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The operational performance of the ASDE-2 radar at O'Hare Airport is
severely limited during periods of moderate to heavy rainfall. Using
the system performance specifications, an estimate has been made of
the ASDE-2's tolerance to power loss and degradation of its circular
polarization produced by a radome. Three aspects of the O'Hare radome
have been examined as potential sources of excessive loss. These are
(a) the metal space frame, (b} the dielectric constant and loss tan-
gent of the membrane material, and (c) the membrane surface properties.

to the environment. Two coating materials were found to retain their
water shedding properties for several months. One of these coating
materials was applied to the O'Hare ASDE-2 radome. Since coating the
radome, very substantial improvement in operation has been noted durin
periods of rainfall.

17. Key Weords 18, Distribution Stetement
Radome DOCUMENT 15 avaiLamLg TO THE PUBLIC
ASDE-2 L“rm“rms NATIONAL TECHNICAL
ATION SERVICE, SPR ,
O'Hare VIRGINIA 22181 sPRinarieco
19. Security Claseif. (of this repert) . Sesurity Clessil. (of this poge) 21. Neo. of Peges | 22. Price
Unclassified Unclassified 80

Form DOT P 1700.7 (s-09)

15




Resort No. 2. Government Accession Ne. 3. Recipient's Catalog No.

BOT-TSC-FAA-72-33

4. Title and Subtitle 5. Repert Date

ELECTROCARDIOGRAM SCANNER-SYSTEM (March 1973

REQUIREMENTS 6. Performing Orgenizetion Code
TIF

7. Auther(s) 8. Performing Orgenizetion Repert No.

P.W. Davis, D. Ofsevit, J. Lutz

9. Performing Organizetion Neme end Address

19. Work Unit Neo.

DOT/Transportation Systems Center R31

Kendall Square 11. Contract or Grent No.
Cambridge, MA 02142 FA322

13. Type of Repert and Period Covered

12. Spensoring Agency Neme ond Address R

Department of Transportation Final Report
Federal Aviation Administration Dec. 1971 - Aug.1972
Office of Aviation Medicine 14. Sponsering Agency Code
| Washington, DC 20591 AM-130

15. Supplementory Notes

16. Abstrect

An experimental and analytical study has been con-
ducted to establish the feasibility for scanning and
digitizing electrocardiogram records. The technical re-
quirements and relative costs for two systems are dis-
cussed herein. One is designed to automate the analysis
of current electrocardiograms submitted in accordance with
the FAA Aeromedical certification regulations. The other
is designed for retrieval and scanning of the FAA file
of microfilmed electrocardiogram records. g

A cost-benefit analysis of the two systems is also
presented.
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A method for the study of Category III airborne-procedure reli-
ability is presented. The method, based on PERT concepts, is
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This report discusses three experiments aimed at providing in-
formation pertinent to the Data Link Operational Experiments Program.
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and a voice synthesizer for providing ATC information to pilots in a
GAT-1 simulator. Section 2. is concerned with the evaluation of the

intelligibility of the individual words in the vocabulary of the
voice synthesizer. Section 3. describes an experiment to provide
information as to possible coding formats for short message ATC com-
mands and advisories.

The three sections of the report are independent in content,
having as a common denominator their applicability to the Data
Link Program.
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6. Absrroct  The report presents the accompliishments of the Clear Alr lurbulence
Detection Program for the Period July 1, 1971 to June 30, 1972, The experimental
effort during this time period was devoted mainly to the flight test program, ac-
quisition of flight data and evaluation of flight data obtained. The program
established the ability of the DOT/FAA detection system to sense turbulence and
verify the encounter bg means of other on-board atmospheric sensors. The total of
15 flights represents 31 flight hours and 26 hours of data tape. Eight of the
turbulence encounters reported during these flights are considered significant
and ranged from moderate to severe. All test flights were conducted locally
(within 350 miles) from NASA/Flight Research Center, Edwards, California.

Instrumentation, supporting hardware and interfaces are briefly reviewed.
Improvements to the measurement technique are also presented.

Included are curves, tables and comments which support the events during
particular flights where the data indicates changes in atmospheric conditions were

genled before and during turbulence encounters. The conclusions emphasize the need
or additional flight tests that are coordinated with meteorclogical predictions of

turbulence conditions in the moderate to severe classifications.

Operational experience gained with each flight allowed problems in equipment
functions and data evaluation to be assessed and corrected so as to improve the

"follow-on" flights that were conducted. Design improvements are recommended for
existing and future sensor systems as well as use of more efficient methods of
data reduction as a result of this experience.

A continuation of the flight test program is planned for the coming year by

FAA.
FPebruary 1973
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lations.

time, and false targets.
involved in the reported discrepancies.

error matrix.

automating future performance tests.

This report analyzes the returns from a recent ATC performance
survey initiated by the Beacon System Interference Problem Subgroup.
began on 27 November 1971 and lasted for two weeks,
37 facilities with problems considered representative of the entire system; in-
cluded were enroute centers, civilian towers and military air traffic instal-

The survey

Participation was limited to

Examination of the deficiency data revealed that the most common
nationwide problem was the loss of beacon coverage for a short period of time.
This is followed by broken target slash, ring around, loss of coverage for long
The returns are sorted to identify the type of aircraft
For each aircraft the data is further
refined on the basis of error category, and the performance summarized by an
Attention is focused on the air carriers and the beacon dis-
crepancies assoclated with this group are catalogued.
are derived and employed to normalize the discrepancy information.
sulting data reveals significant performance variation among the different
air carriers, as well as between different aircraft.
which the survey was conducted 1is discussed, and recommendations made for

Air traffic statistics
The re-~

Finally, the manner in
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The use of phased arrays for the proposed landing system

(MLS) is discussed.

Studies relating to ground reflections,

near field focusing, and phased-array errors are presented.
Two experimental antennas which were fabricated and tested
are described. Complete component specifications as well
as test results are included.
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16. Abstreer

fications are included, as well as test results.

Volume II contains Appendixes A through C.

The use of phased arrays for the proposed landing system (MLS) is
discussed. Studies relating to ground reflections, near field focusing, and
phased-array errors are presented. Two experimental antennas are
described which were fabricated and tested. Complete component speci-

The first annual report, having the same title, was published in
September 1971 as report number FAA-RD-71-87 (TSC-FAA-71-29),
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16. Abstreet This report summarizes the results of a preliminary ASTC (Airport Surface Traffic Con-
trol) requirements analysis. The analysis was performed under a TSC/DOT contract &nd its
scope was restricted. Consequently, the results shown are based on limited data and ad-

diticnal follow-on work by TSC is planned.

The study concentrated on the analysis of the ASTC requirements at three airrorts
(Boston-Logan, Los Angeles and Chicage OtHare) to obtain baseline data,and extrapclated
these results to an additional six airports (Seattle-Tacoma, Bradley, Cleveland, Detroit,
Pittsburgh and Philadelphia) using data-of-record and the results of the baseline airnort

analysis.

The results of the study indicate a need for immediate improvement of the ASTC system
in the 19701980 period at the baseline airports, with the need for improvements during
peak periods at the Chicago O'Hare Airport under all visibility conditions, and at Boston
and Los Angeles in poor visibflity conditions. Similar results are obtained by extra-
polation for the other six airports surveyed in the course of this study, with the require-

ments for improvement being generally less critical with respect to the time of their

implementation.

The primary measures that were used to determine the requirements for {mprovements
are; controller communication workload snd communication channel ovarloads, the contrnl-
ler capability to handle simultanecusly the traffic required to achieve operational rates
dictated by traffic demand, and controller capability to accept and release runway traf-

fic with small headways, relative to the existing and/or projected traffic demand.

A preliminary evaluation of the value of potential ASTC improvements indicates that
surveillance improvement, coupled with procedural changes, would result in the greatest
capability increase. This is followed, in terms of potential payoff, by automation of the

conflict-resolution function.

A requirement for improvement of the traffic flow networks (taxiway concrete) exists

and may be the major factor determining the feasibility, costs, and payoff of ASTU

improvements.
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16. Abstract
This document presents the flight-test plans for the

U.S. DOT/Transportation Systems Center STOL Avionics
Flight-Test Program. Tests described include:

a. Shakedown Test, Hanscom Field,

b. NAFEC Checkout Tests,

c. Area Navigation Tests,

d. Approach Flight Tests,

e. VOR Filter Tests,

f. Land/Sea Interface Tests,

g. Maneuver Flight Tests,

h. Philadelphia Noise Tests,

i. Northeast Corridor Tests,

j. Mountain Region Tests, and

k. New York City Tests.
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16. Abstrect

Two experiments involving the coding of Air Traffic Control mes-
sages for Digital Data Link transmission are reported. Reaction times and error
rates to slide presentations were recorded for both experiments as a means for
assessing the relative meaningfulness of messages.

Experiment I studied the differences between long and short ab-
breviations with and without spaces. The need for the use of spaces was demon-
strated. The experiment also indicated that with proper spacing, short and some-
what cryptic abbreviations were as useful as the longer and seemingly more
meaningful abbreviations, even with only brief training of the experimental
subjects.

Experiment II provided a procedural variation using the same
stimulus material as that reported in Section III of Report FAA-RD-72-150, with
generally comparable results. It was again determined that for short ATC messages
differences in type font were not significant, that arrows were generally better
than words for altitude and heading commands, that a format of three short lines
was better than one extended line, and that "L" and "R" as heading commands in
messages such as "HDGL230" were extremely difficult to comprehend.

17. Key Werds 18, Distribution Statement
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“'Ah""'Analysis indicates there are feasible methods for achieving

surveillance of vehicles on the airport surface by means of time-of-
arrival measurements of the vehicle's ATCRBS Transponder reply at
three or more receiver sites. Some methods require modification to
aircraft equipment while others do not. Performance will be superior
with modification to aircraft equipment. On the other hand, the num-
ber of vehicles capable of participating in the system will be smallen
The principle problems to be overcome in system design are the poten-
tial garbling of replies through fruit responses, multipath responses,
and responses from more than one vehicle to a single interrogation.
The analysis indicates that techniques exist to overcome these effects
with sufficient promise to warrant an austere implementation of a

Data Acquisition Subsystem.

Contained herein is a definition of an ATCRBS Based Surface
Surveillance System, analyses of various problems and techniques to
achieve a satisfactory Data Acquisition Subsystem, and criteria for
conducting a test program for further verification of feasibility and
design.
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16. Abstract

density changes with time.

The theory of traffic flow following a lane block-
age on a multi-lane freeway has been developed. Numerical
results have been obtained and are presented both for the
steady state case where the traffic density remains con-
stant and the non-steady state case where the traffic
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16  Abstreer

The mathematical model of a sprung mass moving along
a simply supported beam is used to analyze the dynamics of
a power-collection system. A computer simulation of one-
dimensional motion is used to demonstrate the phenomenon
of collector-power rail interaction. Parametric resonance
in an undamped collector is shown to exist at several
speeds below 300 miles per hour. However, it is demon-
strated that amplitude can be controlled at all of these
resonant speeds with the proper use of damping.

February 1973
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16. Abstroct

A ram air cushion vehicle (a type of ram wing) is described
schematically and compared with a conventional air cushion vehicle
design. The nonlinear equations for the flow in the cushion region
are derived. A review is made of the most recent literature on the sub-
ject of wings operating in a rectangular channel, and an approximate
solution is developed which shows the relative effects of momentum
and viscosity on the pressure distribution. Several analytic solu-
tions are presented which show the effect of a small roll angle on
the flow pattern; equations for the rolling moment coefficient are
also obtained. It is recommended that future efforts be aimed at
developing proper numerical techniques which can solve the nonlinear
flow relations and that recent experimental efforts to obtain the
lateral stability coefficients be continued and expanded.

March 1973
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