Technical Report%153.

16, Takeoffs and Landings. At least two.
17. Autorotations. Position aircraft;fo: autorotations at Mayport or
v assume autorotati.n at night on iéstruments. Recommend
demsnstration No. 2.

a. Press Freeze. At Select Digi Switches, enter 2 for

gemonstration. _
(1) Press DEMD switch. (Note: segment light will
illuminate and show a "O" if a briefing is available or a "1"
" 1f demonstration maneuver nnly is available.; |
(z) Press Fuveeze and briefing will begin. Upaun completion
of briefing,

e R i ot + n

"

(3) Press Freeze gnd demonstyation will begin.

L. At conslusion of Demo. traineq should freeze and return to

position prior to Demo. ‘

l8, Auturotation,should.ne\pfacticed,ﬂo the ground. The student is

e~z

‘bping trained to cope with an emquency,‘not for practice in

. power recoveries.

Reset to eppropriate altitude for .subsequent practice. At least

one dual engine fallure should be ‘given. Malfuncticns .839 and
.840 if given simultaneously xhouid set up condition to flameout
both engines. Altitude can be varied from 500 feet up in
accordance with student performance. Caution: recommend that ?
not more thar 5 or 6 be given without a significant break to do
other type training. After practicing autorctations resulting

from malfunctions, practice autorotations with power recovery.
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"
;;.‘.'.\
. .
L 19. Run Un Landing. Have student do one or more run on landings at
A
| }T Mayport. Upon completion of this practice interrupt for change
‘i
K of students.
:j$ 20. Llanding:
by ’
'4%_ a. After landing checklist
7.g;' b. Refueling in accordance with hot seat procedures. (Perfornm
1 ;§ : hand signals.) '
Q-ﬁ? ¢. Shutdown No. 2 engine and rotor disengagement.
jn‘{ d. Freeze for change of pilots.
! 21. Simulator Shutdown:
;Eg'v‘ " a. Freeze--PRESSED
Bl b, Motion--PRESSED, light extinguished
' f}i - ¢.. Lower RAMP--Down light illuminated
i d. Unlatch and raise safety bar.
,‘.&‘ '
g
':'I
o N
< by
B
.
:T%
, -
o
! ‘:f: [ RT .
i . , .
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Technical Report 153

ASF~4 SIMULATOR SCENARIO, STUDENT NO. 2

Simulator Setup:
a. Check safety mat free of objects, ramp and walkway clear.

b. Lower safety bar and close door.

c. Raise ramp and check UP light illuminated when ramp raised.

d. Students--briefed on EMERGENCY EGRESS FROM TRAINER

" .e.. Safety belts fastened. - i

f. MASTER POWER, TRAINER POWER, and FREEZE lights illuminated.
g. MAT, DOOR, HI TEMP,.LOW OIL, GAWE and RAMP indicator lights

~ out. ‘v 1

h. MOTION=-ON.

i. Ensure gll systems are ON and rator brake is ON

J. Initiate problem witb No. 1 enginme running, blades spread,
and system check complete. Verify ﬂnternal cargo to 700; crewmen
to.z; increase fuel to 2359 fwd, lOdé Center, Aft 2400 (gross
should be about 21,000) Tempfto 35 Qegrees C.

| All other condit;ons remain the same. Select melfunction. Blade

dampner failure (.795).

a. FREEZE--QFF

b. Enter Malfunction selected
¢. Clear malfunctiorn and complete éngagement.
Before Taxi: |

a. Taxi Checklist

b. Taxi Clearance.

TAEG SCENARIO 2F64C (SH-3)/ASF-4/PAGE 13 OF 21/REVISED 10-04-82



Technical Report 153
4, Before Takeoff:

a. Pre-takeoff Checklist
'b.. Takeoff Checklist
c. Instructor brief.pn max gross takeoff procedure, high speed
flight and blade stall.
5. Takeaff:

DY 3 & a

Takeoff Clearance'

a. :"Mayport Tower, ALPHA ROMEOQ , Teady for takeoff;

=g

- rquest‘JAX 1 departure."
_b. "ALPHA ROMEQO , Cleared to lift, right turnlafter
takeoff, JAX 1 departure approved. Wind 240/8, altimeter 29.92."
¢. Takeoff |
d. Post-takeoff Checklist. | i
6. High Speed Flight ' B

P e

LEm v e € v e

© Continue until onset of blade stall; if stall occurs and student
is unable to recover, freeze the trainer.

7. Power Settling. Demonstration mode can be used or instructor can

allow student to perform, If Demo used, refer to proceduré used

3
.E . for first student.
% a. Instructor establish conditions to induce power settling.
.,' After recovery or freeze, reduce gross weight to 19,000 and
'g temperature to 15 degrees C. (Notify student.)
g ‘ b. Establish normal flight.
;; 8. Call up malfunctions that will lead to single engine operation:
é Lube Pump Shaft (.803/.804), engine fire (.815/.816), or
5 immediate loss of oil pressure (.807/.808) and high o0il temp
, (.8117.812).
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Technical Report 153. £

9. Engine Malfunction Analysis:
a. Enter Malfunction selected
b. 8ingle engine checklist. '
10, Single Engine Operations: i
a. Llanding clearance for Mayport.
b. Landing Checklist
¢. Single engine missed approach:
d. Single engine landing ' | . o 3
e. Reset to final approach if additional landing practice
required. | |
11. .Single Engine Malfunction Takeoff/Abort. Call up .839 or .840
~ for flaméout. | i : "
a. Brief for takeoff ,
b. Complete checklists and request takeoff
¢. Begin takeoff )
d. Enter malfunction. )
l2. After aborted takeoff, freeze, clear malfunction and reset for
%H . another takeoff at Mayport. Practice a minimum of 2 Takeoffs and
§- Landings. |
2 13. Main Gear Box Malfunction. Call up Transmission Malfunction
(.776 to .789); identify malfunction given on grade card.
] a. Enter malfunction, after ompleti&n éf required action and

completion of checklist.

b. Clear malfunction.
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Technical Report 153

l4. Tail Rotor Control Loss. Call up roter control cable loss
(.798).
Complete recovery with landing.

| 15: Autorotations. Practice autorotations to ground at Mayport; at

least one should be induced by malfunctions such as dual engine
failure (.839 and .840). Wse IC 17 for reset to 800

16, Instrument Takeoff and Departure.

a. Pre~Takeoff and Takeoff Checklist

b. IFR Mayport to NAS Jacksorville for TACAN Approach to NAS

Jacksonville.

TS AT O Y ST -

(L) "Mayport Ground Control, ALPHA ROMEO . IFR to

Hd

Navy JAX, request clearance,"

(2) "MALPHA ROMEO _____, is cleared as filed, maintain
runway heading climb to 1000, right turn heading 240 degrees,
climb to 3000, Contact Jacksonville Departure on 322.4,
squawk 0402. Readback."

(3) Readback |

4 o ST

(4) "Readback correct. Contact Mayport Tower on 265.8 when
ready for takeoff.,"
17. Takeoff:

B T S5 ST X

a. "Mayport Tower, ALPHA ROMEOQ , ready for takeoff, IFR
to Navy JAX."

3 SB TF WS

b. "ALPHA ROMEOQ , cleared to 1ift; wind 220/10, change

to JAX Departure, begin squawk."

2320 8 Y O B 21 &
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Technical Report 153

18, After takeoff:
a. Contact Jacksonville Departure
(1) "Jacksonville Departuie, Navy Copter Al.PHA ROMEQ

, off Mayport, maintaining runway heading."

i : (2) "“ALPHA ROMEOQ , this is Jacksonville Departure, p
) L radar contact, turn right heading 240 degrees, maintain

i 3000."
| (3) "ALPHA ROMEQ X
b. Post- Takeoff Checklist.

19. En route discuss communications failurea. f“

20. Terminal Procedures

'ﬁv : -1 "ALPHAJRDMEO . this is Jdacksonville Departure,
E‘ - contact Jacksonville Approach on 284.6. Over."
;E o . b. ™"Jacksonviile Approach, ALPHA ROMEO . at 3000."

;g' ' 1 ' (1) "ALPHA ROMEO ; this i§ Jacksonville Approach,
' | cleared to MANDARIN via radar vectors, maintain 3000, expect

5,5

further clearance at ~+ ."
(2) "ALPHA ROMEOQ WY

o g
'8'_0/',

s ) XL

P

(3) "ALPHA ROMEOQ . JAX Approach Navy JAX weather
500 overcast, 1 mile visibility, fog, wind 180/10, altimeter
29.92. Landing Runway 9."

c. Vector ;tudent.to MANDARIN, check entry into holding pattern,

P>

tine and procedures, wind correctlons and preparation for a TACAN

Approach. Landing Cecklist., Slew to approximately 3> N.E. of
MANDARIN; inform student.
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¥ ( 1) P"ALPMA ROMEO ____ , cleared for TACAN 9 to Navy -JAX, r
: report leaving MANDARIN.™

- { 2) "Jacksonville Approach, ALPHA ROMEO . leaving
MANDARIN, "

( 3) At 6 mile arc, "ALPHA ROMEOD , contact Navy JAX
RADAR on frequncy 374.8."

( 4) "ALPHA ROMED M

( 5) V"Navy JAX RADAR, ALPHA ROMEO ___  ."

et ‘s

ig ( 6) Y“ALPHA ROMEO , Navy JAX RADAR, Radar contact,

; descend to and maintain 1600, report 5 DME on final."

E: ( 7) V"ALPHA ROMEQ ____ _."

e ( 8) "Navy JAX RADAR, ALLPHA ROMEO , at 5 mi DME ﬁ/
?‘ inbound . ‘ |

K | ( 9) "ALPHA ROMEO , Navy JAX RADAR, continue G
' approach, expesct further clearance at 3 miles,” 3;
’ﬁ (10) At 3 miles, "ALPHA ROMEC ___ , you are cleared to
g land, wind 180/10." |

K (11) “ALPHA ROMEQ ______." .
X 21. Instructor. At minimums do not call field in sight; have student :;
- - execute missed approach. ﬁ
j Missed approach: o i
fj " a. "Navy JAX RADAR, ALFHA ROMEC ______, executing missed :
i ' approach, request ASR approach to Navy JAX." .

'3 . "ALPHA ROMED , contact Jacksonville approach this ‘
-ﬁ frequency." K
:

3 ;
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c. Acknowledge

d. "Jacksonville Approach, ALFHA ROMEO , missed approach

to Navy JAX reguest ASR approach."

e. "“ALPHA ROMEQ , turn right, olimb to 1600 on the 185

radial of Navy Jackscnville TACAN." Instructor vector for base

leg to Runway 27 then

f«. "ALPHA ROMEOQ , JAX Approach, contact Navy JAX RADAR .

this frequency for ASR approach.” ‘?

g. "Navy JAX RADAR, ALPHA ROMEQ M

instructor.‘ Direct ASR Approach in the following manner. Bring

up JAX Approach Map foi vectors to final and then GCA Map for

Runway 27.. Instructor will te required to issue commands as 1

steering. commands for an ASR are not issued by computer. '

a. "ALPHA ROMEQ . Radar Contact, _____ miles ____ of

Navy JAX. This will be a surveillance approach to Runway 27.

What are your landing intentions?*

b. "Navy JAX RADAR, ALPHA ROMEO , this will be a final

landing."
(1) "ALPHA ROMEO __ ___, Navy Jacksonville weather ceiling Ii
500 overcast, 1 mile visibility, fog, wind 180/10, altimeter
29.92." |
(2) ™"ALPHA ROMEO _____, your missed approach procedure is
climb and maintain 1600, 1 mile west of Navy JAX TACAN turn
left heading 170 Jdegrees."

TAEG SCENARIO 2F64C (SH-3)/ASF-4/PAGE 19 OF 21/REVISED 09-08-82
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On downwind or base leg, call for landing checklist.

"ALPHA ROMEOQ , perform landing checklist."

d.

at

ng

After turn on final
(1) "ALPHA ROMEO this is your final controller,
wheels should be down. Over."

(2) Acknowledge wheels down and locked and student should

request recommended altitudes during the approach.

At 5-1/3 miles issue

(1) “ALPHA ROMEO , 6-1/3 miles from runway, prepare
to descend in 1 mile, minimum descent altitude 480. Report
runway in sight."

(2) "Five miles from runway, your altitude should be 1520."

Issue altitude information in accordance with the folloWing

4 miles - 1220
3 nlles =~ 920
2 miles - 620

‘As requlired, "Heading ; miles from runway." At

least once each mile, "Altitude should be -

h.

On course or slightly left/right of course, and trend

information as appropriate.
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i. At 2-1/2 miles, "2-1/2 miles from runway, wind ___ at
___ Cleared to land."
jo %l mile from runway, take over visually; if runway/runway
lights/approach lights not in sight, execute missed approach.
Over."
23, Upon completion of ASR approach and Run on landing, clear
aircraft to shutdown in present position.
JALPHA ROMEQ , cleared to shutdown in present position,
Winds 240/8."
24, AfTter landing checklist:
Engine Fire do. 1 on ground (.81l5).
a. Enter .8l5
b. Fige extinguisher circuit breaker (.973)
¢c. Enter .973
25, Simulator Shutdown. Perform the following.
a, Freeze--ON
b. Motion Switch--Pressed, light extinguished
c. Lower Ramp--DOWN light illuminated

d. Unlatch and raise safety bar. Stow in up position.
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TABLE C-l, REPRESENTATIVE SAMPLE OF TASKS AND
TASK CHARACTERISTICS

Easy ~Normal Transition
or or or
" Difficult Degraded Mission -
Aircraft . Oriented -
Operation =
Normal Approach Difficult Normal "Transition
Normai Takeoff Easy Normal Transition
Normal Landing . Easy Normal Transition
Running Takeoff: ' Easy Normal Transition
ASE Off Takeoff . Difficult Degraded Transition
Freestream Recovery -  Difficult Degraded Mission
Oriented
Alternate Approach
Pilot Procedures Difficult Normal Mission
Oriented
Coupled Hover Departure
Procedures Easy Normal Mission
Oriented
SAR Search Difficult Normal Mission
i Oriented
£, ;
. 3
i
3
o
2
_;.,1.'3
3.**;55‘
%
a 81
2
- I N b I I e b A S S e




- -

Y

- § ki

LRGN

Q- 45

.Technical Report 153

i
|
i.

'APPENDIX D

'INTERCORRELATION MATRICES, SUMMARY TABLES,
REGKESSIGN COEFFICIENTS AND TESTS OF SIGNIFICANCE
i FOR "A" STAGE TASK TRIALS TO PROFICIENCY
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o

TABLE D-2. SUMMARY TABLE OF REGRESSION ANALYSIS FOR NORMAL APPROACH

Source Sum of Squares df MS E
. . Regression 1164.496 3 388.165  8.66*
R Res idual 986.120 22 44.824 .
e Total . 2150.615 25
N
. *p < .05
A o
b
S TABLE D-3. REGRESSION COEFFICIENTS FOR VARIABLES PREDICTING TRIALS
_ TO PROFICIENCY FOR NORMAL APPROACH
‘et
o Variable Regression Coefficient - teValue
o - Student UPT Score -.282326 -2.080*
N Scheduling Variability - .929184 3.047%
e Motion/No Motion .966939 .358
| ;" : Constant (Intercept) 50. 445069 -
X *p <.05
]
-
R :
X
.
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iy

» E " TABLE D-5, SUMMARY TABLE OF REGRESSION ANALYSIS FOR NORMAL TAKEOFF
ﬁé%{__ Source " Sum of Squares af MS F
g Regressfon 52.558 4 13.140  11.752%
- Residual 23.480 21 1.118
e Total 76.038 25

%
L3

*p < ,05

i

.xd
..3$

A
v

17

TABLE D-6. REGRESSION COEFFICIENTS FOR VARIABLES PREDICTING
TRIALS TO PROFICIENCY FOR NORMAL TAKEOFF

Variable < | Regression Coefficient t-Value

Instructor Index -7.158410 «2.935%
Student UPT Flight Score -.042390 ~2.120*
Motion/No Motion -.540661 ' -1.228
Constant (Intercept) 16.843002

@ Instructor Variability 16.332168 5.402*
%
"

*p <.05
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TABLE D-8. SUMMARY TABLE OF REGRESSION ANALYSIS FOR NORMAL LANDING

N Source Sum of Squares df MS E - .

E Regression 145,290 3 48.430  9.97*

i Residual 106,864 22 4,857 .

' Total 252.154 25

»

N% *p £ .05

E

oy

f; TABLE D-9. REGRESSION COEFFICIENTS FOR VARIABLES PREDICTING TRIALS

% TO PROFICIENCY FOR NORMAL LANDING 5

Variable Regression Coefficient _t.-Vallue -
Average Scheduling Time 1.011999 3.952%
Scheduling Variability 1.515294 1,925
\ Motion/No Moticn - .882356 -.940

Constant (Intercept) 4.403120
*p < .05 ~ i
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TABLE D-11. SUMMARY TABLE QOF REGRESSION ANALYSIS FOR RUNNING TAKEQFF

Source Sum of Squares df ME E
Regression 41.012 3 13.671 7.310%
Residua? 41.141 22 -1.870
Total 82,183 5

*p .05

TABLE D-12. REGRESSION COEFFICIENTS FOR VARIABLES PREDICTING TRIALS TO
PROFICIENCY FOR RUNNING TAKEOFF

- Variable Regression Coefficient t-value

Instructor Variability -5,447850 3.517%
Instructor Index 11.182916 -2,146%
Motion/No Motion -.271933 -.493
Constant (Intercept) 6.857893
* < .05
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TABLE D-14. SUMMARY TABLE FOR REGRESSION ANALYSIS FOR ASE OFF TAKEOFF

Source Sum of Squares df MS E
i “ - .
oy Regression 173,782 3 §7.927  7.028%
o Residual 181.333 22 8.242
o Total 355.118 25
G& *p < .05
N

TABLE D-15, REGRESSION COEFFICIENTS FOR VARTARLES PREDICTING
TRIALS TO PROFICIENCY FOR ASE OFF TAKEOFF ‘

Variable Regression Coefficient L-Value
Student UPT Flight Score -.172108 -3.249%
Instructor Variability 16.048473 2.130*
Motion/No Motion .550076 .486
Constant (Intercept) 31.447474
*n <.05
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APPENDIX E

INTERCORRELATION MATRICES, SUMMARY TABLES,
REGRESSION COEFFICIENTS AND TESTS OF SIGNIFICANCE
' FOR "B" STAGE TASKS TRIALS TO PROFICIENCY
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TABLE E-2. SUMMARY OF REGRESSION ANALYSIS FOR FREESTREAM RECOVERY

|
. Source Sum of Squares df MS E i
|
{
Regession 331.099 2 165.549 9.040*
Residual 402.901 22 18.314
Total 734.000 24
*p<.05

TABLE E-3. REGRESSION COEFFICIENTS FOR VARIABLES PRERICTING
' TRIALS TO PROFICIENCY FOR FREESTREAM RECOVERY |

Variable Regression Coefficient t-Value
Instructor Index -18.805125 -3.659%
Motion/No Motion . 3.173031 1.833
Constant/Intercept 15,850254

*p < .05
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TABLE E-5.
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SUMMARY TABLE OF REGRESSION ANALYSIS FOR ALTERNATE

APPROACH PILOT PROCEDURES

Source Sum of Squares df MS F
Regression 53.459 3 17.820 5,353*.
Residual 69.901 21 3.329
Total 123,360 24
* <.05
TABLE E-6, REGRESSION COEFFICIENTS FOR VARIABLES PREDICTING TRIALS
TO PROFICIENCY FOR ALTERNATE APPROACH PILOT PROCEDURES
Variable Regression Coefficient t-Value
Student UPT RI Score -59,430482 -3.446%
Scheduling Variability .157396 2.396%
Motion/No Motion - 1,079527 -1.454
Constant (Intercept) 184.893433
*n<.05
97
,.7.7.’:7‘.714:,:-‘",:‘3:.;1:,,;’,‘. 1 :.- e yv-_ ‘ ) '..h ..:;,:\4\- . :1.:.’ --'."..‘_l- : ;.‘).:_l ‘ . . "_" ;.'l " "” l" ’ " ““.-n

R T PR
AN LRV

A




Technical Report 153

000 mm ‘1 mmmmwmw.n Nwmmmﬂ..c m_.mmmm - oe—mmm. :_.mmmw.n Nwwmmm - m«mmm_,m = ommmmw.a Nmonm :Mmuﬁ.wx
mmmmww.a ooowwmw— nmommmm.l mmwwmm - h_.nwmm - Smmmm * owwmmmw. mmmmmm * wmmmm - mommmm - wum.mmwwmﬁm
<26 m%c Ngmmww.a | coommm ‘1 vopmwmw. wnmmmm. mmmmmm 3 mpmmmm wwvmmww.n mmmm.www. mmmmm. ».w_.p_xmmwumm
lllh B i wll ol sl ol olBh sl Bl S
czwm%. h:%mw = 8L2 wm~ mmmmmm_ -t aoo%mmw.— wumMmm it momemm.l mNNMmM * SEE MMN - vmcmmmw. hwn-v.mmwwmww
RN R O SO N Y B e - S
VTN T B SO N - NN I N O S .
mvmmmm mmmmmmw' wmvmmww.a enmmwwf munmmmw. —mmmmw " mmmmmw. ooo%mmw.w mwmmwm 600 mm - Muwwwwmm%o:.w.m
ki sl ol ol B e ool edfe b ol S
Nmommm mwmmmm mmmmmm - mwmmmw. ) emommmw. vmo%wm.o mmwmmpm ° moommw °- Rmmmm * ooomwmw— »u:umwm.w—ﬂ

vion TR Sty o SR o Rl e i TTORY

(o1) (6) (8) () (9) (s) (v) (€) (2) 1)

S3YNAII0Y4 FWN1AV43C YIA0H (31dN00 ¥OJ XTHLVW NOLLVIIWHODY3INI °£-3 378Vl

98

W

L)
w M Cu

"\
Wy
»

‘\1_'_ I
N

VSRR IR WAL Y

N
.
A

LPOR W
A ALY

. ‘_. "-'.‘s- . ."v.
SAAEAETR ¥ Sl

BOPRYR A

“
"

)
»

“y -
L]
. e

4

R

s Tt e
AR

.
LR

il

haldec s

1%
2




e y r S B

Al T N L T2 N R W T A

Technical Report 153

TABLE E-8. SUMMARY TABLE OF REGRESSION ANALYSIS FOR
COUPLED HOVER DEPARTURE PROCEDURES

Source Sum of Squares df MS E
Regression 112,948 4 28.237 4,718*
Residual 119.692 20 5.985
Total 232.640 24

* < .05 '

TABLE E~9. REGRESSION COEFFICIENTS FOR VARIABLES PREDICTING TRIALS
TO PROFICIENCY FOR COUPLED HOVER DEPARTURE PROCEDURES

-

Ly W -

Variable Regression Coefficient t-Value
Motion/No Motion 2.346541 2.324%
Simulator Training Trials .303545 2.276%
Instructor Variability 8.583558 2.071
Scheduling Time .166855 1.695
Constant (Intercept) -2.600568
* < .05
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“p;(h TABLE E-11. SUMMARY TABLE OF REGRESSION ANALYSIS FOR SAR SEARCH
<
5 Source Sum of Squares df MS E |
& E
| Regression 13.008 9 1.445  1.109(NS)* .
aﬁ Residual 119,552 15 1.303 .
¥ Tota) 32,560 24 :
v r .

*NS = Not significant

TABLE E-12. REGRESSION COEFFICIENTS FOR VARIABLES PREDICTING
TRIALS TO PROFICIENCY FOR SAR SEARCH

. ZRDERAE - § MARAsoy

Variable Regression Coefficient t-Value
Student UPT RI Score -8.829433 -.635
‘ Student UPT Flight Score -.031538 -1.053
2 Instructor Index -8.395512 -1.595
fﬁ Instructor Variability -11,150387 -1.422 |
; Average Schedul{ng Time -.145033 -.932 5
B
£ Scheduling Variability .234433 1.659
' _;ﬁ Simulator Training Trials -.636985 -1.476
g Simulator Proficiency Ratio  1,297605 1.116
N Motion/No Motion - 764323 -1.308
Ry | Constant (Intercept) 44.692668
3 ' -
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