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ﬁbautiou Bars (stop bars or hold bars) are used to identify taxiway hold lines and
; warn pilots of an approaching runway. Caution Bars ara difficult to see when they -
X are covered by snow or sand, or when a high~cockpit aircraft is at or close to the b
v caution bars. Under these conditions, supplemental lights (taxi~holding position <
k lights) could help. This project was to determine the dasired characteristics of I
horizontal and vertical coverage, intensity, flash rate, and orlentation of the i
supplemental lights. The results indicated that these characteristics were accept- %|

b able or delired::

gﬁ;rizontal and vertical coverage: *15 degrees (as shown by photometric data);
i Intensity: 30-percent night; 100-percent day (1600 candela light),
i . Flash rate: 58 flashes/minute (off the shelf equipment); 2.

Orientacion. toe-in 20 degrees toward taxiway pitch-up 10 degreas above horizon)
The reaul:u also indicated that the lightl would enhance 1dentificntion of the taxi~-
holding position,
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1 EXKCUTIVE SUMMARY

- This evaluation was performed in rusponse to a request from the Oftice of Airport
Standards. Caution bars are used to identify taxiway hold linea and warn pilots
that they are nearing a runway, The caution bare are difficult to see when they
are covered by snow or sand, or when a high-cockpit aircraft {g at or close to the
3 caution bar. Under these conditions, supplemental lights could help the pilot
i identify their location in relation to the hold line. This project was to dater-
mine the horizontal and vertical coverage, intensity, flash rate, and orientation
of the supplemantal light,

i The literature uses various names and terms for the concep¢ of supplamental lights.

: This report uses the name “"taxi~holding position lighte" as proposad by the Aero-

. dromes, Alr Routes and Ground Alds Division (AGA) of tr. iaternstional Civil Avia-
tion Ovganization (1CAO) instead of tha term "supplemental lights."

. The eavaluation compared two different fixtures by obtaining FAA test pilot re-
_— sponses. Six different variables were tested. They were intensity, flash rate,
L distance from taxiway edge, lena dismeter, toe-in (towards taxiway), vertical angle
o (pitch=up). Also a genaral vesponse Lo the overall usefullness was obtained. 1In

1 addition, photometric data were obtained for the fixtures. The following charac-
o teristice vare determined to be the most effective:

J 1. Intensity: 30=percent night, 100-percent day (1600 candela light)

: 2, Flash rate: 58 flashes/uminute (off-the~-shelf equipment)

3 3., Distance from taxiway edge: 20 feet from pavement edge and 36 inches

# above grade.

; 4. Lens diamaeter: 12 inches

5. Toe-in: 20 degrees toward taxiway

6. Vertical Angle: 10 degrees pitch-up

7. HNovimontal and vertical covarage: 15 degress (as shown by photo-
matric data)

The data also showed that the pilots felt that the taxi-holding posftion lightas
would provide enhanced identification of the taxi-holding position., However, they
expressed the reservation that the lights should only be employed whers vperational
axperience showed that they are NEEDED.
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INTRODUCTLON

FURPOSE.

The purpose of this project was to determine the desired characteristice of supple-
mental lights for caution bars used at taxiway hold lines. The evaluation
described in this report was performed in response to a request from the Office of
Alrports Standards (AAS-200). It was accomplished undar Technical Program Document

Number 08-493, Subprogram 081-502, Project 590 "Evaluation of Supplemental Lighte
for Caution Bars at Taxiway Hold Lines.”

The request stated that "The prasent caution bar consist of a row of steady burning
inpavement lights. Thesc lights are difficult to see when the taxiway is covered
with snow or when a high-cockpit aircraft is at or close to the lights. The
addition of an elevated light on both sides of the taxiway and {lashing in a
wig-wag fashion could alleviate these deficiencies and would provide a bolder
caution bar which could prove useful at locations having problems with inadvertent
runway transgressions." The request also indicated that, as a result of the
evaluation, recommendations should be provided for ude in eatablishing the
following equipment characteristics:

4, Horigontal and vertical coverage of the light beam.
b. Intensity of the light beam.

¢, Flash rate of the lights,

d. Orientation of the wmain light beam.

The evaluation was also to consider whather the concept on usa of wsuch lights i
an enhancenent to the caution bars.

BACKGROUND,

CAUTION BARS. The Federal Aviation Administration (FAA) does not define “caution
Bars" in any Advisory Circular. The only related reference is to “"hold bars" in AC
150/5340-19 "Taxiway Centarline Lighting System" which is defined as three bidirec-
tional lights showing yellow in both directions, spaced nt intervals of 1.5 M
(5 ft) across the taxiway., Also theme hold bars would only be used where the

centerline lights are installed on straight centerlines and not with the curved
centerline,

The International Civil Aviation Organization (1CAO) Annex 14 "Acrodromes,” Chaptor
5 "Visual Aids for Navigation,” does not define "“caution bars" but does detfine
"stop bars" as "unidirectional lights showing red in the direction of approach to
the intersection or taxi-holding position, spaced at intervals of 3 M (10 ft)
acroas the taxiway.," ‘The definition we used for this project is identical to the

ICAO definition of stop bars except, we have used the color yellow instead of red
as follows:

Caution bars are unidirectional lights showing ysllow in the direction
of approach to the taxi-~holding position, spaced at intervals of I M
(10 £t) across the taxiway.

SUPPLEMENTAL LIGHTS. ICAO Annex 14, Chapter 5.3.20.2, recoumsnds the use of a pair
of elevated lights at each end of the stop bar where the stop bar may be obscured.
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The only statement about the characteristica of these lights says "these lights
shall have the same characteristics as the lights in the stop bar, but shall be
visible to approaching aircraft up to the stop~bar location.”" The name, Taxi-
Holding Position Lights, is being proposed by ICAO Aerodromes Air Routes and Ground
Aids Division for the elevated lights added to the end of the stop bar (refarence
2). Por this reason the term “Taxi-Holding Position Lights" will be used through-
out this report instead of the term "Supplemental Lights."

Asxodromes Alr Routes and Ground Aide Division of ICAO (reierence 2) recommends
that taxi-holding lighte be provided at a taxi-holding position where a stop bar
is required. The lights shall be located ou sach side of the taxi~holding position
as close as possible to the taxiway edge. The lights consist of two unidirectional
slternately illuminated yellow lights aligned to be visible to a pilot taxiing to
the holding position. The intensity of the light should be adequate for the
conditions of vieibility and ambient light but should not "dazzle" the pilot. The
lights will be illuminated alternately between 30 and 60 cycles petr minute with
the light euppression and the illumination periods equal and opposite in each
light.

Desirable characteristics of the taxi~holding position lights were considered at
the ninth meeting of the Visual Aids Panel (reference 3). The following ranges of
characteristics were suggested by different members:

Intensity Flash Rate
2 = 400 candela (cd) 30 to 60 per minute
200 - 400 cd 40 to 60 per minute
2000 cd 120 per minute
50 - 100 cd 60 per minute
Horiszontal beam spread Vertical beam spread
30 degreas 15 dagrees
=15 to +30 degreas 0 to 15 degrees
+/=10 degrees 1 to 8 degrees
120 degrees 45 degraes
120 degreas
15 degrees

London/Heathrow Airport has taxi-holding position 1lights (called runway guard
lights) which have been highly successful in preventing inadvertent runway
transgressions by alerting pilots and drivers of ground vehicles that they are
approaching a taxi-holding position and must obtain & clesrance before preceeding
(refarence 4).

The requirement for taxi-holding position lights has not been established with
respsct to helping a pilot of high-cockpit aircraft accurately position the air-
craft sfter the caution-bar lights or painted holding poeition markings have passed
from his field of vision, In an evalustion conducted by the Technical Center in
1978 (reference 35), pilot's of Boeing 747's indicated that they were able to
position the aircraft nose within a few feet of the holding position without need
of supplemental guidanca.
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The taxi-holding position light may well serve the purpose of identifying the
holding position when the caution-bar lights or painted markings are obscured by
sand or snow. Reference 5 states that flaching lights adjacent to the edge of
the taxiway at the taxi-holding location will provide an additional ind{cation
of the atopping point.

EVALUATION PROCEDURE

i The evaluation compared effectiveness of two different light fixtures provided
: by AA8-200, a smaller fixture had two 8-inch diameter lenses and used two 69-watt
! . 120~volt traffic eignal lamps and a larger fixture had two 12-inch diameter
) lenses and used two )l6-watt 120=volt traffic signal lamps (figure 1). Modifica-
tions to the standard fixtures were made to permit variations in intensity, flash
I rate, and orientation of the units.

The Taxi-Holding Position Lighte were temporarily installed on taxiway A at the
taxi~holding position line on the southwest side of runway 13-3]1 at the Federal
Aviation Administration (FAA) Technical Center, Atlantic City Airport, New Jersey
(figure 2). Taxiway A has green taxiway centerline lights and no caution-bar
lights at the hold line. A temporary lighted caution-bar was set up using L-852W
taxiway centerline lights. The FAA taest pilots, using a Convair 540 and Aero-
commandsr 680E aircraft, performed the necesssry taxi testing of the system.
Praliminary evalustion was accomplished at night, since the dark condition was
assuned to be the most critical situation for potential inadvertent runway
intrusions. During this major portion of the evaluation effort, all of the crit-
ical characteristics were determined. Additional limited daytime testing wau aleo
conducted, using a system having tha characteristics that had been determined as
most effective at night, to validate the previously obtained data and to establish .
the required daytime intensity levels. U

The tests compared flash rates of 30, 40, 50, 60, and 120 flashes p<r minute, In- 0
tensities were coumpsred by varying the voltages applied to the traffic aignal |
lamps. The three voltgas used were 120, 85, and 60 volts with corresponding levels
of 100, 30, and 10 percent of rated intensity. The fixtures were tested at four
different distances from the edge of the taxiway and heights above grade. These
were 10, 20, 35, and 38 feet from the pavement edge and 30, 36, 42 and 48 inches !
above grade, respsctively. It is noted that heights above grade ware selected '1

!

bssed on the maximum allowable as outlined in AC 150/5340-18A "Taxiway Guidance -
S8ign S8ystem." The angles at which the fixtures were toed-in toward the taxiway :
were 0, 10, 20, and 30 degrees. Vsrtical aiming angles, abuve the horizontal, were
0, 10, 20, and 30 degreas.

Pilots were given the briefing shest (figure 3) prior to the svaluation test and
allowed to ask questions. Aircraft were then taxied from near the interssction of
runway 8-26 and taxiway A north to the intersection of runway 13-31. Once the
pilot had been afforded the opportunity to observe the light configuration, the
aircraft was stopped and the pilots completed a questionnaire (figure 4).
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TAXI-HOLDING POSITION LIGHT

FIGURE 1.
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PLLOT BRLEFING

b EVALUATION OF SUPPLEMENTAL LIGHTS FOR CAUTILON BARS (PROJECT 081-502-590)
- You will be taxiing an aircraft toward the supplemental lights and caution bar
located south of runway 13/31 on taxiway A. See attached diagram.

The supplemental lights will be two flashing lights on both sides of the taxiway. -

B You will stop short (approximately 10 ft.) and then aaswer several questions

ot St e i

(ses attached quastionnaire). While you are doing this the lights that are in

front of the aircraft will be remcved by test parsonnel. When you are told that

h: it 1a clear you can continue to taxi for another test run.

This evaluation is being done to determine the desired characteristics of the .
supplemental lights. These lights may be used to suupplement the caution bar at
locations that have problems with snow covered taxiways, high-cockpit aircraft

(cockpit cut off angle) or inadvertant runway transgressions.

P e

Thank you for your help.

Larry Hackler
x3316

FIGURE 3. PILOT BRIEFING
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EVALUATLON SUPPLEMENTAL LIGHTS FOR CAUTLON BARS

Project 081-502~590

TYPE AND MODEL AIRCRAFT . DATE__

- -t m A mamam w M- B e o w b - e e e

VISIBILITY __ TEST CONFIGURATION (SUPPLIED BY TEST PERSONNEL)_ _

[

1., HOW WOULD YOU EVALUATE THE INTENSITY OF THE SUPPLEMENTAL LIGHTS?

—— o g s i 4t 10 - o b —— i e 4 et g

Lo 1 ) 3 4 5
ool MUCH TOO TOO BRIGHT  ABOUT RIGHT TOO DIM  MUGH TOO DIM
E BRIGHT -

o R Y
-

2, HOW WOULD YQU EVALUATE THE FLASH RATE OF THE SUPPLEMENTAL LIGHTS?

—— e N . me sy v g
MUCH TOO TOO FAST ABOUT RIGHT TOO SLOW MUCH TOO SLOW
FAST

3. HOW WOULD YOU EVALUATE THE DISTANCE OF Tiiti SUPPLEMENTAL LIGHTS FROM THE EDGE OF

THE TAXIWAY?

— g . e Y e e

MUCH TOO TOO CLOSE  ABOUT RIGHT TOO FAR AWAY MUCH TO0O
CLOSE FAR AWAY

4, WHICH SUPPLEMENTAL LIGHT DID YOU PREFER?

— g - g
PREFER LEFT NO PREFERENCE PREFER RIGHT

5. HOW WOULD YOU EVALUATE THE USEFULNESS OF THE SUPPLEMENTAL LIGHTS IN LOCATING THE
TAXIWAY/RUNWAY HOLD LINES OR CAUTION BARS?

1 T2 3 ' & T

VERY USEFUL  USEFUL NO VALUE  DISTRACTING VERY y
DISTRAGTING }
COMMENTS ! - |

FIGURE 4. QUESTIONNAIRE USED TO COLLECT DATA
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RESULTS

NIGHTTIME EVALUATION

The following seven variables were cvaluated at night:

1. Intenaity

2. Flash Rate

3. Distance from T/W Edge

4, Lans Dismeter

5. Toe-In Angle

6. Vertical Angle (Pitch Up)
7. Overall Usefulness

The questiannaire results are shown in tables 1 through 6.

l. Intensity

The results on the intensity tests (table ) show a preference for the 30 percent
light intensity at night. The results indicate that maximum 100 percent intensity
would also be acceptable. The maximum intensity for the equipment tested is
820 cd and 1600 ed for the 8~inch and 12-inch lights, respectively.

2. Flash Rate

The flash rate judged most acceptable was between 58 and 60 flashes/minute. The 58
flashes/minute has the advantage of using equipment that is already commercially
available with this fixed flash rate (table 2).

3. Distance

Pilot opinion data, as to optimum distance and height for the system, were incon-
clusive, with no strong preference registerad (table 3), The entive range of
heights and distances displayed for evaluation seemed to evoke acceptable assess-
ments by the pilots, with the intermadiate values of 20-foot distance and 36~inch
height being acceptable., This compromise location would appear to offer adequate
obstacle clearance for all aircraft while maximizing etfectiveness of the visual
signal during low visibility weather conditions,

4. Lens Diameter

The dismeter of the lensas and thersfore the piysical dimensions of the light did
not influence the responses of the subject pilots at night (table 4),

5 & 6. Orientation (Toe-In and Vertical Angla)

As with the determination of optimum distance, pilot opinion data did not reveal a
preference for any particular combination of toe-in and vertical angles (table 5).
It seems probable that the photometric baamspread characreristics of the chosen
fixture were sufficiently broad so that variations in orientation did not affact
or detract from signal effectiveness. 8Since there was no preference for orienta-
tion, & toe-in of 20 degrees to direct the main beam of the light approximately
100 feet before the taxi-holding positioh is considerad appropriate as it will
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Lo TABLE L. INCENSLTY THST RESULTS - 4
b
: tntensity (Night) LOZ i
1. HOW WOULD YOU EVALUATE THE INTENSITY OF THE SUPPLEMENTAL LIGHTS?

. | 5 3 =
Fod R -1 B % T 8
L MUCH TOO TOO BRIGHT  ABOUT RIGHT TOO DIM MUCH TOO DIM |

TR BRIGHT E
- A
I i
4 Intensity (Night) 30% ‘
. 1
ﬁi'» ! : 1 16 - 1...... — .t
. T 2 L % 5 ]

b MUCH 700 TOO BRIGHT  ABOUT RIGHT TOO DIM  MUCH TOO DM i

; BRIGHT
o :
! Intensity (Night) 100% 1
S y
b A 4
- —T T3 A 1
f:.. ot MUCH TOO TOO BRIGHT ABOUT RIGHT TOO DIM MUCH TOO DIM ‘
YR BRIGHT 3

5 Intensity (Day) 30% ‘:

! 1. HOW WOULD YOU EVALUATE THE INTENSITY OF THE SUPPLEMENTAL LIGHTS? .

i ¥ )
o 6 : \
;. N ——"T.— 2: ﬁ -...-_a—..u.. - - --.5- - . §
- MUCH TOO TOO BRIGHT ABOUT RIGHT TOO DIM MUCH TOO DIM i
BRIGHT '

': . i‘
k: Intensity (Day) 100X
A 6 N ;

1 A L ¥ ;
N MUCH 700 TOO BRIGHT ABOUT RIGHT TOO DIM MUCH TOO DIM ;
y BRIGHT
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TABLE 2. FLASH RATE TEST RESULTS

Flash Rate (30 flash/uin)
2. HOW WOULD YOU EVALUATE THE FLASH RATE OF THE SUPPLEMENTAL LIGHTS?

2 2
— 1 LA k) % T
MUCH T00 TOO FAST  ABOUT RIGHT TOO SLOW  MUCH TOO SLOW

FAST
Flash Rate (40 flash/min)

2. HOW WOULD YOU EVALUATE THE FLASH RATE OF THF SUPPLEMENTAL LIGHTS?

2 2
e ——— — o e memeg o
MUCH TOO TOO FAST ABOUT RIGHT TOO SLOW MUCH TOO SLOW
FAST

Flash Rate (58 flash/uin)

2. HOW WOULD YOU EVALUATE THE FLASH RATE OF THE SUPPLEMENTAL LIGHTS?

1 17 1
1 T k) 4 T
MUCH T00 TOO FAST  ABOUT RIGHT TOO SLOW  MUCH TOO SLOW

FAST
Flash Rate (60 flash/min)

2. HOW WOULD YOU EVALUATE THE FLASH RATE OF THK SUPPLEMENTAL LI1GHTS?

1 3 1
1 T2 3 4 T
MUCH T0O TOO PAST  ABOUT RIGHT TOO SLOW  MUCH TOO SLOW

FAST
Flash Rate (120 flash/min)

2. HOW WOULD YOU EVALUATE THE FLASH RATE OF THE SUPPLEMENTAL LIGHTS?
2 2

1 2 3 T T
MUCH T00 TOO PAST  ABOUT RIGHT TOO SLOW  MUCH TOO SLOW
FAST
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b TABLE 3. DISTANCE TESTS RESULTS

Distance 10ft

3. HOW WOULD YOU EVALUATE THE DISTANCE OF THE SUPPLEMENTAL LIGHTS FROM THE EDGE OF

- THE TAXIWAY?
L ! NS W
o 1 2 3 ) 5
- MUCH TOO TOO CLOSE  ABOUT RIGHT TOO FAR AWAY MUCH T0O
vt CLOSE FAR AWAY
N
e
A Distance 20ft
v
. \% 3, HOW WOULD YOU EVALUATE THE DISTANCE OF THE SUPPLEMENTAL LIGHTS FROM THE EDGE OF
L ; THE TAXIWAY?
L ] ——— .8 S S
;o -1 T —y 4 5
o MUCH TOO TOO CLOSE  ABOUT RIGHT TOO FAR AWAY MUCH TOO
S CLOSE FAR AWAY
i

s Distance 35ft

" 3, HOW WOULD YOU EVALUATE THE DISTANCE OF THE SBUPPLEMENTAL LIGHTS FROM THE EDGE OF
S THE TAXIWAY?

| 1 1
- 1 T TR TV B
’ MUCH T0O TOO CLOSE  ABOUT RIGHT TOO FAR AWAY  MUCH TOO
) CLOSE FAR AWAY

' Distance 38ft

3. HOW WOULD YOU EVALUATE THE DISTANCE OF THE SUPPLEMENTAL L.IGHTS FROM THE EDGE OF '3
‘ THE TAXIWAY? .
I
- 1 “.1“ R Y 2 -~ ———— St ol - . i
MUCH TOO TOO CLOSE  ABOUT RIGHT TOO FAR AWAY MUCH T0O

CLOSE FAR AWAY
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f TABLE 4. LENS DIAMETER RESULTS
r .
P
: ‘ Lens Diameter Preference (Night 10%)
4., WHICH SUPPLEMENTAL LIGHT DID YOU PREFER?
|
b I 1 d _
v T ) 3 ‘;
{' 8-INCH DIAMETER NO PREFERENCE 12-INCH DIAMETER \ )
‘ Lans Diameter Praference (Night 30X) ' g
b ) T . 1
: T I 3 e
b 8=INCH DIAMETER NO PREFERENCE 12-INCH DIAMETER ! :
)
{' Lans Diameter Preference (Night 100%) z !
= Lf :
\ ___1 —_ 1 _2 — ‘ \
;'.» r 2 5_‘ g ‘.“
d 8-INCH DIAMETER NO PREFERENCE 12-INCH DIAMETER L
;] A
,‘ Lens Diameter Preference (Day 30%) N
! 1T T T 1)
: 8~=INCH DIAMETER NO PREFERENCE  12-INCH DIAMETER 11
b ‘l;:‘ .
Lens Diamater Preference (Day 100%) .
| {
I S — i
4 T ) 3 |
|x 8~INCH DIAMETER NO PREFERENCE 12~-INCH DIAMETER 4
7
o
g
o
! !
| :X |
: [
i
4
3 K




TABLE 5. ORIENTATION RESULTS

Toe-1n 10"

1. HOW WOULD YOU EVALUATE THE INTENSITY OF THE SUPPLEMENTAL L1GHTS?

. 1
T, e R g s g
MUCH TOO TOO BRIGHT ABOUT RIGHT TOO DIM MUCH TOO DIM
BRIGHT
Toe~In 20°
- 2 It 1 -
/1 -z I M R -2
MUCH TOO TOO BRIGHT ABOUT RIGHT TOO DIM MUCH TOO DIM
BRIGHT
Toe=In 30°
- ib— z - + o A 5 - - -
7T -z -3 % 5
MUCH TO0O TOO BRIGHT ABOUT RIGHT T00 DIM MUCH TOO DIM
BRIGHT

Vertical 10*

1. HOW WOULD YOU EVALUATE THE JNTENSITY OF THE SUPPLEMENTAL LIGHTS?

1 1
1 N 3 I R
MUCH T00 TOO BRIGHT  ABOUT RIGHT TOO DIM  MUCH TOO DIM
BRIGHT

Verticeanl 20°

1. HOW WOULD YOU EVALUATE THE INTENSITY OF THE S'"PPLEMENTAL LIGHTS?

2
1 T LR 4 5T
MUCH TOO TOO BRIGHT  ABOUT LIGHT T00 DIM MUCH TOO DIM
BRIGHT

Vertical 30°

1. HOW WOULD YOU EVALUATE THE INTENSITY OF THE SUPPLEMENTAL LIGHTS?

2 1
1 Tz T3 L) LI
MUCH TOO TOO BRIGHT  ABOUT RIGHT TOO DIM MICH TOO DIM

BRIGHT

13

ot L AR AL UU 1S T M M P T N

‘,xdﬁﬂﬂﬂﬁﬂ"ﬁﬂlﬂﬂﬂﬂﬁﬁﬂw&kﬁﬁqu“Ft.ﬂ gy

et e MR AN LS s RS,

=




it o

allow tha taxi-holding position light to be sean at the caution bar and on the
taxivay approaching the caution bar. A vertical angle of 10 degrees is a resonable
compromise to accomodate both high and low cockpit heights.

7, Overall Usefulness

The subject pilot rating of the taxi-holding position lights was that the concept
could be very useful (table 6). The only reservation expressed was that these :
lights should not ba used at every runway entrancea. They should be employed only A
where oparational experience shows they are NEEDED. The lights should be displayed i
(lighted) only when the runway is active to insure that whenever a pilot sees them,
the pilot will be immediately awars of their significance. Also since this light
is not extinguished to allow a pilot to continue, the possibility of a pilot fnter=-
preting ¢ failure of the light as a "go" signal is reduced.

TABLE 6. OVERALL USEFULNESS RESULTS 3.
Usefulness (Day) if

5. HOW WOULD YOU EVA).UATR THE USEFULNESS OF THE SUPPLEMENTAL LIGHTS IN LOCATING ,
THE TAXIWAY/RUNWA’ BOID LINES OR CAUTION BARS? 0

2 19 3 1 e oo :
1 2 3 4 5 ﬁ

VEPY USEFUL  USEFUL NO VALUB DISTRACTING VERY
DISTRACTING

e - e,

P

Usefulness (Night)

5. HOW WOULD YOU EVALUATE THE USYFULNESS OF THE SUPPLEMENTAL L1GHTS IN LOCATIMN
THE TAXIWAY/RUNWAY HOLD LINES OR CAUTION BARS?

D @ e . e e e .. - e e . “ s ose

3 5 S g
VERY USEFUL USEFUL NO VALUE DISTRACT [NG VERY
DISTRACTING

T e ek e et e e

DAYTIME EVALUATION '

P s -

The following three variables wsre tested di.ring the day:

1y Intensity
2. lans Diameter
3. Overall Usefulness

The quastionnaire rasults are shown in tables 1, 4, and 3. The other variablea
ware set as follows based on the results under nightime conditions:

Flash Rate: 38 flashes/minute é
Distance from T/W Bdget 20 feet and 36 inches above grade i B
Toe-In Angla: 20 degraes ]

Vertical Angle (Pitch=Up): 10 degrees 4

14
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I+ 1Intensity

The intensity testing resulted in a pilot preferemce for the 100 perceant level
(table 1). If it were desired to have a variable intensity for night and day, then
30 percent intensity should be used for night and 100 percent for day.

2. Lens Diameter

Pilots indicated a preference for the 12-inch diameter leus (see table 4).

3. Overall Usefulness

The pilots rated the taxi-holding position lights as useful or very useful (see
table 50)

PHOTOMETRIC TESTS (HORIZONTAL AND VERTICAL COVERAGE).

The photometric data for the two taxi-holding position lights used are shown in
figures 5, 6, 7, and 8, The horironatal and vertical coverage provided by the test
lights and shown by the photometric data would be adequate.

CONCLUSIONS AND RECOMMENDATIONS

The following equipment characteristice were determined to be the most effective:

1. 1Intensity: 30 percent for night and 100 percent for day

2, Flash Rate: 58 flashes/minute

3. Distance from T/W Kdge: 20 feet from pavement edge and 36 inches above
grade,

4, Lens Diameter: 12 inches

5. Toe=in angle: 20 degrees

6. Vertical Angle (pitchup): 10 degrees

7. Horizontal and vertical coverage of light beam: as shown by photometric
data,

The use of supplemental lights with the above characteristice will provide enhanced
identification of the taxi=-holding positfion. To further validate the results of
this limited evaluation, it is recommendad that additional in-service testing of
the system should be accomplished at an air-carrvier aivport.
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