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1.0 INTRODUCTION

The purpose of the report Is to suniitarize the results of an
operational evaluation conducted between April 1976 and August 1977
by general aviation pilots en an Airborne Proximity Warning Indicator
(APWI). The APWI evaluated was a Rock Avionic Systems unit which was
produced by the Scientific Prototype Manufacturing Company. The Rock L
Av ionic ’s APWI was conmtercialIy available at the time of the

• evaluation. 
-

• 1.1 Background

The development of APWI sy~tems has been in response to the problem
of mi dair coll1sions ’~nd near mi dair collisions within various
segments of the airspa’~e. In the search for systems that could
effectively eliminate or significantly reduce this threat, many
systems were examined including both ground and airborne based
solutions. These solutions included various electronic devices that
ranged from detection and alert capabilities only (I.e., primarily
warning indicators) through alert and locate capabiliti es, to the
inclusion of maneuver coimiands to avoid a potential collision (i.e.,
Collision Avoi dance Systems). Among this group of candidate
solutions, a number fi ltered through as being worthy of further
exploration. Proximity Warning Indicators (PWI’s) were selected as
one of those solutions.

In general, PWI systems can be either ground-based or airborne-based
and are designed to alert pilots to the presence of other aircraft in ‘

• the inmiedlate area. Depending on the type of sensor and associated
equipment, the pilot can be provided a simple proximity warning in

• the form of an alert only, or more complete information such as
bearing, altitude and heading to aid the pilot In locating the
proximate aircraft. Some PWI systems go further by filtering the
sensor Information so that the position inform ation is provided only
on alrcrift that are potential collision threats rather than Just in
proximity. PWI’ s do not, however, provide maneuver information.

1
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The Rock Avionic system is a completely airborne system using ft
Infrared (IR ) technology to provide a proximity alert with the
approximate bearing of the threat aircraft given in 60° sectors.

The requirement for the evaluation of this APWI was generated by the
National Transportation Safety Board (NTSB) In a letter to the FAA on
October 16, 1974, reconinending that the FAA “should conduct
sufficient tests to determine the effectiveness of the supposedly ‘

improved system (Rock Avionic Systems).” The FAA ’s response to NTSB
on November 22, 1974, indicated that Nwe (FAA) will now consider what
additional test activity could valid ate the benefits of an IR PWI in
the traffic patterns of uncontrolled airports,.”

In response to the NTSB recoemendation, the FAA conducted an
operational evaluation of the Rock Avionic APWI using four systems
installed in general aviation aircraft. The evaluation period for
each system lasted one year and produced results consisting of
questionnaires completed by the general aviation pilots who flew the
system.

1.2 ProJect Objectives

The principal objective of this project was to acquire operational
data on the Rock APWI in a general aviation environment which would
permit the user conuwnity to determine the usefulness and utili ty of
the device for various traffic densities, in both con’~’olled anduncontrolled airports. An equally important objective is to obtain
an Indication of user acceptance of this type of device.

The data collection effort included questions to qualitatively
determine technical factors including range, accuracy, false alarm
rate, missed alarm rate, alarm volume and detection characteristic.

2
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1.3 System Descriptlon*

The Rock Avionic APWI system uses electro-optics to passively sense
the near-Infrared energy emitted by aircraft strobe anti -collision
lights. The strobe anti—collision ligh t is of the type generally
ava ilable and currently used on air carrier, military and some

• general aviation aircraft. The system consists of two solid state
wi ng-tip sensors an optional tall sensor, a signal processor and a

• pane l indicator. The elements of the system and their typical
positioning in a general aviation aircraft are depicted in figure 1.

The operation of the signal processor Is completely automatic and,
therefore, can be located in an area remote from the cockpit. It is
connected by cable to the other system elements, it receIves input
data from the wing tip (and, If installed, the optional tail sensors )
and delivers appropriate control signals to the cockpit, flashing the
sector lights on the panel indicator and activating a beeping alert
tone.

The panel indicator is mounted in the cockpit control panel. It
permits the pilot to monitor the display while also attending to
other cockpit duties. Its circular dial is divided into six 60°
sectors that coincide with the clock positions generally used to
indicate direction of visual sightings. The two sectors to the right
of 12 o’clock are defined as the 1 o ’cloc k and 3 o ’c’ock sectors,
respectively; the two sectors to the left of 12 o’clock are defined

$ as the 9 o ’clock and 11 o’clock sectors, respectively. (The 5
o’clock and 7 o’clock sectors are reserved for the optional tail

- . sensor that, when installed , will provide a system that completely
encircles the aircraft). Each sector occupied by an intruder

aircraft will flash.

°Reference “Operator’s Instruction t4nual, Aircraft Prox imity Warning
Indi cator ,” Rock Avionic Systems, TIC.
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As shown in figure 2, the panel indicator contains a single operating
control, a toggle switch with three positions: an off (down)
position, a self check/high sensitivity (center) position and a low
sensitivity (up) position . The automatic self check feature is
energized whenever the operating control is moved to the center, or
high sensitivity, position. If the system Is functioning properly
all sectors will flash simultaneously six times and then

• automatically go i nto its high sensitivity mode of operation. An
additional feature of the display Is a photo sensor that
automatically d ims the Intensity of the sector flashing as cockpit
lighting conditions vary from day to night. In the low sensitivity
position, system sensitivity is reduced and only strobe light
infrared emissions up to approximately 1/2 mile distant will be
processed. The low sensitivity Indicator at the center of the
display will glow red for as long as the switch remains in this
position.

In the center of the indicator is a white two-inch circu l ar dial
which includes the s ix 600 sectors previously discussed. These
comprise the four forward warning sectors and the two optional
rearward warning sectors. When one or more of these sectors light
and flash in synchronism with the beeper tone in the cockpit speaker,
the presence of Intruding aircraft flying parallel to, or across the
flight path, -Is Indicated . The aircraft may be visua l ly acquired by
looking In the direction Indicated by the flashing sector.

The wing-tip (and optional tail) sensors are electro-optical and

Installed within the contours of each of the aircraft ’s wing tips.

These sensors detect the infrared energy emitted by the high

intensity strobe lights of other aircraft and respond with

corresponding electrical output signals. These signals are applied ,
via an interconnecting cable, to the signal processor for analysis.
Each sensor provides a 120 degree se~nent of horizontal coverage,

with respect to the aircraft ’s nose, and an elevation (vertical)
resolution of plus or mInus 100 as illustrated In figure 3.

A sunmary of the pertinent technical data of the system Is presented

In table l
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HORIZONTAL SCAN

120°

ADI
1200 

~ TO1~~NM
RANGE

The 2400 forward coverage can be
e*panded to full circle protcc’ in with
an optional Tail Sensor.

VERTICAL SCAN

Rangc adjusts from 1-1/2 miles for cruising to 1/ 2 mile for
high density traffic.
Red light alerts pilot when low range is in use.

YiNM 1NM ThNM

At 1-1/2 miles, the Rock Avionic APW I covcrs quarter-mile-high
scclors above and below your airplane cxlcnding 120° on either side
of the nose, or in a complete circle with an optional tail sensor.
Nearby aircraft that will pass safely above or below your flight pat),
are ignored.

Figure 3: APWI Horizontal and Vertical Coverage
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TECHNICAL DATA

Area Coverage

Hor izontal * 2400
Resolution 600
Elevation ±100

Detection Range 1/2 to 1-1/2 miles
(maximum)

Outputs

Visual Segmented 600 sectors

Audio 0.1 watts (nom.) into
4,8, or 16 ohms

Display Area 2 inches

Controls Single 3-position
toggle switch

Power Required 12-14 vdc at 1.5 amps .
24 vdc at 2.0 amps .

Weight 6.5 pounds

Dimensions

Panel Indicator 2—9/16” x 2—9/16 ”  x 1—5/8”
Sensors 2-7/8” x 4—3/4” x 2-13/16”
Signal Processor 6-3/4” ~ 7-11/16” x 4-15/16”

*3600 horizontal coverage with optional tail sensor.

TABLE 1

8
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1.4 1ahør~tor~ tests

Laboratory tests were conducted by the Transportation System Center
( TSC ) on the Rock System. ‘These tect’~ investigated the beam pattern ,
noise susceptib ility , mult ipl e targt~t capabil ity ~nd sen sitivity. An
earlier version of this system had tiemoi trat~d negat ive
characteristic s in these areas. Tht~.e t e t ’. wert’ to i~.o hit~ any

i nherent characteristics in the equipment that woti 1~I show up under
operational testing . These tests showed that the Rock System ha,I
relatively good range uniformity over the field of view and that
spur ious ala rms wou ld not interfere with an operat iona l f litjh t test

of tb-I s equipment . The results of the TSC laboratory tests are
Inc luded in Appendix A for completeness.

2.0 OPERATIONAl FLI GHT if ST RESULTS

‘.1 fla ta_Ac~u!~ 1t1on Pro~~am

The object ive of this evaluation program was to determine the
usefulness , utility and user acceptance of the Rock APWI system for
various traffic densities in both controlled and uncontrolled
env i roriiients. The objective of the data acquisition flight program
was to acquire operational data representative of conditicrns at and
about typical general aviation airports, both controlled and
uncontrolled.

This program was a minima l cost effort to obtain user sponse to the
Rock Av ionic Systems, APWI an optical -infrared aircraft strobe light
detect-Ion device used as a pro*imity warnin j ~.ystt’in. The proqram
cons isted of f ive separat e small contracts , one w ith  the m~inufa~’turer
and four with the aircraft owners. The data acquisit ion effort
consisted of questionnaires to he completed by the par t-~’1patinQ
pilots after having used the system. These questionnaires (S..
Appendix B , Post Flight Questionnaires) wr e distributed at the
beginning of the contract along with franked envelopes addressetl to

- 
- I the responsible FM project office. The pilots were to m ail

completed questionnaires after flying with the system . The
In foneatlon collected from these questionnaires is conta ined in

S.-’. t tIJl % •.~~..-
‘. 
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The aircraft in which the equipments were installed are

a) a Cessna 172 owned by a private pilot and based at
Freeway Airport , Maryland,

b) a Cessna 172 owned by a fixed base operatot’ (FBO ) based
at Islip, New York

c) a Cessna 182 owned by an FBO at Gaithersburg, Maryland

d) a Piper 180 privately owned by five pilots and based
at Hagerstown, Maryland .

The pilot s participating in this program inc l uded general aviation
and Instructor pilot s with private, conm~erciaI or airline transport
certificates. About half of the pilots had their Instrument rat ing
and most flew over 200 hours per year. The majority of the
operational fli~~ts were conducted under VER conditions with about
half of the flights operating from controlled airports. The Rock
APW I system was assembled , tested and installed by the manufacturer,
Sci entific Prototype M?g. Corp . of New York , New York . The
manufac turer was contracted to install , maintain, repair , and remove
the APWI Systems during the period encompassing the four contracts
with the aircraft owners . The owners were contracted and briefed to
use the equipment in a normal manner evaluate the system and report
their findings by filling out questionnaires provided by the FAA
during the period of the contracts.

The manufacturer arranged for installat ion at Wiggins Airways Inc . of
Norwood, Massachusetts and performed acceptance tests on the two

= Cessna 172’s, the Cessna 182 and the Piper 180. All three Cessnas
are highwing aircraft with the Piper 180 beIng a low wing aircraft.

In the beginning, three of the units worked satisfactorily with

minimum maintenance, The fourth unit failed during the flight to ‘me
operat ing base of the owner and durlngç the program continued to
require excessive maintenance.

_ 
to
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This was primarily due to the “own strobe” l ockout feature. This
particular aircraft has non-synchronous wing tip strobes and this
configuration imposes severe limits on the system. The strobe l ights
could have been synchronized but this was deemed not advisable, since
many aircraft have non- synchronous strobes .

The aircraft at Freeway airport was moved to Galthersburg , Maryland
dur i ng the course of the program. Check flights were made during
this period with FM personnel and the equipment appeared to be
operati ng correctly. However, at the end of the contract period the
equipment could not be made to work for a demonstration ride.

The aircraft at Islip resulted in the most pilot responses of the
questionnaire because of the lease operation. However , during the
course of this contract the aircraft was sold. Fortunately, the
aircraft was leased back to the FBO and the test continued
un interrupted .

The FB0 owned aircraft at Gaithersburg was sold to a private pilot
early in the test period. The new owner assumed the obligations of
the contract. However , this meant only one pilot would be flying
this aircraft instead of numerous pilots in the leased operation .
Due to the particu lar strobe light configuration on this aircraft
considerable difficulty was experienced in obtaining satisfactory
operation . The designer made several trips to Gaithersburg to
ma intain this unit. A ground check of the system was made three
months after installat ion and the strobe lockout feature was
i noperative. Investigation showed one of the lockout sensors was not
working and a “light tube” on the second lockout unit was missing .
The aircraft was flown to New York to permit the maintenance
contractor to use shop test equipment to correct this lock out
circu itry and replace the missing “light tube.” The equipment was
not repaired on that trip and necessitated a trip by the manufacturer

- 
- to Galthersburg. The equipment failed again and was, subsequently,

removed per request of the owner.

The system on the aircraft at Hagerstown , Maryland worked
satisfa ctorily during the course of the contract.

11~
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2.2 Results of Post Flight Questionnaire

The number of quest ionaires completed and their relationshi p to
aircraft , number of pilots , and airports where they were based are

presented in Table 2. QuestionnaIres supplied by the FM were
received from pilot s of each of the aircraft indicat i ng that user

acceptance of the system is good when the system works properly. The
subjective impress ions of the pilot s and their operational

experi ences were obtained from the completed questionna ires and are
suninarized in the following paragraphs:

1. A number of pilots expressed dissatisfaction with this
parti cular pi ece of equipment because of it s fa lse alarms
and unre l iable operation . Some turned off the APWI because
of the high frequency of alarms . These pilots all operated
from a Long Island, New Yor k a irport and they fel t that
reflections off the water were a particu l ar problem. One
pilot didn ’t turn the system on because the aural warnings
were reported to be excessive by other pilots.

2. A number of equipments experienced operational diffi culty
and requ ired excessive service . One pilot requested the
equipment be removed from h is airplane because it did not
work. Others expressed a desire for increased reliability

In this equipment.

3 One pilot did discover an applicat ion that was not part of
the design . During a final approach , In IFR conditi ons,
the APWI warning was activated by the flashing strobes at

the airport before the pilot could see them. The lighted
sector correctly Indicated the pilot was left of the final
approach course.

These results did not appear to reflect all of the informat ion
- 

- available from this program. The design of this questionna ire and

the lack of more substantive coninents on the completed questionnaires

did nu~ permit meeting the program objectives. To gather more
informat ion a second quest i onna ire , a Post Experiment Questionnaire
(Appendix C) was created. 

- 
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The questionnaire was hand carried to all of the available pilots
that had participated in the program. The data collected from the
Post Experiment Questionnaire is contained in Section 2.3.

2.3 Results of the Post-Experiment Questionnaire

Table 2 in Section 2.2 contains information on the numbers of
questionaires completed and their relationship to the aircraft and
airports where they were based. The subjective impressions of the
pilots and their operational experi ences as obtained from the
completed Pbst.-Experiment Questionnaires are suninarized in the
following paragraphs:

1. One pilot said the APWI was too sensitive because the
warnings occured in the airport pattern. His APWI was
alarming from the strobe lights of aircraft on the ground.
As a consequence he turned the APWI off In the pattern.

2. As a group, the pilots found the APWI to be more useful at
visibil itie s less than 10 miles (i.e., relatively good VFR
condition.)

3. One pilot shut the APWI off because “the alarm went off all
of the time.”

4. Alerts occurred for which the pilot s did not observe any
aircraft.

5. The system interfered with flying because of the false
alarms and the difficulty In Interpreting the slowly
fl ashing displ ay. The difficulty in interpreting the
flashing display occured when a pilot made a quick glance
at the flashing display and found the display in the off
part of Its alarm cycle (1 second on and 1 second off) with
the sector not visable to the pilot .

14
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When the beep ing tone i s sounded, it would draw the pi lot ’s
attention to the display ; however, by the time the pilot

turned his attention to the display the li ght had gone
off. The pilot made the suggestion of alternat ing the

sound and light alarms .

• 6. One pilot expressed the opinion that a pil ot should have
all the help possible , especially in the proximity of

larger airports.

7. Operation was better on top of overcast.

8. Most pilots thought the APWI would be most useful in cruise
flight.

9. Some pilots expressed the opinion that decreasing the
vertica l look angle (currently + 100 from the horizontal

plane ) would decrease false alarms In the pattern from
aircraft on the ground.

10. None of the pilots reported any changes in their flying

procedures as a result of the APWI.

11. Most pilots agreed with the indicated APWI sixty degree

sector when a visuall y acquired aircraft was i dentified

with the alarm.

12. Most of the pilots that used the APWI turned the equipment
on for more than 75 percent of their flyi ng. H

13. The APW I did alert the pilots to other aircraft of which
they were not aware. Two pilots felt that the equipment
had prevented them from having a midair collision.

14. All of the pilots believe that they have less than five

near misses per year.

r .
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15. About half of the pilot s would like to have this equipment
in all aircraft they fly. The pilots who did not want the
equipment expressed dissatisfaction with the reliability
and the false alarms.

16. The pilots suggested that a complete PWI service should
provide the following information on proximate aircraft:

Range

Alt itude

Course (Heading)

Bearing

Range rate (i.e., rate of closing) and velocity were also
indicated but not as strongly.

17. Less than half of the pilots had maneuvered on the basis of
a warning and when they did a horizontal maneuver was r
preferred.

18. Most c-f ~e pilots felt they needed a warning at greater
than t ’ d seconds and a range greater than one mile to avoid
another aircraft.

19. Recomendatlons for improving the system inc luded:

decrease the verti cal coverage

. decrease false alarms

. increase reliability

Only one pilot had flown another APWI system; but, no
c~~parative conm~ents were made.

16
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3.0 Sununary and Conclusion

The operational flight tests produced significant qualitat ive results
in the form of the subjective judgements of general aviation pilots.
The majority of the operational data collected can be siamnarized as
follows :

1. The Rock Avionics PWI did serve to alert the pilots to the
presence of aircraft of which they were not aware; however ,

a) the high alarm rate detracted from the utility of the
Rock System around airports with a high level of activity,
and

b) the false alarm rate was found objectionable by a H
- 

- 
significant number of pilots in both high and low density
airspace.

2. After considering the limitation associated with and
berief its to be derived from the Rock Avionic APWI,
approximately one half of the pilots responding to the
questionnaire Indicated that they would like to have the
equipment in all aircraft they fly. The pilots responding
also Indicated that the utility of the Rock Avionic system - -

would be significantly increased by increasing the
equipment reliability and decreasing the false alarm rate.

I
1~7

‘I - i
II. ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — -~~ — —~~-—----- ~~~~~~~~ - ~-~~-— ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~— —



HI~~~i ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

APPENDIX A

LABORATORY TEST OF ROCK

AVIONICS APWI

(Section 3 From Airborne Proxmity

Warning Instrument Laboratory

Test, Report No. FAA-RD-77-5

January 1977.)
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3, PERFORMANCE OF TEST

Tests were conducted on the Roc k Syste m in four a r e a s :  Beam

Pattern ; Noise Susceptibilit y; Multiple Target Capabili ty ; and
Sensitivity. The test setup is shown in Figure 1; the results are
shown in Figure 2.

The Rock Avionics desi gners accomplished this breakthrough by - 
-

the application to a commercial produc t of a principle described
in the literature as “channel-optics ” and hitherto used only in
specialized laboratory devices. The advantage of this approach
is that while it provides the signal enhancing properties of large
aper ture , it is non - imaging and thus is capable of sensing signals
while expose d to direct sunlight .

Physical ly , the sensor consists of a plastic precision cast
cy l inder lens , which operates in the refractive mode in elevation
and in the reflective mode in azimuth , by virtue of an external
coating on the four sides . The back portion of the solid lens
contains the silicon diode , which forms the active part of the
sensor. The sensor assembly also contains the preamplifier , which
determines the system ’s bandwidth and provides the signals to the
logic , no ise control and threshold circuits.

The s ignal process ing unit contains a novel application of
computer technology to the task of signal discrimination . It is
not described here because of its proprietary nature , but was *

tested for proper functioning. - 
-

3.1 PATTERN

The most extensive test performed concerned the sensor pattern
of th e system. An optical bench was set up , as shown in Figure 1.
The light from an anticol lision strobe was collimated so that a
3 inch di1imeter beam was formed . A sensor head was mounted on a
double rotary head , permitting its orientation with respect to the
beam t hrough a rcs of *650 and *6°. The test flash was directed
throu gh the center of a reflective screen , which was illuminated

4
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alternately with a 100 wat t  desk lamp, and a 500 watt  projection
lamp , providing illumination levels comparable to li ght dusk and
overcast daylight , respect ive ly.  The pattern n1easuren~ents here

all performed at the lower back ground illumination level .  the

intensity of the coll imated beam flash was adjusted by f ield stops
and neutral density f i l ters so that during an exploratory sweep
of the sensor head through its FOV , the signal  did not sa turate
in the most sensitive positions and was strong enough to produce
an aura l  alarm and bearing indication 2° beyond the corners of
the FOV. At that intensity, five horizontal and two vertical
sweeps were taken through the FOV of one sensor.

The results are shown in Table 1. The measurements were taken
as analog peak signal vo ltages , read on an oscill oscope, with a
mon itor on the threshold DC voltage , wh ich remained constant.
Each datum point recorded represents the average value of ten ob-
servations. The other sensor head was spot checked at one upper

and one lower corner and at the center of the field of each sensor.
The data obtained being virtually identical with those of the first r
head , the pattern measurement was considered completed .

As the graph shows , the least sensitive point of the sensor

pattern lies at -10° elevation at the junction of the two lobes.
The present graphs are normalized to this point , a procedure that

may be regarded as overly conservative . In practice , it would
be advantageous to the owner of such a device to optimize the coy-

erage vs. range performance by physical adjustment of the two op-

tical elements with respect  to each other. Even without such

adjustment , the range uniformity obtained was excellent.

3.2 FREEDOM FROM SPURI OUS ALARMS

A high noise level near the threshold detector will result in
a high number of spurious alarms . A rigorous laboratory test to
dete rmin e the fre quency of false alarm s requires a far mor e ela-
borate effort than availabl e resources allowed . However , the test

did provide a sufficient level of background illumination to pro-

vide reasonable assurance that under normal sky-illumination (1000
ft. lamberts) the spurious alarm rate should be low. During the

7
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test , fals e :~larm~ did not occur . The peak n o i s e  level , whenever

observed , never exceeded 3 5 - S O  m i l liv o l t  (hi t .i threshold level of
one v o l t ) .  We must note , how eve t , that background il lumination i~.
not the only source of no is e .  It can he s t a t e d  that , on t he bas is
of the remarkably noise free behavior under norma l test conditions ,
and the corroborat ing statem ent s of the manufacturer about the
behavior of the i n s t r u m e n t  in  . flight environment , that the chances
for a successful flight test are not likely to be diminished by a
high incidence of false alarms .

3.3 MUl~TIPLE TARGET CAPABII ,ITY

While the unit was exposed to a series of flashes from an angle
of about 100 , a second , non-synchronous flash source was energized ,
from an angle of about 110° . Both sectors indicated targets as
required . Movement of the second source through the 1000 arc toward
the first source resulted in a double aural alarm , again as spec-
ified . This test demonstrated the required multiple target capa-
bility and should prove quite satisfactory in flight tests , as
reported by the manufacturer.

3.4 ESTIMATE OF SENSITIVITY

The laboratory test of the Rock Avionics APWI did not permit
a precise sensitivity test becau se the spectral transmission of
the Infra red filter that forms part of the unit ’s optical system
is unknown . In any even t , the range of the device is a s ta t i s t i -
cal measure depending on the illumination level and must be deter-
mined in a flight environment since the threshold voltage is a
function of the total electronic noise level. The general per-
formance of the device in the laboratory lends si gnificant weight
to the credibility of the manufacturer , who represents the instru-
ment as attaining an operational range of 1.5 miles .

9
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APW I ~~ )~~~ * 
~‘LI J ~~‘ TI’V~~~ I~~

1. Pilot. Certtficat”: ‘tu ic ’r :t .  Pr ivf l~

Atrllne Transrx’r~. 
1
~iUt.c’.rv ~‘~ 1”~

2. lnst.rui~”nt BaLnc? ( ePieck , j f yes)

3. Type of FljIht “tan : V I P

4. Fli’~ht houte and Alt~ tu~e ____________ ________ ________

5. Flt~ lit Durat ton ____________________ _____

6. General ii’eather Deserint ton _____________________

7. Number of A PWI Warn~n”s :

ho Range; “one; ~ew~Oty_ — .,.; ‘-~ nv— C~tv_______

M t Range ; None; ~~~~~~~~~~~~~ Manv— 1)tv_

~~. Number of These Aircraft Actually seen:

ho Ren ’e: None; Few—Qty ______;

Hi Range : None; Few—Qty_ ~~ ; ~anv—~tv —

9. Were There Occasions Wnen Alarmed for ~o Arr ’~rent Ressor?

Never Oocastonally—~ty ______ ; Freauertt~.’,—’~tv.....____

10. iffien Alarned and You Visually Detected , !~td Y~u GeneraUv 4~~reP wtth t~”.r’
APWI ~eotor: Yes; ‘do;

11. Number of ~uttiple Aircraft Peteotions (eore than  one sector l~~thted )

l..o Ran~e: None; Few—Otv~~...~.._ .;

Mt Man~ t~: t~)one; ~ew—~tv ....~
_; ~~ ‘ — ‘

~~~-“_______

12. General Ocorattonal Cc~ments ______ ______________

B-i

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ 
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~T~~~~~’~’ 1
APWI POST EXPERIMENT QUESTIONNAIRE

1. NAME

2. p~~~j~ TYPE

3. PILOT CERTIFICATE:

L7 s~.mEwr

Q’
~ 

PRIVATE

G OO~f~~cIAL

Ai~Liii~ TRANSPORT

MILITARY PILOT

J3• APPROXIMATELy HOW MANY HOURS DO YOU FLY PER YEAR?

£7 Le~~ than 100

/7 100 to 2C0

£7 Greater than 200

5. INSTRUMENT RATIL

£7 Yes
£7No

6. APWI USED WITH FLIGHT PLANS

£7
VFR

£7 IPR

~~7 Other _ L7. USUAL AREA OF OPERATION?

~7 Uflcontrol.jed airport

~~7 Controlled airport

Q’ Approach

LJ ~~~~route 
-

C— ’

— __________________ ~~~~~~~~~~~~~~~~~ ~~ ~ ~~~~~
_ 

~~~~~~~ 
—
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8. DID YOU FIND THE APWI TO BE MORE USEFUL IN SPECIFIC LEVELS
OF VISIBILITY?

LJ NO

ØYES

Greater than 10 mi les

‘7 Between 5 and 10 miles

£7 Less than 5 miles
9. LIGHT CONDITIONS

£7 Dawn

Q Day

• E7 DUSk

£7 Night

ic. WEATI~~R

• L7overcast

Li Haze
U Clear

11. ALARMS

QNo

DYes

£7 Aircraft seen before (always , sometimes, never)
£7 Aircraft seen after (always , sometimes, never)
£7 Aircraft not seen (always , sometimes, never)

12. WHEN ALAB~~ D AND AIRCRAFT VISUALLY ACQUIRED, DID YOU USUAL1~ AGREE - 
-

WITH ~~~ APWI SECTOR?

j 7  Yes

ØNo

C—2 



I
1.3. APPROXIMATELY WHAT PERCENT OF THE TIME DID YOU USE THE APWI WHEN

PtLOTING THE AIRCRAFT?

£7 i~o~’ percent

£7 c~ - 1~ L Percent

~~7 75 - 90 Percent

1:7 50 - 75 Percent

1:7 Less than ‘SC Percent

1~. APPROX IMATELY HOW MANY TIMES HAS THE APWI ALERTED YOU TO OTHER
AIRCRAFT OF’ WHICH YOU WERE NOT AWARE ?

£7 O t o lO%

Qi  £7 ll to 2O%

2 OR 1:7 21 to 30%

1:73 1:7 3l to leO%

1:7 141 to 5$

£7 5 or more 1:7 greater than 50%

15. IN YOUR OPINION , HAS THE APJI PPEVEN’I~ D YOU FROM HAVING A MIDktR
CCLL1SIC)N : NUMSER OF TIMES

1:7° 1 : 7 3
Qi  L 7~~
£7 2 £7 5 or more

16. WHAT PERCENT OF THE TIME DID THE APWI APPEAR TO WORK ?

• ~ 7 rs t~ 100% £7 25 to ~o%
£750 to 75% £7 0to 25%

• 17. DID THE APWI INTERFERE WITH FLYING?

QNo

O Yea

How?

C—3 L
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18. APPROXIMATELY HOW MANY NEAR MISSES PER YEAR DO YOU HAVE?

Qc
L7lto k

L7 5 or greater

j Q. WOULD you LIKE TO HAVE ThIS E~ JIPM~~ P IN ALL AIRCRAFT YOU FLY?

£7
Yes

L7 No
WHY?_ _ _ _ _ _ _ _ _ _

20. WRAP PHASE (~ ‘ FLIGHT DO YOU THINK AN APWI WOULD BE MOST US~~ JL?

L7~~~
~~keoff

L7 climb

L7 Cruise
L7 Descent

/7 Traffic pattern - 
I’

17 Approach

L7 landing -

£7 Missed approach
2].. WHAT IS THE ~~NIMUM AMOUNT OF INFORMATION YOU WOULD WANT ON A

THREAT AIRCRAFT?

£7 Range / 7  Area of closest approach

£7 Range rate (Rate of closing) ~~~

L7 Altitude £7 Type aircraft (e.g., small,
light tw1z~ or air carrier)

C’ Vertical Speed
Other

L’ Course (Heading) -

Li Velocity j

_ _ _ _ _ _  
_ _  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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j  22. DID ANY OF THE WARNI!~~’ ~‘F’~A~ TO B!’ INCORRECT?

‘
~~~~~ No

[ 23. HOW MUCH TIME DO YOU FEEL YOU NEED TO AVOID ANOTHER AIRCRAT~?

Single Multi
~ ~~~~ 

~~

L~~ 
5 t-c’ - seconds

[
~ to L~. seconds

7 15 t c ~~
) seconds

/7 20 to ~-~7 seconds

2L DID YOU MAN!I~TVF~ ON THE BASIS OF ANY WARNI?~~S?

/7 Vertical
1~~~~Y

- 
~- Horizontal

25. AT WHA T RA~ 1F WOULD YOU TJXE TO PR WARNED OF THE PROXTh~~TY OF

NOTHER AIRCRAFT?

L~~ 
Less than l/ !e mile

£7 i~4 to 1/2 mile

L~ 
l’2 to 1 mile

£7lto2miles

r72to 4miles

1~~
’Greater than b miles

C—5
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2’. WHAT RECO 4EN!WrION~’ WO UT !~ Y~ U MAKE FOR IP4PROVIPE AN APWT?

I

~~7 . W~~~ THERE ANY RAM~F~ IN YOUR FL~t7J~ PROCEDUR!~ WREN YOU USED THE APWI ?



a 
-- -~~~~

~~~~~~~ —.-~~~~~-- — —•--~~--•.---

28. RAVE YOU FLOWN ANY OTHER APWI F~FV1CE~?

C ’N o

.~J Yes

WHAT KIND, WHER AND ANY COMPARATI VE C0?V?4ENT~

C—,

_ _ _ _ _


