Federal Aviation Administration
Activities
In the Agency's b0th Year

AN IN-DEPTH REPORT

U.S. DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration
Washington, D.C. 20591



FOREWORD

What does FAA with its worldwide organization, its 58,000
employees and its $3 billion annual budget, accomplish in a given
year? This report is an attempt to answer that question as fully
as possible for a representative year--in this case, the agency's
50th. Its activities were chosen for in-depth examination for at
least three principal reasons: first, because the year was an
important landmark in the agency's history justifying such an exami-
nation; second, because the review would provide a valuable bench-
mark for measuring the accomplishments of future years; and third,
because much of what the agency accomplished during the year was
addressed to meeting the challenges of the’80's--the crucial eighth

decade of the 20th century in which we now find ourselves.
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Chapter 1

THE AGENCY TURNS 50

Man first flew in powered flight on December 17, 1903.
On May 20, 1926, roughly 22 1/2 years later, the Air Commerce
Act of 1926 was signed into law, establishing for the first
time the Federal Government's responsibility for the regula-
tion of civil aviation. To implement the Act, a bureau-level
agency, the Aeronautics Branch, was created in the Department
of Commerce effective August 11, 1926; and on July 1, 1934,
the Branch was renamed the Bureau of Air Commerce. On June 23,
1938, with the passage of the Civil Aeronautics Act of that
year, the Bureau became the independent Civil Aeronautics
Authority. On June 30, 1940, the Authority was returned to
the jurisdiction of the Department of Commerce, and became
the Civil Aeronautics Administration. With the passage on
August 23, 1958, of the Federal Aviation Act of 1958, what
had been the Civil Aeronautics Administration in the Depart-
ment of Commerce, became the independent Federal Aviation
Agency. On April 1, 1967, the Agency was assigned to the
newly established Department of Transportation (DOT), and
became the Federal Aviation Administration (FAA), the

designation it bears today.



In May 1976, the Federal role in air regulation--and
the FAA with it--turned 50; and in July, less than two
months later, the Nation began celebrating its 200th anni-
versary. Both anniversaries fell within the inclusive period
of this report——the 1l5-month period, June 30, 1975, through
September 30, 1976. Comprising FY 1976 plus a transitional
gquarter, its 15-month duration reflected the fact that the
Federal fiscal year, which since 1842 had begun July 1 and
ended June 30, would now, for the first time, begin October 1

and end September 30.

FAA: What It Is and What It Does

The Federal Aviation Administration, the aviation com-
ponent of the U.S. Department of Transportation, operates
under authority of the Federal Aviation Act of 1958 (as
amended). Its responsibilities under that charter are:
to regulate air commerce so as to promote its safety and
proper development; foster the growth of civil aeronautics
both at home and abroad; contrcl the national airspace to
ensure its safe and efficient use; develop and operate a
common system of air navigation and air traffic controcl for
both civil and military aviation; promote the development of
an effective national airport system; regulate aviation Secu-
rity; and ensure the compatibility of aviation with the

environment.



To accomplish what is essentially a dual mission which

calls for the agency to both regulate and foster civil aviation,

FAA involves itself in a wide variety of actions, programs, and

activities. 1In the first 25 of the many that come to mind, FAA--

o]

Provides the systems, procedures, facilities, and
devices needed for a safe and efficient system of
air navigation and air traffic control to meet the

needs of civil aviation and air defense.

Operates its own specially instrumented aircraft
to check the effectiveness of air navigation aids

in the United States and, as required, abroad.

Installs, operates, and maintains communications
equipment, radio teletype circuits, and traffic
and weather message switching stations to ensure
the proper functioning of the National Airspace

System.

Operates and maintains a network of air traffic
control towers, air route traffic control centers,
and flight service stations to ensure the proper

discharge of its air traffic control responsibility.



Develops and enforces air traffic rules and regula-

tions, and allocates the use of the national airspace.

Provides for the security of air traffic to meet

national defense regquirements.

Locates, installs, maintains and operates visual,
electro-mechanical, and electronic aids to air

navigation.

Keeps the manufacture of aircraft, aircraft engines,
propellers, appliances, and avionic components under
constant surveillance and continuing test, and type-
certificates them when it is satisfied that they are
safe and comply with Federal Aviation Regulations

(FAR's) .

Helps promote civil aviation abroad by the dispatch
of technical groups to foreign countries, by train-
ing foreign nationals and by providing technical

information to foreign governments in need of it.

Provides technical representation at international
conferences, and participates as part of the U.S.
delegation in the deliberations of the International
Civil Aviation Organization (ICAO), and other

international organizations.



Certificates airmen, pilot schools, aviation main-

tenance schools, parachute lofts and repair stations.

Issues operating certificates to airports, airlines,
air taxis, and agricultural and external load opera-
tors; and has the authority to revoke them, if in the
opinion of its inspectors, the required standards

are not lived up to.

Administers programs to insure the satisfactory
development of the National Airport System, and as

an essential part of that activity, provides grants-in-
aid to assist state and local airport sponsors in the

planning and development of their airports.

Conducts research, engineering, and development
programs addressed to the enhancement of the safety

and efficiency of its operations.

Operates the National Aviation Facilities Experimental
Center (NAFEC). An extensive proving ground equipped
to check out and contribute to FAA's research and
development programs, NAFEC assists other elements

of the agency with their research, development, and

technical implementation problems.



Guarantees loans to small certificated airlines for
the purchase of aircraft required to improve the
efficiency of their operations and the quality of

their service to the public.

Operates a civil aviation war risk insurance program
which provides insurance coverage for U.S. civil
aircraft involved in operations in the interest of

the U.S. during wars and national emergencies.

Provides an automated registry service for air-
craft, aircraft engines, propellers and appliances,
as well as a centralized, nationwide system for

recording aircraft ownership.

Conducts environmental protection programs designed
to control air pollution, abate aircraft noise, and

prevent degradation of the ozone layer.

Maintains a network of Flight Standards Service
district offices to enhance the safety of general
aviation and air carrier aviation operations, and
to provide the supervision and inspection required
for the proper implementation of the agency's

aircraft certification program.

Conducts an extensive civil aviation security program

to deter and prevent hijacking and sabotage.



0 Maintains gquality control assurance units and other
special test and inspection sections in its regional
engineering and manufacturing echelons to insure
that devices and equipment that it inspects prior
to certification conform to the approved design and
comply with the appropriate Federal Aviation Regula-

tions (FAR's).

o Pursues an extensive medical safety research program
whose object is to prevent accidents; identify human
factors that cause accidents; and insure that accidents

which do occur are survivable.

0 Maintains a service difficulty program which provides
a computerized service for the collection, analysis
and dissemination of malfunctions and maintenance
difficulties encountered in the maintenance of

general aviation and air carrier aircraft.

0 Operates a regulatory program to insure that the
movement of hazardous materials by air does not
compromise safety, especially in passenger-carrying

aircraft.

The Changes in the Top Leadership

As the period opened, the agency was led by James E. Dow,
the Acting Administrator. Named Deputy Administrator by

President Nixon on July 24, 1974, in one of Nixon's last acts



in office, Dow became Acting Administrator on April 1, 1975,
following the resignation the day before of the agency's fifth
Administrator, Alexander P. Butterfield, a former Air Force
colonel and White House aide. Dr. John L. McLucas, a former
Secretary of the Air Force, and at one time president and
chief executive officer of MITRE Corporation, was sworn in

as Administrator on November 24, 1975, and Dow returned to

his previous status as Deputy Administrator.

On March 31, 1976, Dow, who had begun his career as an
air traffic controller, retired after 32 years of Government
service, and Jeff Cochran, previously FAA Associate Admin-
istrator for Engineering and Development, was sworn in as

Acting Deputy Administrator the next day.

The Year's Accomplishments

The agency's 50th year was marked by many outstanding

accomplishments. In a few of the more noteworthy, FAA--

o Completed a long standing program to modernize its

flight inspection fleet.

© Inaugurated a high altitude, local flow control/
profile descent system for the use of landing jets

at all major terminals in the contiguous 48 states.



Prepared and issued free of charge to all active
pilots in the country requesting it, a pilot/con-
troller glossary calculated to reduce confusion
about the accepted meaning of key words and phrases
used in air traffic control procedures by pilots and

controllers.

Planned for the ad hoc improvement of its flight
service station system in the short and intermediate

term, and for its full automation in the long term.

Continued full-scale implementation of the Upgraded
Third Generation (UG3RD) air traffic control system,
so as to be in a position to take care of the vastly
increased air traffic projected for the 1980's and

1990's.

Put into full operation as part of the National
Airspace System, the last of the 20 domestic NAS

En Route Stage A air route traffic control centers
(ARTCC's). Also put into operation as part of the
same system, the last of 63 ARTS III automated radar

terminal systems.

Completed the installation of a conflict alert system
at all 20 of its domestic ARTCC's, and began operating
at its ARTS III terminals, a minimum safe altitude

warning (MSAW) system.



Completed the installation at all of its air route
traffic control centers of two basic support systems:
a central control monitoring system (CCMS), to control
and monitor on an automatic basis most center
mechanical, electrical, electronic and fire alarm
systems; and a power conditioning system (PCS) to
provide each center with an immediate supply of

power in the event of a commercial power failure.

Let a contract for a direct access radar channel (DARC)
subsystem which would go into action when existing
radar data processing (RDP) systems at the centers
either failed or had to be shut down for routine
maintenance.

Had under active development automatic equipment
capable of detecting explosives in lockers, cargo

holds and luggage compartments.

Let contracts to provide its highest density ARTS
III terminals with major enhancements including a
continuous data recording and playback capability,
a fail-safe.system which would permit them to
continue operating in the event of a component
failure, and a continuous radar tracking capability
which would enable them to track both transponder

and nontransponder equipped aircraft.
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The Official Safety Record

Official statistics on the accident and fatality rates
of U.S. civil aviation are issued on a calendar, rather than
fiscal year basis, by the National Transportation Safety
Board (NTSB), as part of its statutory responsibility for
determining the probable cause of all civil aviation
accidents. In a release issued in January 1976, the Safety
Board reported that during calendar year 1975, U.S. air
carriers completed the best safety record in years, and that
except for total accidents, which increased slightly, the

same was true of general aviation.

In air carrier operations--a category that includes
the certificated air carriers, the supplemental (charter)
carriers, and, for the first time, the commercial operators
of large aircraft--there were 45 total accidents in 1975,
as compared to 50 in 1974. Of those 45 accidents, two
involved the supplemental carriers, seven the commercial
operators of large aircraft, and 36 the certificated air
carriers. There were only three fatal air carrier accidents
in the year 1975. The three, down from 10 in 1974, were
the fewest air carrier fatal accidents in the 27 year period
since 1949. The 124 fatalities sustained in these three
fatal accidents compared with 471 in the 10 fatal ones in
1974. This was the lowest number of fatalities since 1957,

when there were 98.
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Air carrier accidents in all operations over the 1ll-
year period 1965 through 1975 revealed a consistent downward
trend. The high, 86 accidents, occurred in 1965; the low,
45 accidents, in 1975. Similarly, fatal accidents ranged
from the 1968 high of 16 to the 1975 low of three. This
reflected itself in a drop in total passenger fatalities
from 421 in 1974,to 113 in-1975, and a decrease in the
passenger fatality rate per 100 million passenger miles

flown from 0.197 in 1974, to 0.070 in 1975.

Among the commercial operators, one operator accounted
for the two fatalities of the year in that category. Among
the supplemental carriers, on the other hand, there was only
one accident during the year, and no fatal accidents for

the fifth consecutive year.

General aviation, a category that included FAR Part
135, air taxi operators and other non-carrier, small
aircraft, also had a good year as compared to the previous
year from the point of view of aviation safety. The air
taxi operators did particularly well. Total accidents
among them decreased from 191 to 180; fatalities went down
from 40 to 26; and the total accident rate per 100,000
hours flown dropped from 5.25 to 4.71; and the fatal

accident rate from 1.10 to 0.68.

12



Total general aviation accidents--4,575 in 1975 and
4,425 in 1974--increased slightly for the second year in a
row. But fatal accidents in this category decreased from
729 in 1974 to 662 in 1975; fatalities from 1,438 to 1,324;
and the fatal accident rate per 100,000 aircraft hours flown
from 2.24 in 1974 to 2.01 in 1975--the lowest recorded fatal

accident rate for general aviation since the end of World War II.
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Chapter 2

AVIATION SAFETY

FAA's basic mission is aviation safety. In addition to
an air navigation and air traffic control responsibilities
addressed to enhancing the efficiency of air operations and
insuring their safety, the agency's safety effort covers an
immense array of regulatory, administrative, and advisory
actions aimed at insuring the safety of every aspect of the
aviation process--actions which the agency designates as its

aviation safety function.

Aviation Safety: The Function in Outline

A brief description of what the agency's overall avia-
tion safety function consists of, could well begin with
certification, a principal form of safety regulation much
used by the agency to maintain and improve safety standards.
This type of regulation is particularly important in the
certification of airmen, aircraft, and aircraft components,
pilot schools, aviation maintenance schools, parachute
lofts, repair stations, and airports serving air carriers
certificated by the Civil Aeronautics Board (CAB). The
certification principle is also at play when FAA issues

operating certificates to air carriers, air taxi operators,

14



rotorcraft external load operators, and helicopter service
operators, and monitors their operations with the under-
standing that their certificates will be revoked if proper

operational standards are not maintained.

Other important aviation safety measures in this area
include the conduct of an airports data program which yields
information essential to aviation safety; the implementation
of security measures to deter hijacking and sabotage; and
the regulation of the way animals, hazardous materials and
handicapped persons are carried in air commerce. In addi-
tion, FAA conducts a highly effective, safety-related
Engineering and Development (E&D) program addressed to the
prevention of fatal accidents and injuries in the various
stages of flight, and a medical safety research program
designed to improve pilot and air crew effectiveness and
assure optimum conditions for their survival during various

aircraft emergencies.

The agency also sponsors a variety of non-regulatory
aviation safety programs. These include, among others,
pilot and mechanic refresher programs and award programs,
aviation safety and accident prevention seminars, and the
conduct annually of more than 5,000 general aviation safety

clinics.
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To insure safety in the field, and to monitor air
carrier and general aviation operations first hand, the
agency operates a nationwide network of more than 100 air
carrier district offices (ACDO's), general aviation district
offices (GADO's), and flight standards district offices
(FSDO's), combining in the one office ACDO and GADO functions.
These district offices operate with one principal object in
mind: aviation safety. The ACDO's and the ACDO elements in
the FSDO's concern themselves full time with the safety of
the air carriers; and the GADO's and the GADO elements in

the FSDO's, with general aviation safety.

The ACDO's and the ACDO elements in the FSDO's have the
task of conducting air safety programs which have to do with
the certification, inspection, and surveillance of the
operations, maintenance programs and facilities of the
Nation's air carriers and commercial operators; the certi-
fication and surveillance of their airmen; the surveillance
of airports used in air carrier training and commercial
operations; and the continuing inspection and surveillance
of aircraft used in those operations. The GADO's and the
GADO elements in the FSDO's, in turn, conduct safety pro-
grams having to do with the certification, inspection and
surveillance of men and machines involved in general avia-

tion operations, the airworthiness of general aviation

16



aircraft, the certification of air taxi operators and aerial
dusting and rotorcraft operators, and the inspection and
surveillance of general aviation operations to insure com-
pliance with applicable regulations and mandatory safety

reguirements.

As of September 30, 1976, a total of 1,987 FAA employees--
mostly operations, maintenance, and electronic inspectors--
were assigned to the ACDO's, GADO's and FSDO's: 623 to the
ACDO's; 966 to the GADO's; and 398 to the FSDO's. The
ACDO's and the ACDO elements in the FSDO's had assigned to
them a total of 618 inspectors. Of that number, 391 were
operations inspectors; 161, maintenance inspectors; and 66,
electronics inspectors. The GADO's and the GADO elements in
the FSDO's, in turn, had assigned to them 492 operations
inspectors, 101 maintenance inspectors and 53 electronics
inspectors. They also had assigned to them 81 general
aviation accident prevention specialists whose job, as the
name implies, was to give their full time to the prevention

of general aviation accidents.

The GADO's and GADO elements in the FSDO's, all of them
in day-to-day, face-to-face contact with the general avia-
tion flying public, are continuously at work helping to
promote general aviation safety. They do so by working

directly with the airmen in their districts in safety

17



matters; by monitoring the airworthiness of their aircraft;
by checking out the effectiveness of the pilot schools,
aviation maintenance technician schools, repair stations,
and parachute lofts located in their districts; by taking
appropriate corrective action if it is determined that
general aviation accidents occurring in them were due to
pilot error or failure to comply with the Federal Aviation
Regulations (FAR's); and by insisting on, and securing full
compliance with the FAR's in their respective areas. In
addition, they help insure the safety of the air taxi opera-
tors, rotorcraft external load operators, agricultural
aircraft operators, and helicopter services doing business
in their respective areas by certificating them and con-

tinuously monitoring their operations.

The ACDO's and the ACDO elements in the FSDO's con-
tribute to aviation safety in their own way, and have the
leverage to do the job. They have it because the air carrier
inspectors must approve the way the air carriers conduct
their operations if they are to be allowed to retain the

operating certificates entitling them to remain in business.

The specifics of the aviation safety activities dis-

cussed above, follow.
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Airman Certification

Section 101(7) of the Federal Aviation Act of 1958
defines an airman as "any individual who as the person in
command or as a pilot, mechanic, or member of the crew, in
the navigation of an aircraft while underway; ... any indi-
vidual who is directly in charge of the inspection main-
tenance, overhauling, or repair of aircraft, aircraft engines,
propellers or appliances; and any individual who serves in
the capacity of aircraft dispatcher, or air traffic control
tower operator." To become an airman, an individual must
have an FAA certificate and be rated in his specialty. He
must demonstrate that he has mastered his specialty; and in
specialties where this is required, that he meets prescribed

physical standards.

For certification purposes, airmen are of two kinds:
pilots, and nonpilots. The pilot category includes student,
private, commercial, airline transport, flight instructor,
helicopter, glider, and "other" pilots. The nonpilot cate-
gory includes mechanics and repairmen, parachute riggers,
ground instructors, dispatchers, control tower operators,
flight navigators, and flight engineers. To be valid,
pilot, flight engineer, flight navigator, and control tower
operator certificates must be accompanied by current medical
certificates. However, balloon pilots and glider pilots are
exempt from the requirement, as are mechanics, parachute

riggers, ground instructors, and dispatchers.

19



Since November 1974, a rule under FAR Part 61, Certi-
fication of Pilot and Flight Instructors, has made it manda-
tory that all certificated pilots who wish to act as pilots
in command, be subject to a biennial flight review (BFR) to
determine at the end of every 2 years that they are qualified
to act in that capacity for a succeeding 2-year period. The
review is, in short, a currency requirement applicable to
pilots flying as pilots in command, which permits them to

continue in that capacity only if their BFR's are satisfactory.

The certification process has a two-fold aspect. It
requires, on the one hand, the establishment of the compe-
tency of the applicant in the specialty in which he seeks to
be certified; and on the other hand, the determination of
his physical condition when that is germane to the certifi-
cation. The two interrelated requirements are administered
separately by the FAA organizations best fitted to take care
of them; and the records of both types of tests kept on file

at the FAA facilities which can handle them best.

On the competency testing side, the Examinations
Branch of the Aeronautical Center at Oklahoma City, prepares
the written examinations, study guides, manuals and instruc-
tional materials needed to prepare for the written tests for

some 35 airmen specialty ratings from ground instructors,

20



navigators, and pilots, to mechanics and parachute riggers.
The examinations are distributed to the 100-and-more GADO's
and FSDO's. They are given there, and returned to the
Examinations Branch which grades them and keeps the test

records on file.

Practical tests for pilot, mechanic, parachute rigger,
and other airman specialties are also administered at the
district offices. 1Inspectors qualified as flight instruc-
tors take care of roughly half the pilot tests, and desig-
nated pilot examiners--experienced private flight instructors
highly qualified to do the job--take care of the rest.
Biennial flight reviews are also administered at the district
offices, with the FAA inspectors and the designated flight

examiners, as before, sharing the task between them.

Applicants for mechanic, parachute rigger, and other
nonpilot airman certificates are examined by suitably
qualified district office inspectors. Mechanic applicants,
for instance, are tested by the maintenance inspectors; and
the parachute rigger applicants by inspectors qualified in
that skill. Similarly,where knowledge of electronics and
avionics is called for in a specialty, the electronic inspectors

conduct the examination.
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When the applicants have passed their written and
practical tests, they are certified by the district offices
where they took the tests as qualified in their specialties.
The Examinations Branch at Oklahoma City is informed; and
after recording and filing the details of the tests, and
receiving information that they are physically qualified,

mails the newly certified airmen their certificates.

About 50,000 new private pilot certificates and an
additional 200,000 pilot and nonpilot airmen certificates of
all descriptions are certified by the district offices each
year. The Examinations Branch had on file as the period
closed the records of more than 2,200,000 airmen. Of this
number, more than a million airmen were considered active,

and 800,000 had medical records.

Administration of the medical side of the certification
program is more complex. The Aeromedical Certification
Branch (ACB), of the Civil Aeromedical Institute (CAMI), a
staff section of the FAA Aeronautical Center at Oklahoma
City, the unit principally involved in its administration,
receives and reviews more than half-a-million physical
examination reports yearly. It is backed by the Data Services
Division of the Aeronautical Center, which provides automatic

data processing (ADP) support for the medical reports and
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airman certification records, making them instantly available

from its data banks when needed.

Following a practice that dates back to the Air Commerce
Act of 1926, the physical examinations required under the
airman certification system are performed in the first
instance by private physicians designated by FAA as aviation
medical examiners (AME's). As of September 30, 1976, FAA
had on its rolls, 7,566 designated AME's. Of these, 6,778
were private practitioners in the United States; 338 were
private physicians abroad; and 450 were senior flight

surgeons at military bases.

Under the existing procedure, the AME's forward the
completed physical examinations to the Aeromedical Certi-
fication Branch at Oklahoma City, which reviews them and
enters the data in the Data Service's Division Comprehensive
Airman Information System (CAIS) data bank where it is
available for instant use. During the 15-month period under
review, ACB received and reviewed 676,137 reports of physical
examinations, including 9,066, which could either be denied
by ACB itself, or by the AME's when they transmitted them to
Oklahoma City. As of September 30, 1976, there were 781,819

medically certified airmen in the system.

Under FAR Part 67, Medical Standards and Certification,

Section 67.27 provides that any airman denied medical
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certification, may request reconsideration by the Federal

Air Surgeon, who ex officio is also head of the FAA's Office

of Aviation Medicine (AAM). Of the 1,324 denials referred
to the Federal Surgeon during the 15-month period, 456 were

reversed and appropriate certificates issued.

An applicant has a further recourse if the Federal Air
Surgeon sustains an AME or ACB denial. Under Section 602 of
the Federal Aviation Act, he can petition the National
Transportation Safety Board (NTSB) for a review of the
denial. During the 15-month period, 379 applicants filed
petitions for review by NTSB. Cases dealt with and closed
by NTSB during its course included 78 affirmations of FAA

denials, 10 reversals of FAA denials, and 295 dismissals.

The system also provides that an airman denied a medical
certificate under the medical standards portion of FAR Part
67, may petition FAA under the general rulemaking procedures
of FAR Part 11 for exemption from the disqualifying portion
of FAR Part 67. The Federal Air Surgeon, assisted by medical
specialists appropriate to the case, considers such petitions.
Of the 1,091 petitions for exemption submitted during the
period, 395 were granted. Of the 696 which were denied, 146
denials were based on the petitioner's failure to provide
the specialists called in on his case with the medical

information needed to properly consider the petition.
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The FAA airman certification program is, without ques-
tion, the largest program of its kind in the world. As of
June 30, 1976--the only date for which official figures are
available--there were 1,071,532 active certificated airmen
in the country. Of this number, 741,887 were in the pilot
category, 329,645 in the non-pilot category. Of the 741,887
airmen in the pilot category, 185,085 were student pilots;
308,971 were private pilots; 190,253 were commercial pilots;
43,949 were airline transport pilots; 45,978 were flight
instructors; and 13,629 were helicopter, glider, and "other"
pilots. Of the 329,645 persons in the nonpilot category,
208,986 were mechanics}? 52,617, ground instructorsy 27,099,
flight engineers; 24,346, control tower operators; 8,539,
parachute riggers; 5,782, dispatchers; and 2,276, flight

navigators.

Certification of Aircraft and Aircraft Components

FAA makes certain that new aircraft, engines and
propeller models, and their components, parts and accom-
panying appliances meet prescribed standards when completed,
by requiring that they be type-certificated. The agency
issues type certificates for new models of aircraft, engines,
and propellers when they meet prescribed airworthiness and
noise standards, and are believed to be safe. 1In the case

of an approved change in a type-certificated model, FAA
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issues a supplemental certificate. On the other hand, if
the change is substantial enough to warrant it, the agency
issues a new type certificate. Foreign aircraft seeking
U.S. certification are subject to standards comparable to

those U.S. aircraft must meet.

Certification of aircraft and aircraft components is
the responsibility of the Engineering and Manufacturing
element of the FAA Flight Standards Service. That element,
in addition to providing for the safety of future aircraft
designs, has the further task of seeing to it that new
aircraft designs and the improvement of existing designs are

free of unsafe features and comply with the FAR's.

The agency's E&M organization is on three levels. It
consists of an Engineering and Manufacturing Division in
headquarters; E&M divisional components in each of the 12

regions; and 20 district offices in the regions.

In addition to managing the overall E&M effort, the
Engineering and Manufacturing Division in Washington is
responsible for the promulgation and issuance of new safety
standards, policies, and special conditions required to
insure aviation safety in aircraft designs incorporating
novel or unusual features not adequately covered in exist-
ing regulations. All other FAA certification functions

are delegated to the 12 regional directors to whom the
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regional E&M offices report. In 1l of the 12 regions they
report through their Flight Standards Division chiefs; in
the case of the Western Region (which as to E&M functions is
somewhat differently organized than the others), through the

Chief of the Aircraft Engineering Division.

Below the regional E&M elements are the field offices
which are known in the Western Region as Aircraft Engineering
District Offices (AEDO's); and as Engineering and Manufacturing
District Offices (EMDO's) elsewhere. At the close of the
period, there were three AEDO's in the Western Region and 17
EMDO's elsewhere in the system. The Great Lakes Region had
five of the 17 EMDO's; the Eastern and Southwest Regions,
three each; the Southern and Central Regions, two each; the

New England and Northwest Regions, one each.

Except for Western Region, with its somewhat different
bréanization, the typical E&M organization was wholly part
of a Flight Standards Division. 1In addition to flight test
sections, E&M branches, manufacturing inspection sections
and other similar inspection units, it generally had assign-
ed to it an Aeronautical Quality Assurance Field Office
(AQAFO) , and an overall Quality Control Unit, with two
principal components: a Systems Worthiness Analysis Program
(SWAP) unit; and a Quality Assurance System Analysis Review

(QASAR) unit. In Western Region, the quality assurance

27



units were dispersed. The AReronautical Engineering Division
had the QASAR team; the Flight Standards Division, the SWAP

unit.

Of the 561 technical E&M positions in the various
regional headquarters, AEDO's and EMDO's at the end of the
period, 141 were manufacturing inspectors and 293, engineers,
of whom 41 were flight test pilot/engineers. Working closely
with the manufacturers, the engineers as a group are responsible
for the review of aircraft design improvements before they
go into production. The engineers and the manufacturing
inspectors at the EMDO's and AEDO's see to it that all
production aircraft passing through the factory conform to
the approved design. The manufacturing inspectors check the
manufacturing process every step of the way, and the flight
test pilot/engineers join in the tests at all points where
their expertise can be used to advantage. If everything is
in order, FAA approval of the manufacturer's quality control
system follows. To make assurance doubly sure, the SWAP
units take a hand in the proceedings; and QASAR teams conduct
systematic industry post-audits to determine whether, and to
what extent, FAA airworthiness standards have been complied

with.

The FAA certification system is equally effective in

taking care of the situation when an unsafe condition is
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discovered in an aircraft or aircraft component after
certification. When the unsafe condition is detected, the
Director of the region in which the plane or component was
certificated has full authority to take care of the situa-
tion. If the unsafe condition is pressing, or of such
magnitude as to make it impractical or contrary to the
public interest to issue a notice of proposed action in
the matter, he can under FAR Part 39, Airworthiness Pro-
cedures, issue an airworthiness directive (AD), as an
immediately adopted rule with the force of law, ordering
that appropriate corrective action be taken as quickly as
circumstances permit. In a less pressing situation, where
time is not of the essence, he can use the same FAR to
issue an NPRM, following which, after appropriate hearings,
a final rule can be developed and the unsafe condition

taken care of.

During the l5-month period under review, 85 new air-
craft models were type certificated, and supplemental type
certificates issued for 1,950 more. Seventy-nine engine
models, 25 propeller models, 5 balloon models, 8 glider
models, and 470 amateur-built aircraft were also certifi-
cated. This brought the total of aircraft certificated as
"experimental, amateur-built" to 5,068. In addition, thousands

of original airworthiness certificates, export certificates,
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and other related aircraft and aircraft component approvals

and certifications were issued during the period.

In other notable certification developments, FAA--

o Conducted 544 audits by Quality Assurance System
Analysis Review (QASAR) teams to check the com-
pliance of the manufacturers audited with FAA's

minimum airworthiness standards.

0 Revised the criteria in Technical Service Standard
C92 prescribing minimum performance standards for
Ground Proximity Warning Systems (GPWS),
when equipment which met the criteria began pro-
ducing an unacceptable number of false alarms
during normal operations, making it clear that the
criteria had been too stringently drawn. This was
taken care of in TSO-C92a, which permitted the
operators to alter them in such a way as
to insure that the activation device of the GPWS
was less sensitive and less likely, therefore,
to produce false warnings of imminent collision

with the terrain.

o0 Screened approximately 1,650 surplus military aircraft
during the period, under an FAA/DOD agreement dating

back to 1973, to determine their civil certification

30



potential prior to disposal by DOD. Sixty-three
percent of the aircraft screened were found to have

a good standard certification potential.

Issued an airworthiness directive (AD) on July 7,
1975, requiring that by December 31, 1977, the
floors in crew and passenger areas in the DC-10, the
L-1011, and the B-747, be modified and strengthened
to withstand in-flight depressurization caused by
the sudden opening of a large hole in the lower deck

compartment.

Certificated a man-powered experimental aircraft,
the first in the agency's history. The aircraft
was developed by Joseph Zinno, a retired Air Force
Colonel and former C-141 commander, who, in April
1976, successfully pedalled it into the air and,
after reaching an altitude of 30 feet, flew it

for 5 seconds at 4 miles an hour before landing.

Prepared a list of Proposed Special Conditions

for the certification of a powered hot air balloon
which Raven Industries, Inc., of Sioux Falls, S.D.,
had under development. The special conditions were
prepared by the Engineering and Manufacturing Branch

of the Flight Standards Division of the Rocky Mountain
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Region, the FAA regional office charged with surveil-
lance of the development. The preparation of these
conditions by the region became necessary because

the applicable regulation, FAR Part 31, Airworthi-
ness Standards, Manned Free Balloons, had nothing in
it envisioning a hot air balloon that was not only
equipped with an engine, a propeller, a complex fuel
system and an envelope pressuré fan, but was also

capable of being flown at will in any direction.

Issued several supplemental type certificates modify-
ing the Cessna 500 (Citation) aircraft, so that it
could be used to take news photos from the air. The
Rocky Mountain Region, which was in charge of the
certification, put the aircraft into restricted
category operation, under terms of which it was:

(1) permitted to carry additional fuel in the fuselage;
(2) allowed an increase in ramp and takeoff weight;
and, (3) given permission for the construction of an
operable, in-flight hatch through which the news

photos could be taken.

Certificated Grob Astri high performance sailplanes,

imported from Germany, as in the experimental-
exhibition category, pending issuance of regular

U.S. type certificates for them. The Central Region
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was in charge of the certification through its EMDO

and FSDO units at Wichita, Kansas.

o Certificated the Boeing 747 Special Performance (SP)
jumbo jet B-747 aircraft early in 1976. The new SP
aircraft was substantially the same plane as the
full-size B-747 but 47 feet shorter. The Northwest
Region which devotes the major part of its certifi-
cation effort to the certification of Boeing aircraft,
spent approximately 4,500 man-hours in certifying

this shortened version of the B-747.

School, Repair Station and Parachute Loft Certifications

FAA certificates pilot schools, aviation maintenance
technician schools, repair stations and parachute lofts;
issues advisory circulars on a yearly basis listing the
schools, stations, and lofts that have been certificated;
and inspects them all periodically to determine in each case
whether the certification should be continued. As of
September 30, 1976, certifications in this area included the
following: 2,697 pilot schools, 138 aviation maintenance
technician schools, 3,210 repair stations, and 57 parachute

lofts.

Of particular interest here, was the continuing recerti-
fication of pilot schools that had been certificated under

the "old" FAR Part 141 pertaining to pilot schools, to the
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different requirements set forth in the "new" FAR Part 141
(revised). The revised FAR part went into effect on
November 1, 1974, at which time FAA agreed to give pilot
schools certificated under the "old" FAR Part 141 a 2-year
grace period in which to meet the certification requirements

of the "new" Part 141.

The revised regulation, while giving the pilot schools
greater initiative in the way they presented their courses
and tested their students, put them under greater restric-
tions than before in the way they conducted their advertis-
ing, managed their training records, and used airport
facilities, simulators, and ground trainers. If a school
met prescribed standards in training, course content and
quality of instruction, it would be allowed to designate its
graduates as qualified without the need for further testing
by FAA inspectors or designated pilot examiners, and would
be eligible every two years for a renewal of its certificate

for a succeeding two-year period.

With most of the schools still operating under the
"0ld" FAR as the period opened, FAA inspectors had a busy 15
months of it recertificating as many as possible of the
"0ld" schools to meet the requirements of the new regu-

lation. The job was still continuing as the period ended.

34



Of the 2,697 certificated pilot schools in operation as of
September 30, 1976, 1,426 had been recertificated under the
revised regulation and 1,271 still remained to be recerti-

ficated under it.

The period was also notable for its emphasis on special
repair station certifications. A major item of interest
here was the provision for the special certification of
repair stations authorized to conduct non-destructive, X-ray
inspections of Beech 18 aircraft wing spars, especially as
a number of airworthiness directives had been issued in the
matter calling for wing straps and X-ray inspections at
1,200-hour intervals. As a supplement to previous AD's
issued the previous September laying down the special X-ray
inspection procedures required to take care of the diffi-
culty, a further AD was issued on February 26, 1976, requir-
ing that after July 1, 1976, only FAA-certificated stations
that were rated as "Limited Airframe--Beech 18 Series
Aircraft--Wing and Center Section Spar X-Ray Inspections,"”

would be permitted to perform such inspections.

To obtain this rating a repair station had to demon-
strate that it had the capability required in the AD. It
could do so by submitting a set of X-rays to FAA and inter-
preting them. If FAA determined that the reading of the X-
rays and their interpretation was satisfactory, the repair

station's personnel would be tested on their ability to read
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and interpret X-rays generally. If they passed this test,

the repair station would receive the sought-for rating.

H&R Inspection Services of Shawnee Mission, Kansas, the
first repair station in the Nation to qualify for this
rating, received its certificate on August 10, 1976. The
station also received a certificate as of that date for
magnetic particle, liquid penetrant and radiographic

inspections.

And there were a great many other similar certifi-
cations around the country. For example, Mac's Aircraft
Repair Station at Boone, Iowa, certificated as a repair
station during the period, was given a special rating certifying
it to be expert in the recovery of fabrics and synthetics--a

specialized skill calling for this special rating.

A further item of interest--and one of particular
interest to FAA because the GADO at Kansas City had a direct
hand in helping it along--was the continued growth and
expansion during the period of the School of the Ozarks. The
school, in addition to offering a course in aviation technology
at the college level, operates a certificated repair station
and a certificated aviation maintenance technician school in
which the students attending the school receive on-the-job
training in the repair station. The school is located at

Point Lookout, Missouri, in the foothills of the Ozarks, in
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the southwest corner of the state. In addition to offering
the B.S. degree in Aviation Technology, it operates a certi-

ficated repair station, and during the period acquired a
special avionics rating and qualified as an aviation main-

tenance technician school.

Perched on a steep bluff, high above the White River,
about 8 miles from the Arkansas state line, the school
operates a farm, a dairy and a small airport whose 3,000-
foot blacktop airstrip overlooks the river and ends abruptly
at the edge of bluff. Drawing its student body from young
people in the surrounding area in no position to pay
for the instruction, the school has established a unique
work-study program in which the students staff the farm, the
dairy and the airport, and carry on their studies at the

same time.

The GADO at Kansas City did everything in its power to
help the school establish itself. It helped to secure its
repair station certification, its avionics rating and its
aviation maintenance technician school certification, and
guided it in getting surplus test equipment wherever it was
to be had. The school was also successful in securing a
number of surplus aircraft for use in avionics and at little
or no cost, maintenance training. They included a Convair

240, once used for training at the FAA Academy; a DC-3 that
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had been part of the FAA flight inspection fleet; and a
converted, Canadian DeHavilland Beaver, secured without

charge from the Military.

The story was one of great achievement with compara-
tively little means. It was in achievement to which FAA was
glad to have lent a helping hand, if only for the sake of
the hundreds of students at the school who otherwise might
never have had the chance for the satisfying aviation careers

that this remarkable school makes possible.

Air Carrier Certification

The ACDO's and the ACDO elements of the FSDO's are
responsible under FAR Part 121 for the certification and
surveillance of the operations of the air carrier operators
of large aircraft (i.e., aircraft in excess of 12,500 pounds
takeoff weight). Included in that category are domestic air
carriers, flag air carriers, commercial operators, supple-
mental air carriers, intrastate commercial operators, and
scheduled cargo operators. They are also responsible, under
FAR Part 127, for the certification and operational surveil-
lance of scheduled helicopters operating in the system; and
under FAR Part 123, for the certification and surveillance

of the country's air travel clubs.

Handling the certification responsibility once the

carriers have been certificated requires that the ACDO's
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and the ACDO elements in the FSDO's see to it that the
carriers whose operations they are monitoring, comply with
the applicable regulations and the operational and mainte-
nance requirements set forth in the operational manuals that

the FAA inspectors concerned approve and enforce.

The GADO's and the GADO elements in the FSDO's have
the job of certificating the country's air taxi operators,
and monitoring their operations and maintenance activities
after they have been certificated. They have that responsi-
bility under FAR Part 135 for the small air taxis (i.e.,
those under 12,500 pounds) and under FAR Part 135.2, for
large (over 12,500 pounds) air taxis. In some FAA regions,
where GADO personnel are not as familiar as could be desired
with large aircraft operations, the tendency is to have the

ACDO's and FSDO's do the job.

As of September 30, 1976, the ACDO's and ACDO elements
of the FSDO's held the certificates of two helicopter opera-
tors, three scheduled cargo carriers, six scheduled intra-
state operators, 10 supplemental carriers, 14 travel clubs,
19 flag carriers, 21 domestic carriers, and 22 commercial
operators. Air taxi operators, large and small, numbered
just under 4,000 as of that date. Of this number, 3,920

operated small aircraft and were monitored by the GADO's and
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GADO elements of the FSDO's; and 60-or-so (monitored in some
cases by ACDO rather than GADO personnel) operated large

aircraft, including turbojet aircraft.

It was a tight, well-articulated system, in which every
aspect of the certification process was covered, and in

which no deficiency was likely to be overlooked for 1long.

Airport Certification

An airport certification program was provided for in
the Airport and Airway Development Act of 1970; and came
into being the same year as an amendment to the Federal
Aviation Act of 1958. The act,as so amended, directed the
FAA Administrator to establish safety standards for airports
serving CAB certificated air carriers and to certificate

them when they had complied with those standards.

In July 1972, the agency in Federal Aviation Regulation

Part 139 prescribed the minimum safety standards applicable
to airports serving the large aircraft operations of the
scheduled air carriers; and in March 1973, in an amendment
to the same FAR, set forth the minimum certification stand-
ards for airports serving the unscheduled large aircraft
operations, scheduled small aircraft operations, and heli-
copter operations of the certificated carriers. Because of

the low-density traffic at these airports, most were issued
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"limited" operation certificates; and, to a lesser degree
than the fully certificated airports serving the large
aircraft operations of the scheduled air carriers, were
required to meet certain minimum'safety standards for
certification. To give the program even greater flexi-
bility, the Airport and Airway Development Act, as further
amended in 1976, provided that the Administrator could
exempt the operators of certain air carrier airports from
the fire fighting and rescue requirehents if he found that
compliance with those requirements was unreasonably costly,
burdensome or impractical.

The gains in airport safety attributable to this pro-
gram since its inception were substantial. As of the end of
the period, the program was responsible for more than 2,000
safety improvements at approximately 900 airports around the
country, most of which corrected conditions which might have
contributed to accidents had no corrective action been

taken.

To meet certification requirements called for by the
program, 406 crash, fire and rescue vehicles were pur-
chased; 320 runways overlaid and repaired; and 325 provided
with improved markings. A total of 209 airports were equipped
with better lighting; 306 were cleared of dangerous obstruc-
tions; and 316 were required to install new fencing. In
addition, 319 airports upgraded their two-way crash, fire

and rescue (CFR) vehicle ground-radio communications and

built 416 new buildings to house the equipment.
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As of September 30, 1976, there were 906 certificated
airports in the country serving the CAB certificated air
carrier: 519 serving the scheduled operations; 397 their
unscheduled operations. The safety level of all 906 were
monitored by means of annual inspections of their physical
facilities and an evaluation of the adequacy of their
safety operating standards. Surveillance conducted under
the program not only made sure that prescribed safety stand-
ards were being complied with, but also that recommendations
for removing obstructions, cleaning up safety areas, enhanc-
ing fire, crash and rescue vehicle capabilities, and refining
and updating emergency plans and procedures were being taken
care of in a satisfactory manner. It was a highly produc-
tive activity which to the extent that it made for a better
ordered, safer airport environment had its own, indispensable

role to play in aviation safety.

The Airports Data Program

The Federal Aviation Act requires FAA to collect,
maintain, and disseminate airport data of all kinds as an
aid to aviation safety and as a basis for airport planning
and development. FAA collects the data called for in two
ways: part is worked up by FAA inspectors during inspections
of individual airports; and, the rest is obtained by mail in

answer to specially designed FAA questionnaires on the
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subject. The data--much of it vital to aviation safety--is
entered on master record forms and used as needed. This
data provides an important pool of official airport infor-
mation for the use of FAA and the aviation industry in
planning, programming and budgeting. It is also indispen-

sable to the compilation of the Airman's Information Manual,

sectional aeronautical charts, approach charts, and other
aeronautical publications essential to the safety of flight

in the National Airspace System.

As of September 30, 1976, inputs were being received
under the program from 13,700 civil and joint-use airports,
heliports, seaplane bases, balloon ports, and glider ports.
Of this number, 7,000 were available for use by the public
without restriction. The remaining 6,700, including facilities
that were both privately and publicly owned, were in restricted

use, which meant that they were not available to the public.

The Mechanic Refresher and Awards Programs

The agency makes sure that the country's aviation
mechanics receive the best possible training, that their
skills are kept abreast of technological change, and that
outstanding achievements by representative mechanics are
suitably acclaimed and rewarded. It does so because of the
realization that aviation safety begins with alert, competent

mechanics who are well-schooled in their profession and take
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pride in their work. As in previous years the agency continued
to support programs aimed at upgrading their skills and

giving the most outstanding of them special recognition.
During the period, FAA--

o Cosponsored with the Aviation Safety Foundation of
the Aircraft Owners and Pilots Association (AOPA),
eight refresher clinics for aviation mechanics. The
clinics, usually a couple of days each at important
cities across the Nation, featured presentations by
FAA, AOPA, and industry representatives on late
developments in maintenance and related problems.
The response to the clinics was extremely favorable,
and the agency planned to expand the programs to
include regional, state-sponsored airworthiness
safety seminars to be conducted annually by the

states on a regionally oriented, rotating basis.

o Developed presentations for mechanic audiences on
how to keep proper maintenance records; conduct
aviation inspections; comply with airworthiness
directives; and, in general, what to do to become
proficient in the performance of these and similar
mechanic tasks. The presentations which were to

begin early in FY 1977, were to be given at Flight
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Standards field offices, safety meetings, clinics"
and seminars conducted by schools, state aeronautic
commissions, professional maintenance agencies and

other similar aviation safety-oriented organizations.

Honored for the 13th year, the two mechanics in the
Nation adjudged to have made the greatest contribution
to aviation safety during the preceding year. The

two winners were: LaVerne Gondles, an aviation
mechanic at the American Airlines Maintenance Center
at Tulsa, Oklahoma; and William A. Enk, a certificated
A & P mechanic and owner of his own aircraft and

service business at Blue Springs, Missouri.

Gondles, noted for his ability to modify trouble
prone equipment and to improve mechanic work
methods, was particularly noted for having worked

out a modification for the cargo door activator on
the DC-10, that was authorized for use on DC-10's the

world over.

Enk, who in addition to his A & P certification,
also held an aircraft inspection authorization and

ATR pilot and Instrument and Flight instructor
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ratings, was also the designer and developer of a
low toxicity fire extinguisher system for general

aviation aircraft.

The Service Difficulty Program

This program, a continuing FAA maintenance support
activity which has to do with the computerized collection,
analysis and dissemination of maintenance service diffi-
culties, is a function of the Flight Standards Maintenance
Analysis Center (MAC) at Oklahoma City. MAC maintains a
record of all reported malfunctions and service difficulties,
and with the data available to it can pinpoint trends in
maintenance malfunctions and service difficulties in imme-

diate need of corrective action.

Data for the program comes from all segments of civil
aviation, including industry, general aviation and air
carrier aviation. On the basis of these inputs, Service
Difficulty Reports of air carrier and general aviation
malfunctions and service difficulties are prepared daily and
disseminated free of charge to industry, industry affiliates,
and others in the aviation community with a demonstrated
need for the service. In addition, MAC provides the public
upon request with ADP printouts of air carrier and general

aviation service difficulties reported in previous years.
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The program has proven itself equal to the task of
taking care of service difficulties as they arise. Effective
and well coordinated, it spans the country . and serves as
the focal point in the agency for the analysis of mainte-
nance problems which must be dealt with promptly if the

safety of civil aviation is to be maintained.

How well the program has been working has not gone
unnoticed internationally. Indeed, its success has been
such that it is being copied abroad. The civil aviation
authorities in five foreign countries--Canada, France, Great
Britain, Japan and Brazil--have established service diffi-
culty programs specifically modeled on the Oklahoma City MAC

operation.

The Regulatory Review Programs

These programs--intended to keep the Federal Aviation
Regulations (FAR's) in step with technological change--began
in February 1974, with the Airworthiness Review Program of
that year. The review considered changes to FAR Parts 21,
23, 25, 27, 29, 31, 33, and 35, having to do with certification
procedures on projects and parts, airworthiness standards of
normal, utility and acrobatic aircraft, transport aircraft,
rotorcraft, manned free balloons, engines, and propellers;
sections of FAR Parts 91, 121, 127, 133, and 135, containing

airworthiness requirements or operating limitations relating
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to type certification performance requirements; and it
looked into as much of FAR Parts 27, 36, and 43, as related
to airworthiness requirements. As a result of the discus-
sions at the review conference which was held in December
1974, seven notices of proposed rulemaking containing a
total of 572 proposed changes to the regulations had been
issued, and an eighth and final NPRM was being prepared as

the period opened.

The eighth and final NPRM, based on proposals submitted
at the conference, was issued on June 30, 1975, and published

in the Federal Register on July 11, 1975. This notice (NPRM

75-31) proposed 120 changes to the aircraft, engine- and
propeller type certification standards, as well as changes

to the procedural and operating rules relating to those
standards. The NPRM brought to 622 the proposals for changes

resulting from the review.

In addition an amendment which stemmed from another
Airworthiness Review Program NPRM, and had to do with rotorcraft
anticollision light standards, was issued on February 3,

1976. As the period closed, the drafting of additional
amendments based on other Airworthiness Review Program

NPRM's was nearing completion.

The public acceptance of the Airworthiness Review
Program had been such that FAA added a Biennial Operations

Review Program in February 1975. As announced at the time,
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the review was to consider changes to FAR Part 43, maintenance
rules; Parts 63 and 65, airman certification rules; Part 91,
air traffic and general operating rules; Parts 121, 123,

127, 133, 135, and 137, rules having to do with the certifi-
cation and operation of air carriers, air travel clubs, air
taxi operators, agricultural aircraft, operators, rotorcraft
external load operations, and other lease or for hire
operations. And it was also to consider for possible revision,
FAR Parts 101 and 105, which had to do with moored balloons,
kites, unmanned rockets, unmanned balloons, and parachute

jumping.

Published in the Federal Register in February 1975, the

notice announcing the conference elicited some 1,600 pro-
posals for changes to the FAR's concerned. In late May
1975, the agency sent out a compilation of 904 of these
proposals for public comment. Comments were recéived in
August 1975, and an Operations Review Conference Agenda and
related working documents were distributed by mid-October
1975. The conference was held in December 1975, and a
Conference Summary distributed in March 1976. Notices of
Proposed Rule Making, several of which had already been
issued, were being developed as the period closed to take
care of all proposals discussed at the conference. Amend-
ments to the various regulations reviewed were to follow the
notices after the comment period closed, the comments analyzed

and final rulemaking decisions taken.
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With the Airworthiness Review Program and the
Operations Review Program well under way, a new‘type of
regulatory review program concerned with fewer issues
and capable of getting results sooner, was announced in
the latter part of the transitional quarter. The future
programs would, where possible, entail more frequently
scheduled reviews than before; deal with much narrower
groupings of regulatory issues; allow a much shorter time
for the adoption of amendments; and, in general, concern
itself with issues relating usually to one FAR Part at a
time, or a similarly limited regulatory area. The program
would enable FAA, through face-to-face discussions with
the public in a conference setting, to issue NPRM's in
a comparatively brief span of time, and to work out final
rulemaking decisions quickly after the public comments in

the matter had been received.

The first of four planned regulatory reviews for
the new fiscal year, was launched on September 13, 1976,

with a notice in the Federal Register which announced that

the review would be confined to FAR Part 135, which had to

do with air taxi operators and operators of small aircraft.
An agenda and compilation of proposals was developed and
mailed to 4,000 listed air taxi operators on September 22;
and an advisory circular was issued a few days later announc-

ing that the conference would be held at Denver, Colorado,
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during the week of November 8 through 12, 1976. The procedure
called for the NPRM's to be developed on the basis of the
discussions at the conference, with amendments to the FAR to

follow after the public had been heard from.

It was clear as the period closed that the FAA regula-
tory review program to keep the FAR's abreast of the times

was going well and was right on schedule.

Framing and Enforcing the Regulations

FAA has a staff of approximately 70 attorneys in the
Office of the Chief Counsel in Washington, and 40 in the
regional offices. The responsibility for the framing and
legal enforcement of the regulations falls on two principal
staff sections of the Office of the Chief Counsel, namely--
the Regulations and Codification, and the Operations and
Evaluation Divisions. The Regulations and Codification
Division is responsible for framing the regulations correctly;
for making certain that they are consistent with the law and
agency policy; and for seeing to it that the rulemaking
process as conducted by the agency is procedurally correct
and in keeping with the provisions of the Administrative
Procedures Act. The Operations and Evaluation Division, in
turn, is in charge of the legal enforcement of the regulations.

Its attorneys prosecute actions against violators; represent
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the agency in hearings before the National Transportation
Safety Board; and work with the Department of Justice in
criminal proceedings and in cases appealed from NTSB to the

Court of Appeals.

FAA's regional attorneys in 14 cities across the Nation
and overseas provide the necessary legal services for the
agency's regional offices, field offices and field facilities.
They engage in every type of legal work in which FAA has an
interest; and acting in concert with the enforcement echelon
in headquarters are active in the énforcement of the regula-

tions in their respective areas.
Significant enforcement actions of the period included--

o The jailing by a judge of the U.S. District Court in
Boston of a pilot who refused to surrender his
revoked pilot license. Adjudged to be in contempt
of court for his refusal, he was taken into custody

and kept in jail for 100 days.

o0 The affirmation by the U.S. Court of Appeals of the
agency's revocation of the airline transport pilot
certificate of a pilot who performed acrobatics in
a control zone and below the minimum altitude
prescribed for acrobatic flights. The pilot had

incurred civil penalties on two prior occasions for
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the same regulatory violations. In affirming an
order of the NTSB which had upheld FAA's revocation
order, the Court held that in the exercise of his
emergency authority the Administrator was not
required to notify the pilot prior to ordering

revocation of his airman certificate.

The affirmation by an NTSB Administrative Law

Judge of FAA's denial of an airman medical certificate
to an airline transport pilot who was charged by the
agency with having a history of dependence upon the
drug, Ritalin, a type of amphetamine. Prior to his
arrest for uttering forged prescriptions for the

drug, the pilot had been acting as Captain of a
Boeing-727 for a major scheduled airline. The pilot
appealed the finding, and the full Board of NTSB had

still to rule on the appeal when the period ended.

The holding of a hearing before an NTSB Administrative
Law Judge regarding the appeal of a major airlines
captain whose airline transport pilot certificate

was revoked on the ground that he operated a Boeing-
727 so carelessly or recklessly that,in making a
landing at the Harry S, Truman Airport at St. Thomas

in the Virgin Islands, he failed to stop the aircraft

on the runway, thereby causing the plane to crash
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and to kill 37 persons. The hearings ended when the
parties reached a settlement under terms of which
the captain agreed to the revocation of his pilot

license.

The holding of a hearing to determine whether a
"public service" air ambulance operator was justified
in operating without an air ambulance operating
certificate under FAR Part 135, Air Taxi Operators
and Commercial Operators of Small Aircraft, because
of the not-for-profit nature of its activities.
Although it conceded receiving compensation for the
service, Mercy Flights, Inc., operating an air
ambulance service in southern and eastern Oregon,
refused to apply for a certificate on the ground
that the public service aspect of its activities was
such that its operation could be considered as not
for compensation or hire within the meaning of the
regulation. After holding a public hearing in the
matter, the FAA regional counsel concluded the
flights were in violation of FAR Part 135, and that
a certificate was needed to conduct them. An
enforcement action was prepared, but the matter was
dropped when the operator agreed to apply for a

certificate.
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The seizure for infraction of the FAR's of a
Lockheed Electra, a four-engine turboprop capable of
carrying up to 120 passengers, which had been
engaged in what was described as a gambling junket
operation. For $20 a roundtrip, the Electra carried
members of the public from various cities on the
West Coast to Reno or Las Vegas and return. An
investigation into the operation disclosed that the
crew was kept on duty without crew rest for periods
of up to 62 hours; that various airworthiness
directives and maintenance requirements were not
complied with; and that the operation, in general,

was not in compliance with applicable FAR's.

Fearing for the safety of the public, the Regional
Director in February 1974, ordered the aircraft
seized, and brought an enforcement action in U.S.
District Court against the aircraft, its owner, and
others involved in the operation. The case went to
the jury in May 1976. The verdict was returned in
favor of FAA, and the judge assessed civil penalties
against the various defendants totalling more than
$950,000--the largest, single civil penalty entered
in favor of FAA in an enforcement action up to that
time. One of the defendants appealed, and the
appeal was pending before the Court of Appeals when

the period closed.
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o The collection by FAA during this 15-month period of
civil penalties of $750,000 for infraction of the

FAR's.

The Aviation Safety Reporting Program (ASRP)

FAA has long recognized the need for eyewitness reports
from those involved in mid-air near misses and other dangerous
incidents encountered in day-to-day flight operations in the
national airspace, in order to be able to use the information
to remedy dangerous conditions and prevent potential accidents.
An FAA program of this sort--the Near-Miss Mid-Air Collision
Reporting Program, which ran from 1968 through 1971, did not
get the desired results because of the reluctance of FAA to
guarantee the anonymity of the persons involved in the
dangerous incidents reported on; and the fear that FAA, as
enforcer of the FAR's, would not easily overlook such

infractions of them as the reports might reveal.

Seeking to profit from the experience, FAA took a
different tack. In April 1974, it announced a new safety
reporting program under which it would waive penalties for
regulatory infractions revealed in the reports and see to
it that the anonymity of those involved in the incidents
described in them was preserved. This was to be subject,
however, to two conditions--that the promised anonymity

would be preserved only if specifically asked for; and that
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punitive action would not be waived in cases involving
accidents, criminal behavior, gross misconduct, reckless-
ness or negligence. The program was initially to cover
reports on such things as potentially unsafe instrument
approach procedures, air traffic control deficiencies,
unsafe airport conditions and near mid-air collisions.

Later, it was to be extended to other areas.

The new program did not do that well either. It was
terminated in March 1975, 11 months after it began. Fewer
than 1,500 reports were received in the ll-month period.
This was far below what had been expected; and many of the

reports were of poor quality and of little use to the program.

The difficulty was the same as before--a fear that FAA,
despite its assurances to the contrary, might still use the
information as a basis for punitive action. FAA had a
further recourse and took it. In September 1975, it entered
into an agreement with the National Aeronautics and Space
Administration (NASA), under terms of which NASA would act
as an independent third party for the receipt, processing
and analysis of all reports filed under the program by

pilots, air traffic controllers, and others.

It was agreed that while NASA would pass on the sub-

stance of the reports to FAA, it would disclose to no one

51



the names of persons filing the reports or named in them,
except in cases involving accidents or criminal offenses.

It was also agreed that an advisory group, in which consumer
organizations and members of industry and government would
be represented, would be established to counsel NASA on the
conduct of the program and to evaluate its effectiveness
once it had gotten underway, especially as regards its
success in preserving the anonymity of those involved in the

reports.

The program, with NASA's Ames Research Center in
California in charge, began in mid-April 1976 and went well
from the start. ASRP reports received at Ames quickly began
running more than double the number received when FAA had
charge of the program; and the data, generally speaking, was
of much better quality than before. Procedures used were
simple but effective. The essential data contained in the
reports, less the identity of those involved, were entered
in the center's data bank and analyzed. Problems and trends
pinpointed by the computer were promptly forwarded to FAA.
And the agency got even faster service when the reports

revealed problems obviously in need of immediate attention.

Analysis of the reports showed that roughly 67 percent

were from pilots, 29 percent from air traffic controllers,
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and 4 percent from "others." More than half of the incidents
reported on were Air Traffic Control-related, and approxi-
mately 10 percent had to do with "unsafe" landing conditions.
In an initial statement on the subject, NASA professed

itself to be extremely pleased with the high quality of the
reports, and noted that they were being prepared with consid-

erable thought and diligence.

It had become clear by September 1976 that NASA was
developing a computer-based data bank of great potential
usefulness to FAA. Pilots, controllers, and others with
knowledge of dangerous incidents or conditions, were no
longer hesitant to file reports on what they saw and were

reporting them with candor.

Air Transport of Hazardous Materials

In 1972 and 1973 respectively, a House Subcommittee
on Government Operations and the General Accounting Office
investigated the risks attendant upon the shipment of
hazardous materials by air, and the way FAA was taking care
of the problem. The House Subcommittee, chaired by Congress-
man Jack Brooks of Texas, reported in June 1972; the GAO, in
May 1973. Both thought FAA could do more to implement the
responsibility, and each reported on the steps they thought

FAA should take to improve the way it was doing the job.
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The agency accepted their recommendations and its
Flight Standards Service, the headquarters staff section in
charge, at once began implementing them. 1In addition to
establishing a nationwide regulatory organization with ‘a
headquarters staff in charge, it stepped up enforcement of
the applicable regulation--FAR Part 103, Transportation of
Dangerous Articles and Hazardous Materials, and increased
the penalties for its infraction. And it further saw to it
that the training of its field inspectors in the handling of
hazardous materials was intensified, and that the air carriers
air taxi operators, shippers and freight forwarders also

received such training.

In full operation during the period, the agency's
hazardous materials organization consisted of headquarters
staff of six, 18 full-time regional hazardous materials
coordinators and 108 part-time district hazardous materials
coordinators--one at each GADO, FSDO and ACDO. The task of
the headquarters staff was to direct, coordinate, and provide
guidelines for the regional and district coordinators. The
regional coordinators--specially trained Flight Standards
inspectors chosen for their expert knowledge of hazardous
materials handling requirements--had the task of advising
their respective headquarters on those requirements, overseeing
regional hazardous materials surveillance and inspection

activities, and carrying on a regional hazardous materials
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training program. The 108 district hazardous materials
coordinators were Flight Standards inspectors who took on
the hazardous materials monitoring and inspection respon-
sibility as an additional duty. In that capacity they
provided needed local expertise in hazardous materials
handling requirements; conducted hazardous materials inspec-
tions; and kept close watch on hazardous materials enforce-

ment problems and developments in their respective districts.

The training program made great strides during the
period. Additional courses were worked out, and an effort
was made to extend the training to all who were involved in
any way with the handling of hazardous materials shipped by

air.

The first course for Flight Standards inspectors

opened in June 1973 at the Transportation Safety Institute
(TSI) at Oklahoma City. By the end of the reporting period,
630 inspectors had taken the course. In addition, a decision
was reached to have all FAA inspectors at the GADO's, FSDO's
and ACDO's take it, and to carry the specialty as an addi-
tional qualification. TSI also began developing an advanced
course during the period for hazardous materials coordinators
who had taken the basic course. The institute was scheduled

to begin giving it in early 1977.
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FAA made the training mandatory for air carrier and air
taxi operators. In amendments to FAR Parts 103, 121, and
135, the agency required all air carriers, air taxi operators,
and other Part 135 operators, to establish training programs
for their air crews to insure that the latter were fully
trained in the regulatory requirements for which they were
responsible. The training data, which was to be incorporated
in the operator's crew training manuals, were to provide
instruction in the proper packaging, marking, labeling,
handling and storage aboard of the materials. The training
programs were to become part of each operator's operational
responsibility and the quality of instruction given was to
be taken into account by the FAA Principal Operations
Inspectors (POI's))who had oversight of their operations, in
determining whether they should continue to certify them as

being entitled to their operational certificates.

The hazardous materials training put on in the regions
by the regional hazardous materials coordinators were one or
two-day "road show" type affairs. Informal in tone and
open to all with an interest in the subject matter, they
were held an average of six to eight times per year per
region, and were a continuing and highly thought of feature

of the hazardous materials activity in the various regions.

In addition to the various FAA-sponsored training

courses in the area, DOT, with FAA's help, and the help of
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others of its modal agencies, had for several years conducted
an intermodal hazardous materials seminar program at leading
cities throughout the Nation. The seminars dealt with the
hazardous materials shipping problem encountered in all the
transportation modes, and were of particular interest to air
and surface shippers and carriers, container and package
manufacturers, and others with hazardous materials shipping

problems.

The seminars, in which FAA's role was to provide speakers
and panel members for the air shipping portion of the program,
were well received. A total of 5,177 persons attended the
75 seminars put on during the period. Total persons attending
the 68 sessions held since the program began were well over

11,000.

FAA's organization and training activities in the area
were given further impetus when DOT in July 1974, specifically
delegated to the agency full responsibility for issuing and
enforcing its hazardous materials regulations. In addition,
it authorized the agency to increase still further the
penalties that could be imposed for violations. The cumulative
affect of all these actions on enforcement became quickly
apparent. As compared to the 571 inspections recorded for
the 1971 through 192972 period, there were 9,053 in 1974;

11,000 in 1975; and 11,798 in 1976. Recommended civil
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penalties, often nominal before, went up sharply, and for

1976 totaled $190,000.

Thus far FAA had developed its own hazardous materials
rules and had incorporated them into its own regulation--
FAR Part 103. It had set up its own regulatory and en-
forcement criteria and discharged its hazardous materials
responsibility with a minimum of oversight from DOT's Office
of Hazardous Materials (OHM). But this relatively inde-
pendent stance as regards hazardous materials regulation
came to an end during the period. The change came as a
result of the signing into law on January 3, 1975, of P.L.
93-633, the Transportation Safety Act of 1974, under which
the regulations applying to the transportation of hazardous
materials in all the transportation modes were thenceforward
to be in the Secretary's hands. Not only did the act give
the Secreﬁary increased regulatory and enforcement authority
over the transport of hazardous materials in all the transpor-
tation modes, it also gave him authority to regulate packaging,
labeling, handling, and inspection; authorized him to make
exemptions under the act; and permitted him,after giving
notice to violators and providing them with an opportunity
for a hearing, to issue orders directing compliance with the

act, and in default to take the matter to court.
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The act was also notable for a further far-reaching
provision. Section 108, concurred in by FAA, the Air Line
Pilots Association, and the U.S. Atomic Energy Commission,
prohibited the transport on any passenger-carrying aircraft
of radioactive materials, except those "intended for use or
incident to research, or medical diagnosis or treatment, so
long as such materials as prepared for and during trans-
portation do not prove an unreasonable hazard to health and

safety."

Penalties under the act were heavy. For civil vio-
lations they were $10,000 per violation. For criminal
violations, they called for a fine of up to $25,000 for each
offense and imprisonment for a term of up to 5 years, or

both.

The Department took its first steps to implement the
act in July 1975, just as the period opened. Authority
granted the year before to the modal agencies to publish
their own regulations relating to the transport of hazardous
materials by their particular mode was withdrawn effective
July 7, 1975, and vested in the Materials Transportation
Bureau (MTB) a new department agency, established the same
day. MTB was to manage the hazardous materials program and
take care of rulemaking and publication of the regulations.

Its predecessor, the old Office of Hazardous Materials Operations
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(OHMO) , assigned to MTB effective that day, was to process
exemption requests; distribute the regulations; and, in

general, take care of the operational details of the program.

The next step was to revoke the existing regulations of
the modal agencies and to consolidate them as part of an
intermodal MTB hazardous materials regulatory code. This
was done on April 15, 1976, in a docket which, effective
July 1, 1976, consolidated all the modal hazardous materials
regulations under Title 49, Code of Federal Regulations
(CFR), the DOT part of the CFR. On that date, FAR Part 103
was revoked in its entirety, and all its provisions were
incorporated into Part 175, 49 C.F.R., the MTB regulatory
part which had to do with the carriage of hazardous materials

by air.

The revocation of FAR Part 103 and the simultaneous
consolidation of its provisions into Title 49 C.F.R. made it
necessary for FAA to take immediate steps to revise the
guidance provided to the air carriers, air taxi operators
and other FAR Part 135 operators - in the way they conducted
their mandatory hazardous materials training programs. This
it did by cancelling Advisory Circular 103-3, the old advisory
circular on the subject, and replacing it with AC 121-21, a
completely revised circular having to do with it. The

agency also lost no time in revising hazardous materials
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inspection procedures at the GADO's, FSDO's and ACDO's to
make them conform with the somewhat different requirements

set forth in Part 175, Title 49 C.F.R..

In still another change the Secretary delegated to the
Administrator authority to carry out functions vested in him
under the act in matters having to do with the enforcement
of regulations relating to the transport of hazardous materials
by air, and especially those having to do with surveillance,
inspections, and the recommendation of penalties for violations.
This made it possible for the FAA Administrator in an amendment
of August 2, 1976, to FAR Part 13, Enforcement Procedures,
to redelegate to the FAA Chief Counsel and each regional

counsel the authority delegated to him by the Secretary.

A further adjustment was accomplished with the issuance
of Headquarters Notice N. 1100.41, on August 13, 1976, under
terms of which the Administrator redelegated part of the
authority delegated to him to each FAA aviation safety
inspector involved in the monitoring and inspection of
hazardous materials shipped by air. This gave the FAA
regional and district hazardous materials coordinators full
authority to act in securing compliance with the act and

with orders and regulations issued under it.

Putting the dual MTB/Flight Standards hazardous materials

system into day-to-day operation was not as complicated as
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might at first appear. Petitions for emergency exemptions,
MTB's specific responsibility, reached it via the GADO's,
FSDO's and ACDO's. Other exemption petitions and rulemaking
proposals, after first being docketed in MTB and going to
Flight Standards for evaluation and development, were returned
to it as appropriate in the form of NPRM's, ANPRM's, exemptions
or denials. The result, after review by the appropriate

legal office in OST (TGC-50), and further coordination with
Flight Standards, was officially issued in the name of the
Department by MTB. Congress had mandated such a system in

P.L. 93-633, and its wishes were being scrupulously followed.

Air Shipment of Live Animals

Following an NPRM of March 1974 addressed to the
improvement of the handling of live animals shipped by air,
FAA issued a final rule in the matter in early August 1974
as an amendment to FAR Part 121, Certification and Operations:
Air Carriers and Commercial Operators of Large Aircraft.

The rule which was to go into effect on February 18, 1975,
prohibited certificate holders from carrying live animals in
containers in cargo compartments unless the containers were
secured against shifting, protected by webbing, partitions,
or other means to prevent damage or crushing by other

cargo, and were located in the compartment in such a way

that their ventilation was not obstructed.
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Relatively few comments were received when the proposal
was in the NPRM stage. But in early February 1975 when
its implementation was imminent, a number of airlines
petitioned for its withdrawal on the ground that they would
have to drastically curtail animal shipments if it went into
effect. A few even threatened to embargo them altogether if
it did. This caused an immediate furor among pet dealers,
medical schools, research laboratories, and others whose
operations depended on the uninterrupted shipment of the
animals. The agency was bombarded with letters and mailgrams
protesting the threatened curtailments and asking that the
rule be rescinded, or if that was not possible, that the
date for compliance be extended so that the matter could be

given further study.

The furor was such that FAA issued a further amendment
to FAR 121 on February 15, 1975, extending the effective
date to October 8, 1975. But that failed to stop the
commotion. Petitions and letters continued to pour in
asking for a rescission of the rule, or in default of that
for a new effort at rulemaking. And in May 1975, when the
Air Transport Association (ATA), representing the Nation's
airlines petitioned the agency to revise the rule on the
grounds that,were it to go into effect as written, its

members would be unable to carry animals in anywhere near
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the numbers required by the public, FAA decided to pursue
the matter no further. On October 17, 1975, the day before
the rule was to go into effect, the agency rescinded the
amendment on the ground that implementing it would cause
insuperable problems for the various industries and agencies
in the country whose continued operations depended on the
uninterrupted shipment of animals by air. In listing its
reasons for the rescission the agency said it was satisfied
that implementing the rule would not only result in sharply
limiting the number of animals the airlines could carry;
reduce the space available for other cargo; result in higher
shipping costs and poorer service; and, because of increased

delays in shipment, greater risk to the animals themselves.

Transporting the Handicapped

As the 1970's opened, the Civil Aeronautics Board
(CAB) began receiving an increasing volume of complaints
from handicapped persons that they were being unfairly
denied the right to travel by air because of their physical

handicaps. The practice of the Board had been to give
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the carriers a wide latitude in determining the conditions under
which they would accept handicapped persons as passengers. The
difficulty was that some of the carriers would not carry them at

all, justifying their actions by citing Section 1111 of the Federal
Aviation Act of 1958 which authorized the carriers to refuse
transportation to anyone whose transport they considered "inimical

to the safety of flight." But this overlooked Section 404 (b) of the
act which enjoined the carriers from subjecting passengers to unjust
discrimination or disadvantage. It also overlooked an FAA advisory
circular of 1968 on the reception of the handicapped at the terminals
which,in effect, recognized them as an important and growing segment
of the travelling public entitled to considerate treatment both by
terminal and airline authorities. It also ran counter to the
prevailing mood of the country which was strongly in favor of helping
the disadvantaged; and it served to make the handicapped more
militant than they had been before in demanding that something

affirmative be done to insure their right to fly.

After reviewing the situation, CAB concluded that the time had
come to take whatever regulatory action was necessary to insure that
the carriers accepted as many of the handicapped passengers as they

could reasonably accommodate.

On October 14, 1971, the Board issued an advance notice of
proposed rulemaking (ANPRM) indicating its intention to amend its
regulations to establish the terms and conditions under which the

certificated air carriers would be required to accept handicapped
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persons as passengers and asking for public comment on how to

proceed in the matter. After the ANPRM had been out for some time,
CAB realized that since the safety considerations involved were an
FAA responsibility it would be prudent to have FAA dispose of them

first, before the Board proceeded with its economic regulations.

Deferring further action of its own in the matter, CAB held a
series of meetings with FAA during which it was agreed that FAA
would establish safety standards under FAR Part 121 permitting the
transport of as many handicapped persons as possible consistent with
safety. When FAA had established the applicable safety criteria,

CAB would follow with economic rules appropriate to the situation.

In an ANPRM issued in May 1973, FAA stated the problem and
solicited comments from the public on how to handle the matter.
More than 500 comments were received, and most were of a nature that
indicated the need for public hearings. Six such hearings were held
in November 1973 at representative locations around the country and
the comments analyzed. The subject was also given in-depth study by
the Civil Aeromedical Institute (CAMI) at Oklahoma City, which had
special expertise in the area; and after being carefully worked over

and coordinated with CAB, an NPRM was issued in early July 1974.

The proposal in the ANPRM made a sharp distinction between
handicapped persons able to proceed to an exit in the event of an
emergency evacuation without help from any one, and others who were

unable to do so and needed the help of another person to get to the
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exit in time. Under the proposal only those persons who needed
assistance in an emergency evacuation would be considered

"handicapped."

The ANPRM proposed that certificate holders no longer be
permitted to refuse to carry the deaf and blind since they )S'ould
readily proceed to the exits on their own in spite of their
disabilities. Nor could they deny boarding to those with other
disabilities who presented a current medical certificate yvouching
for their ability to evacuate the plane without help. For those who
needed help, it proposed that the certificate holders be required to
carry as many such individuals as there were emergency exits in the
plane. Persons in this category would be assigned seats near the
exits to insure that not more than one of them would have to use a

given exit in an emergency.

A number of other innovative provisions were also included in
the proposal. One called for the waiver of the requirement that
seat backs be in an upright position on takeoff and landing when
handicapped persons were aboard who were unable to sit erect.
Another provided that only one litter patient would be allowed per
flight; and that to be allowed boarding, he or she would have to
be accompanied by a personal attendant. Still another provision
dealt with the storage of canes and crutches brought aboard by the

handicapped.

The proposal was backed by careful research on the part of
CAMI, which had even gone so far as to use dummies and persons
with simulated disabilities to determine the best way to seat the
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handicapped to ensure that they could be evacuated quickly and
safely. While both FAA and CAB were satisfied with the adequacy
of the actions proposed, the public-—-or at least that part of it
which responded to the notice--thought otherwise.

A total of 1,554 comments were received from individuals and
organizations by the cutoff date in October. Of that number, 1,400
or just over 90 percent were strongly opposed to the proposal; and
of those, a high proportion proceeded to criticize it at virtually
every point. The agency was attacked for not being sufficiently
sympathetic to the plight of the handicapped and for proposing the
use of demeaning criteria in determining who was handicapped and
who was not. Others took exception to the fact that FAA put limits
on the number of handicapped who could be carried, and questioned
its right to do so. Still others criticized the agency for not
using the truly disabled in the tests that CAMI had conducted at
Oklahoma City the year before as a basis for the rulemaking

initiatives in the proposal.

It was clear that the public had completely misunderstood what
the agency proposed doing. In setting up criteria to identify the
handicapped who could take care of themselves in an emergency, and
those who could not, and then restricting the number of the heavily
handicapped to the number of available exits, FAA thought it had
worked out a rule which could not only be applied uniformly to all

the carriers but which would go a long way to give the heavily
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handicapped the same chance of survival in an emergency as the

able-bodied and less handicapped.

At first FAA was puzzled by the public reaction. In the
face however of so many disapproving comments it decided that
the best thing to do was to take another look at its basic
assumptions and conclusions in the hope of working out a more

flexible and less contentious approach to the problem.
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As part of the reexamination, the agency had CAMI
conduct new tests using individuals with actual handicaps,
interspersing them with groups of individuals without
handicaps. It also reviewed the records of past crashes
in which handicapped persons had been carried and in which

handicapped and able-bodied alike had survived.

The new tests at CAMI and the review of the records
indicated that the presence of handicapped persons served
to delay evacuations only minimally and that sufficient
attention had not been paid to the fact that there were
wide differences between the various airlines in their
emergency practices and evacuation procedures. Since the
differences appeared to be worth preserving in the interest
of safer operations, FAA concluded that its proposed across-
the-board regulation should not be adopted. Instead, the
individual carriers themselves should be allowed to develop
emergency procedures capable of taking care of the needs of
the handicapped aboard their aircraft. The procedures
could then be submitted to FAA, which would judge them as
to their reasonableness and adequacy, and direct such
changes as it thought were necessary for safety, or desirable

in the public interest.

It was decided, therefore, to amend two of the FAR's--

Part 121 and Part 135--to require that air carrier and air
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taxi crewmembers receive special training in the evacuation
handicapped persons in accordance with the procedures
proposed in the plans of their respective airlines and
approved by FAA. It was also decided that FAA would issue
an advisory circular incorporating the results of agency
research on the air transport of the handicapped and the
best methods of taking care of them while they were aboard.
Among other things the circular was to be devoted to a
discussion of the problems faced by handicapped air travelers,
and was to provide airline personnel with guidance on how
best to handle the handicapped--how to seat them; where to
locate their crutches and canes; how to handle the deaf, the
blind, and the severely handicapped; and how, in general to
order things so that a maximum number of the handicapped
would be able to enjoy the benefits of air travel in safety

and comfort.

The rule would not have the across-the-board application
that FAA had proposed initially. But it would make it
difficult for the carrier to deny passage to any handicapped
person who met the reasonable requirements spelled out in
the carrier's plan for the handicapped, as submitted to
and approved by the FAA. 1In addition, the proposed

rule would give CAB the operational backup it sought in
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declaring policy and issuing regulations defining the

rights of the handicapped.

The period closed with work proceeding on the proposed

rule and the advisory circular which was to accompany it.

Civil Aviation Security

In the 4 years between 1969 and 1972, 117 scheduled
U.S. air carrier were hijacked: 40 in 1969; 25 in 1979;
25 in 1971; and 27 in 1972. The United States had an
answer to these outrages. In January 1973, FAA established
the Civil Aviation Security Program under FAR Parts 107 and
121.538. Under the program the certificated air carriers
and the airports serving them were required to have in effect
security measures designed to prevent or deter the carriage
of weapons, explosives and incendiary devices aboard
certificated air carrier aircraft, and to prevent unauthorized
access to such aircraft. They also made mandatory a number
of related measure, all addressed to insuring a secure air-

port environment and safe air travel.

The effectiveness of the program was further enhanced
by the Anti-Hijacking Act of August 1974, which incorporated
many of the provisions in the FAR's which had started it

off. The new law, (P.L. 93-366) amended the Federal Aviation
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Act of 1958 and gave the Federal Government increased means

to deal with hijacking and other acts of air piracy and

sabotage.

In addition to provisions involving the President,

the Secretary of Transportation, and the Secretary of

State, the act, under these amendments--

o Made it a criminal offense for unauthorized persons

to carry weapons and explosives aboard an aircraft.

o Authorized the FAA Administrator to prescribe such

reasonable rules and regulations as he deemed

necessary to protect persons and property moving

by air from acts of piracy and criminal violence.

The Administrator was specifically directed to

require the air carriers to refuse to carry

persons unwilling to submit to personal search,

or to carry articles which passengers did not

allow to be inspected. He was also authorized

to prescribe and keep in effect regulations

requiring that passengers and property which

were to be carried aboard an air carrier air-

craft be screened by weapons detecting devices

operated by employees of the carriers or their

agents.
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o0 Required operators of airports regularly
serving air carriers certificated by CAB to
establish an appropriate law enforcement
presence at their respective airports to insure
airport security and provide a law enforcement
backup for the passenger and carry-on luggage
weapons screening activity of the air carriers

at those airports.

To put the program required under P.L. 93-366 into full
operation, the agency in July 1974 established the FAA Civil
Aviation Security Service, previously a part of the Office
of Transportation Security, to plan, develop and implement
the program. The strength of the service was set at 261
people, and its organization included a headquarters staff,
regional staffs, and 33 local air transport security field

offices (ATSFO's).

The security program evolved under the two FAR's and
the 1974 hijacking act provided for a predeparture screening
program which required that all airline passengers before

being allowed boarding, be processed through weapon detection
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devices, and that their carry-on luggage be searched or
inspected by X-ray. Law enforcement officers were to be
present at all screening stations to provide support to
airline personnel engaged in the screening, and to ensure
the availability of immediate law enforcement action if

needed.

It was an extremely effective system, and completely
turned things around as far as dealing with the hijacking
menace was concerned. As compared to the 117 air carrier
hijackings in the 4-year period 1969-1972, there were
12 attempted air carrier hijackings (only one of which
was successful) in the succeeding 4-year perid. The system
continued to keep all types of firearms, explosives and
incendiary devices from being brought aboard the carriers--
whether innocently by individuals who knew no better, or
by would-be hijackers, who would have had no scruple in
using them to take planes and passengers hostage if they
could take the weapons and explosives aboard. The statistics
of the screening activity indicate that of the roughly 490
million persons screened during the period, 1,946 were
arrested for violation of law, including possession of
firearms, explosives and incendiary devices, and 5,932
weapons, including hand guns, long guns, and explosives,
as well as knives, cartridges, fireworks, ammunition, etc.,
in the tens of thousands, were detected and prevented

from being carried aboard.
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A total of at least 20 well-prepared attempts to hijack
scheduled air carriers were thwarted by the screening system
and allied security measures. In each case the would-be
hijackers, whose intent to hijack the plane they were seeking
to board was unmistakable, were arrested and brought to

trial.

A total of eight U.S. aircraft were hijacked during the
period. Six were general aviation aircraft, not subject to
the security measures applicable to the air carriers; and

two were carriers.

All six pilots of the hijacked general aviat;on aircraft,
escaped with their lives; and all the planes, except for one
which was set on fire and destroyed, were recovered. Two
of the eight hijackers involved in the six hijackings were
killed; and the rest, except for one man who escaped to

Mexico, were brought to trial.

Two U.S. air carriers were hijacked during the period, but
neither hijacking was due to a failure of the predeparture
screening system. In the one case, the screening system was
in no way involved; in the other case, the hijackers went
through the screening process but used simulated weapons which

they assembled while on board to gain control of the aircraft.

The first air carrier hijacking of the period occurred

at San Jose, California, where an armed man holding two
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hostages, boarded a parked air carrier aircraft and after
taking two more hostages, shot and wounded one of them.

With police units ringing the plane, the hijacker appeared

at the top of the aircraft boarding stairs holding a gun to

a hostage's head. Momentarily distracted by a police officer
who ordered him to drop his gun, the hijacker pointed at the
officer instead, whereupon a police marksman who had been

laying in wait shot and killed him on the spot.

The second carrier hijacking of the period--the first
successful hijacking of a scheduled U.S. air carrier since
November 10, 1972, 45 months before--took place just as the
period was drawing to a close. On September 10, 1976, five
Croatian nationalist sympathizers resident in New York--four
men and a woman--hijacked a TWA B-727 on its way to Chicago,
a half-hour after the plane left La Guardia Airport. They
did so by threatening to blow up the plane with harmless but
extremely realistic looking "bombs" which they had put
together in the lavatory from an assortment of innocent
looking objects including pots, pans, black tape and play
dough, that they had brcught aboard on their persons and in
their carry-on luggage. The subterfuge had been undertaken
because the hijackers, after months of studying La Guardia's

screening procedures, were satisfied that there was no way
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they could bring real weapons aboard; and that their only
chance of a successful hijacking was to improvise bogus

ones, which they did.

The hijacker's principal demand--and the reason they
had hijacked the plane in the first place--was for a following
aircraft to drop propaganda leaflets on behalf of Croatian
independence over cities in the U.S., Canada, the U.K., and
France. The demand was complied with; and leaflets were
dropped over Chicago, Montreal, New York, London and Paris.
Finally, 33 hours after they left LaGuardia, the hijackers
surrendered to the authorities at Charles DeGaulle Airport

in Paris, their bizarre propaganda mission accomplished.

At that point it became clear not only that they had no
weapons, but that they had never had any when they came
aboard. Had the FAA known this, it would surely have called
their bluff from the first. There was no faulting the
agency, however, for having failed to do so in the hectic
30-odd-hours that the plane was under control of the hijackers.
For one thing, no one except the hijackers themselves had
any idea that it was in fact, a bluff; for another, they had
been wily enough to leave behind them a real bomb in a
subway locker in Grand Central Station, and to describe it
when they took over the plane as identical with the "bombs"
they had brought aboard. The real bomb, which was indeed

where they said it was, went off when the New York police,
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after removing it from the locker, tried to examine it. One
officer was killed and three others were wounded; and no one
after that questioned the authenticity of the bombs on the

plane.

But whatever the twists and turns of this particular
incident, one thing was clear: the predeparture screening
system itself had not been at fault. The hijackers of the
TWA B-727 took control of the plane by bluff alone and, as
they well knew, could not possibly have brought real weapons
aboard as long as they had to go through the screening

process.

How to deal with still another basic threat to aviation
security--the threat posed by hidden bombs and explosives in
coin-operated lockers, checked baggage, cargo holds and
cargo compartments--received close attention during the
period. FAA had fealized for some time that sabotage of
this sort--because of the difficulty of locating the bombs
in the first place--presented an even greater threat to
security than hijacking, especially as it was now clear that
successful hijackings were being prevented and deterred by
properly applied predeparture weapons screening procedures.

Since 1972, 132 people had been killed as a result of explosions
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in lockers, at airports and aboard aircraft, and the menace
was growing in step with the growth of terrorist activity

throughout the world.

FAA had initiated the Explosive Detection/K-9 Dog
Handler Team program in 1972 to deal with bomb scares and
the detection of bombs hidden in airport areas and aboard
aircraft, with excellent results. But this program with its
specially trained dogs and expert handlers was not as effective
as could be desired in detecting hidden explosives in checked

baggage, especially in terminal areas with their many distracting

influences.

Seeking a definitive answer to the problem, FAA had put
its research and development echelon to work in developing
detection equipment capable of automatically screening
checked baggage for explosives. This R&D effort had been
going on for some time and it was expected, as the period
opened, that suitable scanning devices capable of doing the
job swiftly and automatically would soon be available for
the purpose. And it was just at this point, that the whole
problem was brought into sharp focus by the explosion on
December 29, 1975, of a high-intensity bomb in a line of
coin-operated lockers at La Guardia Airport. Eleven people
were killed, 54 were injured, and damage of close to three

quarters of a million dollars was done to the airport.
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This wanton act of sabotage caused an immediate nationwide
furor. Taking the lead, the President established a joint
Government-Industry task force made up of airline executives,
airport managers, representatives of pilot organizations,
and members of FAA and other Government agencies who were
given the job of determining what had to be done to protect
the public and the airline industry from further outrages of
this sort. The task force made its recommendations and FAA

guickly translated them into action.

Public lockers were closed, relocated, or otherwise
secured; regulations were passed requiring the airlines to
begin inspecting checked baggage; the pace of the ongoing
R&D program to develop equipment capable of automatically
detecting explosives in lockers, cargo holds, and cargo
compartments was accelerated; the explosive detection dog
teams used for the search of aircraft and airports for
hidden bombs were increased from 18 teams to 24; and a test
was undertaken to check the effectiveness of the dog teams
in detecting bombs in checked baggage in crowded terminal
areas. The FAA's aviation security training program was
expanded. and special emphasis was placed on the study of
countermeasures to deal with bomb threats and sabotage. In
the wake of the bombing, FAA explosives security experts not

only held training sessions for airport employees and others at the
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country's 500 major airports, but conducted explosives
security surveys at each of those airports to determine
their explosives security needs and the countermeasures

needed to properly take care of those needs.

In addition the agency issued two security alerts to
airline and airport operators following the bombing, to
ensure that they complied with established security procedures,
especially as regards baggage and cargo operations. It also
issued advisories outlining approved security measures for
passenger and baggage screening, aircraft protection, and
recommended responses to bomb threats, whether to aircraft,

airports or cargo.

Public lockers were now much more secure than they had
been. In addition to being relocated to areas where they
were under constant surveillance, baggage brought to be
stored in them could be searched and baggage owners required
to satisfactorily identify themselves before being permitted
to use the lockers. Additionally work was proceeding on
the design of a locker capable of containing a bomb blast,
though the effort was admittedly still in the development

stage.
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The screening of checked baggage by airline employees
began effective April 15, 1976. Not all baggage was searched--
only baggage which met selective screening criteria developed
by FAA. Eventually, when automatic explosives screening
devices become available for use, it might be possible to
screen every piece of checked baggage, whether it was stored
in a locker or taken aboard an aircraft and checked in a

baggage compartment or cargo hold.

The day was not far distant when these automatic
detection devices would be in use. FAA had already awarded
contracts totalling close to $200,000 for test models of an
X-ray system capable of automatically screening baggage for
explosives which worked on the principle that explosi&es
absorbed more energy than the materials usually found in a
suitcase; and that sensors could detect this higher absorption.
The system which had been developed by Westinghouse Electric
worked automatically, ringing a bell and flashing a light

when it detected something suspicious.

The device had other benefits in that it could be used
to detect handguns and explosives hidden in carry-on
baggage. 1In fact, it would be far superior for that purpose

than conventional X-ray screening systems, because unlike
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the conventional systems which displayed a picture of the
contents of a piece of luggage and had to be carefully
watched by an alert attendant, the device was fully automatic
and gave visual and aural warning if the contents appeared

to be in any way suspicious.

Three other automatic explosives detection devices,
also being developed under contract, were in the prototype
stage. While each was based on a different technological
principle--one on vapor sensing, another on nuclear magnetic
resonance, and the third, on thermal neutron activation--all
were capable of doing the job; and it was now only a matter
of time before a practicable device became available for
commercial use. When this happened it would be of tremendous

help in defeating this type of sabotage.

The complementary Explosive Detection/K-9 Dog Handler
Team Program, whose task was to take care of bomb ﬁhreats at
airports and aboard aircraft, was also doing well. Eighteen
major airports had dog teams in place when the period opened.
Following the explosion at La Guardia, the Law Enforcement

Assistance Administration (LEAA), which funded the program,
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committed funds for six more teams, bringing to 24 the
number of major airports in the country to have them as of

the close of the period.

The complete plan called for 30 major airports, handling
about 75 percent of the Nation's annual airline passenger
enplanements, to eventually have this bomb threat search and
detection capability. It was planned to have teams at all
30 airports by early FY 1977. This meant that by that time
no en route air carrier in receipt of a bomb threat, would
be more than a half hour's flight from an airport with a dog

team capable of finding the bomb, if there was one aboard.

The dogs did not do as well as hoped in a 1l0-day test
held during the period to determine their effectiveness in
screening luggage in terminal areas. It soon became clear
that the distracting voices, airflows and odors characteristic
of the terminal environment made it difficult for the dogs
to do their best job; and that the only real answer to the
problem was the upcoming automatic explosives detection

devices which were being specially developed for the purpose.
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But if the dog teams did not fit too well into the
terminal scene; when it came to their specialty--locating
explosives in the airport complex or aboard aircraft--they
were without peer. Their capability in this regard was
again demonstrated by an official inspection by the Air
Force, which had trained them in the first place, which
showed the dog teams to have an explosive detection rate of

99.2 percent.

Nor did it detract from that record that late at night
on July 2, 1976, an Eastern Airlines Electra was destroyed
by a bomb while parked near a maintenance hangar at Boston's
Logan International Airport. The explosive device, which
had been placed between the Electra's strut and landing
gear, detonated just minutes after an anonymous caller
warned the airline that a bomb was about to go off in the
area. There was a dog team at Logan which could have made
short work of detecting the bomb and preventing the explosion
if there had been time. But there had not been time for
action of any kind. The bomb went off almost at once,
destroying the plane and slightly injuring an airline
supervisor who had gone aboard to check the log which
fortunately was near the door and on the other side of

the plane from the explosive.
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Except for essentially unavoidable incidents of this
sort, FAA now had all the bases covered as regards the twin
menaces of hijacking and sabotage. It would still take time
before the last bit of machinery required to combat them
with full effectiveness was in place. But with or without
that machinery there was no question of the agency's success
in keeping the hijacker and the saboteur at arm's length
where U.S. airports, and U.S. and foreign air carriers using

them were concerned.

Civil aviation security training essential to the
continued success of the aviation security program continued
unabated during the period. The special training program
for airport police went on as usual; and classes and seminars
in emergency security procedures and aviation explosives
security continued to be given to flight crews and ground
and cabin personnel of the air carriers at major airports
around the country. The 43 minute lémm, colored motion
picture film, "Explosive Devices--in-Flight Emergency Safety

Procedures," prepared by the Civil Aviation Security Service,
and available on long term loan to all the U.S. carriers,
gained wide acceptance during the period. A total of 33
copies of the film had been bought outright as of the end of

the period, and the sale of more was in prospect.
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The Civil Aviation Security training course given since
1973 at the Transportation Safety Institute at Oklahoma City,
graduated 350 students during FY 1976 and the Transitional
Quarter. Of these 350, 259 were state, city and county
police officers whose tuition and travel cost were funded by
LEAA; 52 were security officers of the Federal government
and the aviation industry; and 49 were foreign police officers.
Total graduates since the course began numbered 1,422, 157

of them foreigners.

In addition, beginning September 15, 1975, when classes
started, Civil Aviation Security personnel were enrolled in
a new, two-week Compliance and Enforcement Procedures course
given at the FAA Academy in Oklahoma City. The course,
addressed to training FAA personnel in policies and procedures
involved in securing compliance with the FAR's, dealt with
such things as the proper conduct of an investigation and
the documentation needed to support all types of compliance
and enforcement actions. Members of the Security Service
who had taken the course numbered 159 as of the end of the

period.

Rulemaking was heavy during the period. In that span
of time, the agency took the following aviation security

rulemaking actions--
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Issued an NPRM proposing the complete revision of
FAR Part 107, Airport Security. A principal objec-
tive of the proposed rule was to ensure a more
flexible use of airport police and the establish-
ment of higher standards in their qualification

and training. The rationale behind this approach
was that a more versatile and better trained law
enforcement capability at the airports would
materially enhance the ability of the aviation
security program to deal with criminal violence and

acts of air piracy.

Issued numerous aviation security amendments to

FAA Part 121, the regulation having to do with

the certification and operation of the certificated
air carriers. Under those amendments certificate
holders were required to deny transportation to
persons refusing to have themselves or their property
searched for weapons prior to boarding; to limit

the carriage of weapons on their planes to armed
persons authorized to have them either while the air-

craft was in flight, immediately before the flight
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began, or after it was over; and, as an aftermath

of the La Guardia bombing, to screen all checked
baggage. 1In addition, as a part of their operational
routine, certificate holders were to establish
mandatory requirements applicable to the carriage of
weapons in checked baggage and the bringing of
prisoners and weapons aboard their aircraft by law

enforcement officers.

Amended FAR Part 129, effective October 9, 1975,
requiring that foreign air carriers operating large
aircraft to and from the United States in scheduled
passenger operations, operate under security programs
which would ensure that all passengers and property
intended to be carried aboard their aircraft were
subject to adequate weapons screening procedures
prior to boarding. The regulation, as so amended,
made the foreign carriers responsible for seeing to
it that there was no unauthorized access to their
aircraft; that no weapons, bombs or incendiary
devices were carried aboard them unless authorized

by the carriers themselves or their governments;

that they took appropriate baggage and cargo security
measures; and that they acted in accordance with
Federal Aviation Regulations in dealing with bomb

threats and threats of hijacking.
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FAA--

In

In addition, each foreign carrier was to provide
the Administrator, upon his request, with infor-
mation describing its security program and

the way the program was being implemented.

Further amended FAR Part 129, effective August 23,
1976, to require foreign air carriers to deny
boarding to passengers refusing to permit their
persons or property to be screened for weapons prior
to boarding. The amendment further laid down that
X-ray equipment in use by foreign carriers at U.S.
airports had to meet minimum U.S. safety operating
and detection standards. It also provided that

the prohibition against bringing weapons aboard
their aircraft would not apply if the weapons were
in checked baggage and inaccessible to the passengers

and the carrier had knowledge of that fact.

other noteworthy aviation security developments,

Adopted the Air Carrier Standard Security Program
addressed to securing uniformity in air carrier
security practices and procedures. The

program, which became effective January 1, 1976,
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was the result of a joint effort by the FAA Civil
Aviation Security Service, the Security Committee
of the Air Transport Association, and security
representatives of the major airlines. The object
was to insure uniform aviation security practices
and procedures by all affected air carriers
consistent with the requirements set forth in

P.L. 93-336, and FAR 121.538. As of the end of the
period all 32 of the Nation's major airlines had

signed up for the program.

Developed an operations specification under terms of
which FAR Part 135 air taxi commercial operators
could, if they wished to do so, adopt security
procedures satisfactory to FAA, thereby greatly
facilitating such of their operations as interfaced
with those of the certificated carriers, and by that

much adding to the security of their own operations.

Issued advisory circulars outlining recommended
aviation security measures for freight forwarders

and supplemental air carriers. The freight forwarders
were provided with information as to the security
practices to be followed in consolidating shipments

which would be carried thereafter by the certificated
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carriers. The supplemental air carriers were
similarly informed of security measures they
could adopt voluntarily to minimize the threat
of hijackers and saboteurs to the security

of their operations.

Medical Safety Research

The effort here is directed to identifying and
eliminating physical, psychological and physiological
factors which jeopardize flight safety. The effort
is also aimed at improving the application of aero-
medical factors to aircraft design and operation in
order to reduce accidents, injuries and fatalities.

In this area, FAA, during the period--

0 Gave close study to a contract report prepared
for it by the American College of Cardiology
(ACC). The report reviewed a wide variety

of heart and vascular
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conditions and contained important state-cf-the-art
information on the relevance of these conditions to
aviation safety. As such, it was considered a pivotal
document in dealing with airman medical certification
not only in the U.S., but also in the International
Civil Aviation Organization (ICAO) and foreign countries.
The ACC recommendations were being analyzed as the
period closed with a view to determining the possible

changes they would make necessary in the FAR's.

Conducted a simulated study of pilot approaches and
landings under nighttime conditions, using the inter-
national standard red/white visual approach slope
indicator (VASI), and the instrument landing system
(ILS). The data revealed that there was significantly
lower precision on the part of the pilots under

VASI control than under ILS control. This data were
collected, and were to be used as a base against

which the safety and effectiveness of other VASI
systems under night flying conditions could

be compared.

Studied the oxygen needs of working flight attendants

during a decompression. The results indicated that
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for attendants of either sex, even mild to moderate
exertion markedly reduced the time of useful consciousness.
The study further showed that to remein conscious
while exposed to decompression, attendants had to
obtain supplemental oxygen within 15 seconds after
the onset of the decompression. Recommendations for
flight attendant procedures during a decompression

were made accordingly.

Had under consideration a Civil Aeromedical Institute
(CAMI) proposal that older, general aviation pilots
in their 70's and beyond, be subjected to relatively
frequent medical examinations and proficiency checks.
Studies were begun accordingly to determine what the
period between medical examinations and proficiency
checks should be for this age group. The studies
were to include a statistical analysis of medical
data obtained from airman medical certifications

and a resume of those safety-related human attributes
which were most likely to be affected by the aging
process, and which it was considered essential to

test frequently.

Analyzed the results of a major study of cabin

interior materials in terms of their potential
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toxicity to aircraft occupants during on-board
fires. The study which was conducted by CAMI
involved laboratory rats and commonly used cabin
materials. It used time-to-incapacitation
measurements of the rats in testing the toxicity of
the burning materials. The data, when integrated
with other relevant information, were to be used

in formulating new regulatory requirements for

aircraft cabin interior materials.

Addressed itself to the problem of determining
optimum frequencies for the conduct of airman |
medical examinations. The determination was to be
based on computerized data from airman medical
examinations reports and a review of the medical

literature on the subject.

Developed a prototype optical scanner for routine
clinical electrocardiograms to overcome variations
in interpretations by screening cardiologists. 1In
addition to reducing potential misreadings, it was
expected that the new scanner would make it easier
for the agency to keep abreast of the increase in

pilot electrocardiograms forecast for the 1980's.
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Safety Related Engineering and Developments

The emphasis in this program is to prevent accidents
during the various stages of flight and to reduce their
adverse effects when they do occur. The program whose
objective is to enhance aviation safety, comprised four
basic subprograms, including fire safety, transport safety,
general aviation safety and aviation security. Consideration

of these four, in the order given, follows.

Fire Safety. 1In this program, the effort was directed

at reducing the severity of post-crash fires so as to
increase emergency evacuation time in survivable accidents
by reducing the cabin fire hazard and reducing in-flight
hazards. The principal project areas in this program had to

do with the following--

o Modified Fuel. This area, which concerned itself with

research on fuels which had been jelled or otherwise
modified to cut down their volatility and make them
less flammable, included the following basic projects:
(1) the conduct of fuel simulator tests to provide
assurance that the use of this sort of fuel presented

no major system compatibility problems; (2) the holding
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of full scale tests to demonstrate that fuel so modified
was effective in reducing the post-crash fire hazard;
and (3) the development of a specification for it to
serve as the basis for the design of system changes to

resolve possible compatibility problems.

Cabin Crash Safety. In this area FAA: (1) completed

laboratory burn tests of currently used cabin interior
materials and ranked ;he gases given off by them in
terms of their relative toxicity; (2) undertook a

fire management study which compared the relative merits
of methods of preventing or controlling post-crash

cabin fires; (3) investigated the partition geometry
required to interrupt the spread of fires, including
flash fires: (4) developed a computerized model

capable of simulating cabin fire propogation,

thereby making it possible to predict cabin flammability
characteristics quickly: (5) tested the fire hazard
potential of flight attendant uniforms in order to
develop fire safety standards for garments of this

sort; and (6) initiated plans for a permanent aircraft
fire test facility which would enable the agency to
determine the relationships of fire, smoke and

toxic gases produced by burning materials, and to
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use this data in establishing a method of laboratory

test and analysis to deal with the problem.

o Inflight Fire Safety. There were two principle projects

in this area: (1) the initiation jointly with the
U.S. Air Force of an aircraft engine-nacelle fire test
simulator capable of simulating the fire hazard and
preventive systems of current engines and those
envisaged through 1985; and (2) the design and
development of a full scale, ground-based prototype

of a nitrogen fuel inerting system. In addition,

the hazard associated with the electrical charging
propensity of fuel filters was investigated and

defined.

Transport Safety. 1In this program, the effort was

directed toward research and development in the areas of
airworthiness, propulsion, and flight performance and opera-
tions. The objective was to provide a technical base

for new or revised standards in these areas as new technologies
emerged which had a high probability of being used in the

next generation of transport aircraft. A summary of what

those project areas had to do with, follows:
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Aircraft Airworthiness. Here, the agency initiated

a computer program for the development of a standardized
airframe inspection period. A project was also
initiated for the development of crashworthiness
analysis techniques which would make it possible for

a designer to improve the capability of an airframe

to suffer minimum damage during a survivable crash.
The problem of determining the least dangerous place
to put explosives discovered in flight, in this case
on a DC-10, was also given close study during the
period. The development of design methods and

safety criteria for absorbing an explosion when the
cabin was pressurized was also looked into. Scheduled
for later study were the least risk locations to put
explosives discovered in flight on B-707's and

DC-8's.

Propulsion Airworthiness. In this project area

standards were developed for testing the fire resistance
of engine components in an engine fire zone. 1In
addition a study was made to determine what safeguards
could be undertaken to withstand an engine rotor

burst. Further projects planned for in this area

were to be addressed to improving the standards for

rotor burst protection; developing analytical methods
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for determining the adequacy of rotor containment
designs; and establishing new procedures for determining
engine performance margins to reduce the number of
surges, stalls and flameouts experienced in turbine

engines.

o Flight Performance and Operations. Here the agency

developed and validated a study of powered-lift,

STOL performance and flight characteristics criteria,
using ground-based flight simulation and test methods.
In addition, it began to work on the development of
airworthiness certification criteria for advanced
transport technology, including related stability,
gust and maneuver control and inherent stability

augmentation.

General Aviation Safety. In this program the research

and development effort was directed to working out ways of
making general aviation crashes more survivable, improving
flight safety practices, and enhancing pilot competence. The

project areas comprised in the program were as follows--

o General Aviation Flight Safety. In this area, the

agency completed the analytical and experimental

flight test investigation of light plane stall
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avoidance. It published results covering the
critical performance and flight characteristics
pertinent to certification criteria and provided
recommendations for the form FAR's embodying them
should take. It was planned to give further study
to the engineering and human factors governing

the design of light general aviation aircraft

to ensure that effective pilot aircraft compati-

bility standards were observed.

General Aviation Crash Safety. Here a mathematical

technique was developed to analyze airframe responses
to dynamic loads during survivable crashes. Effective
techniques for predicting occupant seat restraint
system responses to crash loads were worked out; and

a project was initiated to determine methods to
protect propeller blades from damage induced by

fatigue.

Pilot Competence. In this area an experimental

stall/spin section was added to ground and flight
training manuals, and the results were evaluated,
using experimental and control group student pilots in

doing so. A first year follow-up of the performance
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of the pilots certificated under this program
was planned for, and a concurrent effort projected
involving an evaluation of the more innovative

techniques used.

Aviation Security. As has already been seen, this aspect

of safety-related development is directed toward the development
of devices designed to prevent and deter hijacking and sabotage.
Current emphasis is on the development from existing technologies
of devices capable of automatically detecting dangerous objects
such as hand-guns and explosives in carry-on luggage and checked
baggage. The program is a continuing one and is interested as
such in updating existing security devices and developing

new ones. Flexible and pragmatic in approach, it is prepared to
strike out in wholly new directions if the technology permits

and if doing so promises to do the job better and more econo-

mically than before.

Other Aviation Safety Developments.

In addition to the foregoing aviation safety developments,

FAA--

o Established the Office of Aviation Safety to act as
staff advisor to the Administrator in aviation safety
matters. The principal function of the new office

was to provide the Administrator with a continuing
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overview of aviation safety developments. The Office
was also charged with the monitoring and management

of specific safety programs which had an interface
with other Government safety agencies including
notably the National Aeronautics and Space Administra-
tion (NASA), and the National Transportation Safety

Board (NTSB).

Helped select Gregory G. Gorak, of Kenosha, Wisconsin,
as Flight Instructor of the Year under the National
Flight Instructor of the Year Program, cosponsored

by the agency and the Flight Safety Foundation of

the Aircraft Owners and Pilots Association (AOPA).
Gorak, assistant chief flight instructor at the
Gateway Institute at Kenosha, was selected for
national recognition because of his outstanding
record as a flight instructor, and the highly
effective training methods he introduced at the

institute.

Issued an amendment to the FAR's permitting
airmen to wear contact lenses in lieu of

glasses for the correction of distant vision.

Issued an NPRM requiring modification of the General

Electric CF6-50 engines used on DC-10 aircraft, to
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enhance their capability to withstand bird ingestion.
The airworthiness directive the agency proposed issuing,
required replacement of the epoxy material in the

engine's shrouds with aluminum honeycomb.

Conducted flight instructor refresher clinics at 105
locations in the U.S., using FAA Academy teams for

the purpose.

Convened the Terminal Instrument Procedures (TERPS)
Advisory Committee, composed of representatives of

all civil and military user organizations in the
aviation community, to revise non-precision approach
criteria and develop new instrument departure criteria

for incorporation in the FAA/DOD, U.S. Standard for

Terminal Instrument Procedures handbook. The effort,

which was led by representatives of the FAA Flight
Standards Service, was very successful and the new
criteria were duly incorporated in the third edition

of the handbook.

Drafted an NPRM to establish navigation standards
for U.S. aircraft on fiights outside the U.S., which
lay over under-developed land areas, or required

extended overwater operations.
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Amended FAR Part 37, Technical Standard Authoriza-
tions, by deleting from the FAR, technical standard
orders (TSO's) for obsolescent items including
aircraft position light flashers, portable communi-
cations equipment, and landing flares. In addition,
the amendment terminated the authority given to

their manufacturers to mark them as TSO-approved.

Clarified its ban on the use of portable electronic
calculators on airlines or other aircraft operating
under instrument flight rules. In an announcement
early in the period, it stated that the rule did

not apply to portable voice recorders, hearing aids,
heart pacemakers, electric shavers or other

portable electronic devices that the airline or

the pilot in command determined would not cause
interference with the aircraft's on-board navigational

or communications equipment.

Began testing VHF radio receivers installed on six
lofty mountain peaks in Idaho, Oregon and Washington
to determine how effective receivers at those

heights were in receiving distress signals from the
emergency locator transmitters (ELT's) of downed
aircraft. Initiated on July 1, 1976, the test was

to continue through the winter of 1976-1977,
following which FAA would decide whether to continue

the program or terminate it.
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Programmed $7.3 million in the FY 1977 budget to
provide for the installation, as appropriate, of
either distance measuring equipment (DME), or fan
marker beacons and visual approach slope indicators
(VASI's), at airports where non-precision approach

procedures were in effect.

Announced plans to revise and update FAR Part 25,
Airworthiness Standards, Transport Category Airplanes,
to bring the fAR in line with the state-of-the

art and current aviation industry practice as regards
fatigue problems in transport category aircraft.

A notice of conference to deal with the matter as a
first step in revising the FAR to deal with these

fatigue problems was to be issued in early FY 1977.

Initiated a program to provide frangible support
structures for new airport approach light systems.
The object was to minimize damage to aircraft
accidentally coming into contact with approach
light equipment. In addition. a program was
undertaken to retrofit existing approach light
systems to enhance safety during approach and

landing operations.
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Held public hearings on an NPRM having to do with
the carriage of external loads by restricted cate-
gory helicopters. Under the existing rules these
helicopters, many of them Army surplus, were not
permitted to carry external loads, and were limited
to such special commercial operations as aerial
application work and pipeline patrol. Under terms
of the NPRM, they would be permitted to carry ex-
ternal loads on a commercial basis provided they

met the safety requirements set forth in FAR Part 133,
Rotorcraft External Load Operations. The object

of the proposal was to bring all rotorcraft external
load operators under Part 133, and to require them
to meet the stringent safety requirements of the FAR
to qualify for Rotorcraft External Load Operator

certificates.

Established the Ambulance Standards Working Group

to develop minimum standards for commercial air
ambulance operations. The group held public meetings
and listened to recommendations from private air
ambulance operators and other members of the public

with an interest in the matter. As the period closed

an advance notice of proposed rule making was being
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drafted, based on these recommendations and the
results of an in-depth study conducted by the working

group itself.

Issued an NPRM to ensure that all large U.S. aircraft
acquired under a lease or conditional sales contract
received a thorough safety check before being permitted
to take their first scheduled flight by their
purchasers or lessors. Under the proposed rule the
nearest Flight Standards District Office was to be
notified at least 48 hours before the first flight

was to take place, so that FAA would have time to

accomplish the required check.

Ordered the removal of side-facing flight attendant
seats from all airline aircraft to provide an
increased level of safety for flight attendants

in crash situations. 1In issuing the order, FAA
noted that flight attendants occupying side-facing
seats would likely receive more serious injuries
during a severe but survivable accident than
passengers in forward-facing seats; and that those
injuries might incapacitate them at a time when
their help in performing emergency duties was most

needed.
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Issued an NPRM proposing that FAR Part 91, General
Operating and Flight Rules, be amended to permit
the modification of the altitude alerting system
in use in airline turbojet aircraft by eliminating
the aural signal which sounded when the plane
approached a predetermined altitude on ascent and
descent. Instead, the warning would sound only
when a deviation above or below the preselected
altitude occurred and would not sound at all if
the flight was flown correctly, thereby reducing
by that much noise and clatter in the cockpit

without reducing safety.

Announced as the period closed, that all major

U.S. air carriers had successfully completed a 9-month
program to resolve the technical difficulties with the
Ground Proximity Warning System (GPWS). Reliability
problems with the GPWS became evident the year before
when the carriers began installing the equipment--

a sophisticatéd device designed to alert the pilots

of the excessive descent rates and inadvertent flight
into terrain. Because of a high number of false
alarms and nuisance warnings, the deadline for

the system's operational use was extended

from December 1, 1975, to September 2, 1976.
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During the "debugging" period, FAA permitted the
carriers in certain instances to fly with the GPWS's
either inoperative or removed; and it also permitted
pilots to turn off the GPWS in flight when it

malfunctioned.

Circulated throughout the agency an NTSB report
praising the FAA Central Region's stall/spin clinics
for flight instructors. The report recommended that
similar clinics be established nationwide to ensure

better aerobatic training and safer aerobatics.
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Chapter 3

THE AIR NAVIGATION AND AIR TRAFFIC CONTROL RESPONSIBILITY

The Federal Aviation Act of 1958, the agency's statutory
charter, specifically charges FAA with seeing to it that the
national airspace is put to efficient and equitable use, and
that a common system of air navigation and air traffic
control for both civil and military aviation is established
and satisfactorily operated and maintained. The air naviga-
tion and air traffic control responsibility has a two-fold
aspect. On the one hand, it requires the agency to promote
the efficiency of air operations; on the other, to insure
their safety. Compliance is one of the agency's major tasks,
and rightly so since its proper discharge goes to the very
heart of its mission to facilitate air movement and insure

the safety of flight.

Air Navigation and Traffic Control: The Organizational

Components

Meeting the air navigation and air traffic control
requirements called for in the act falls on three specific
FAA organizations: the Air Traffic Service (AAT), the
Airway Facilities Service (AAF), and the Flight Inspection
National Field Office (FINFO). The directors of AAT and AAF

report to the Associate Administrator for Air Traffic and
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Airway Facilities; FINFO, an echelon of the Flight Standards

Service (AFS), to the Director of that service.

The three organizations complement each other func-
tionally. The Air Traffic Service provides for the manage-
ment of civil and military air traffic operating in the
National Airspace System through its network of air route
traffic control centers, airport traffic control towers and
flight service stations. The Airway Facilities Service, in
turn, provides the electronic technicians and other mainte-
nance personnel whose task is to keep the ATC equipment in
the towers and centers and the navaids at the airports and
on the airways in working order. FINFO's contribution to the
proper functioning of the system is no less vital. Using the
agency's own aircraft and the latest in avionic inspection
equipment, it checks the accuracy and effectiveness of the
airway navaids and communications systems from the air to
make certain that the air navigation system the Nation's
pilots rely on 1is as precise and accurate as it must be if

aviation safety on the airways is to be maintained.

The vast recources required to control traffic and
instrument, operate, maintain and inspect the Nation's

airways is illustrated by the following statistics:

o Of the 58,432 employees assigned to the agency on
September 30, 1976, 39,284, or 67.2 percent of the

total, were assigned to the operation, maintenance
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and flight inspection of the overall air navigation
and air traffic control system. Of these 39,284
employees, 25,632 were in AAT; 13,192 in AAF; 460 in

FINFO.

Air navigation and air traffic control facilities
and FINFO aircraft in use throughout the system
were valued at $1.02 billion as the period closed--
the facilities, at $956 million; the aircraft, at

$69.1 million.

The cost of operating, maintaining and flight
inspecting the overall air navigation/air traffic
control system for FY 1976 was $1.25 billion. The
figure was made up as follows: operating the ATC
system, $779.24 million; maintaining the overall
system, $400.1 million; providing it with installa-
tion and material services, $153.76 million. For
the 1l5-month period, the total cost of operating the
overall air navigation/ATC system was $1.8 billion.
Of that amount, $982.76 million was for operating
the ATC system; $508.81 million was for maintaining
the air navigation/ATC system; $194.3 million was
for providing the overall system with installation
and material services; and $19.44 million was for

providing it with flight inspection services.
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While the work of AAF and FINFO is essential to the proper
functioning of the overall air navigation and air traffic control
system, that of the air traffic controllers in AAT is central
to the discharge of the mission. For it is their responsibility
to see to it that all aircraft, civil and military, operating
in the National Airspace System are safely separated from one
another--vertically and horizontally-——and that their takeoffs and
landings are equally safe, whatever the weather, the visibility, the

traffic, or the time of day.

Air Navigation and Air Traffic Control: How the System Works

The VORTAC system is the principal navigation aid in use.
It is a combination of civilian and military ground-based electronic
navigational aids designed to provide reliable navigation
information to aircraft using it. The basic civilian subsystem
is the Very High Frequency Omnidirectional Range (VOR); TVOR
at the terminals. This subsystem is built to an international
standard and provides the pilot with the directional information
he needs for safe flying in enroute, transitional and temminal
airspace. In order to be completely functional a VOR system
must also include a capability for the provision of distance
information, making necessary the use of distance measuring
equipment (DME). The military tactical and navigation (TACAN)
system is essentially distance measuring equipment which meets

civilian needs, coupled with additional navigational equipment
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required by the military. When VOR and TACAN are co-located at

one site, the combined system is designated VORTAC, while VOR
equipment co-located with purely civilian DME is jointly referred

to as VOR/DME. At the airports there are various types of landing
aids, both electronic and visual. The standard electronic landing
aid is the Instrument Landing System (ILS), which the agency hopes
soon to replace with the Microwave Landing System (MLS). Also useful
as a landing aid is the VOR or VOR/DME. In addition, non-directional
low frequency radio beacons (NDB) are used at many locations for

instrument approaches, position marking and direction finding.

The air traffic control system itself consists essentially
of three types of facilities--airport traffic control towers (A'I'C'I"s)
for terminal operations, air route traffic control centers (ARTCC's)
for en route operations,and flight service stations for flight plan-
ning, pilot briefing, broadcasting weather, etc. The instrumentation
that a given ATCT in the system will have depends, in general, on the
density of the traffic it has to handle. The busiest terminals
command the most sophisticated equipment; the less busy ones,
equipment appropriate to their traffic load. There is no such
differentiation in the instrumentation of the 20 ARTCC's in
the system. The heavy traffic streaming ceaselessly past them,
the long distances over which they must exercise control, and
the need for long range, primary radar to do the job properly,
makes it essential that each have the most advanced equipment

available to accomplish its mission.

122



FAA-manned ATCT's in the system on September 30, 1976,
totalled 447. Of that number, 180 provided radar approach
control service of which 63--the 63 busiest--were computerized
and operated ARTS III automated radar terminal systems, the
most advanced electronic terminal gear available. In addi-
tion 71 other terminals where traffic density was less were
scheduled to receive delivery of ARTS II equipment, a less

complex automated radar terminal system.

The NAS En Route Stage A system, the computerized and
autcmated system with which the air route traffic control
centers are equipped, combines computers, long-range primary
radar, and a secondary radar beacon interrogation system for
use with transponder-equipped aircraft. Instrumented to
speak an identical language, the computers in all the en route
centers in the system process and relay flight data from
center to center, and between the different sectors in each
center. In addition the system's radar data processing (RDP)
capability provides instantaneous readouts on its radar dis-
plays of an aircraft's identification, ground speed and
altitude, and has shown itself to be readily adaptable to
add-on software applications and refinements which serve to

enhance still further the effectiveness of the system.
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The ARTS automated radar terminal system provides for
a no less effective level of automation. It combines in one
system, airport surveillance radar, radar beacon interrogat-
ing equipment and automatic data processing equipment.
The system is able to track transponder-equipped aircraft
entering the 55-mile radius within which its surveillance
radar is effective. It is also capable of giving instantaneous
readings in alphanumeric form on the radar scope of the
identity, position, ground speed and altitude of the aircraft

tracked.

Developed over the years, the air traffic control proce-
dures provide that, on departure from an airport, control of
departing aircraft is handed off from the airport tower/
departure control to the nearest air route traffic control
center, whose task, like that of the airport controller, is
to keep it safely separated from other planes flying in the
National Airspace System. As the flight progresses, control
is transferred from center to center; and when the plane is
ready to land, from the last center to control it, to
approach control or the control tower serving the airport

where the landing is to be made.

Positive Control Area (PCA), a feature of the air traffic
control system,requires that all aircraft flying at the
18,000 foot level and above, be transponder-beacon equipped,

fly under instrument flight rules (IFR), and be under
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continuous ARTCC control. Aircraft flying on an IFR flight
plan at altitudes below PCA receive the same air traffic
control service as those operating in PCA. The difference
is that aircraft operating in this strata are not required
to have a transponder unless they plan on operating in a
Terminal Control Area (TCA). Aircraft not operating in the
IFR system are generally referred to as visual flight rules
(VFR) aircraft. These aircraft generally operate without
air traffic service unless it is specifically requested or

when they are operating at an airport with such service.

The system also provides general aviation, military
aviation and air carriers operating into uncontrolled
airports with the service of the agency's flight service
stations. These stations, with experienced flight service
specialists in charge, provide pilots--and particularly
general aviation pilots--with a variety of services. They
give preflight briefings, advise on routes and altitudes,
present and interpret weather data, broadcast changes in
weather conditions and provide a direction-finding

service.

As the Federal Aviation Act of 1958 requires, the
agency backs the system with a wide variety of essential

flight information services including the funding and
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programming of aeronautical charts, maps and positional
data, which pilots must have to plan their flights properly
and conduct them safely. To make certain that maps and
charts can be absolutely relied on by the aviation com-
munity, FAA cperates as part of the Air Traffic Service a
completely automated flight data bank which collects,
digests and presents daily the data chartmakers use in
preparing them. The Air Traffic Service also takes care of
the further problem of insuring that pilots and others
involved in flight operations learn in time of significant
changes which may affect the safety of flight, by collecting
and disseminating Notices to Airmen (NOTAM's) both for
flights within the United States and flights departing the
country. In addition, it makes certain that the Government
maps and charts, which are sold to the public virtually at

cost, are attractive, well-designed and easy to use.

Air Traffic Activity: The Reporting Period and Beyond

Air traffic figures for the 15-month reporting period
comprising FY 1976 and the transitional quarter were as

follows--

o The ARTCC's handled 23.92 million aircraft flying
under instrument flight rules during FY 1976,
exceeding the FY 1975 total of 23.59 million by

1.4 percent. The centers handled 6.3 million more
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IFR aircraft during the transitional quarter,
bringing the total for the 15-month period to

30.22 million.

The ATCT's handled 62.49 million takeoffs and
landings during FY 1976, exceeding the FY 1975
total of 58.93 million by 6 percent. The towers
handled an additional 17.20 million takeoffs and
landings during the transitional quarter, bringing

the total for the 15-month period to 79.69 million.

Instrument operations at the towers during FY 1976
were 28.09 million, as compared to 26.06 million in
FY 1975--a gain over the previous year of 8 percent.
Another 7.7 million instrument operations were
recorded at the towers during the transitional
quarter, bringing the total for the reporting

period to 35.79 million.

The flight service stations and internatiocnal flight
serviée stations, and the FSS element in the combined
station/towers, provided a total of 58.2 million
flight services during FY 1976, a decrease of

0.1 percent over the previcus period when the total
was 58.3 million. In addition, 15.8 million flight
services were provided during the transitional

quarter. The FSS's, in all categories, contacted
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9.8 million aircraft during FY 1976, and during the
transitional quarter contacted 2.9 million more, for

a total of 11.7 million.

Instrument approaches during FY 1976--1.51 million at
the approach control facilities and 152,115 at the ARTCC's--
were down 11 percent at the terminals and 20 percent at the
centers as compared to FY 1975 totals of 1.69 million and
193,903. The decline can perhaps be best explained by the
fact that flyiﬁg weather had been unusually good all over
the country during the fiscal year. This gave general
aviation IFR aircraft, which might have chosen to be vectored
in to a landing had the weather been poorer, the option of
landing at uncontrolled airports or wherever without recourse

to approach control.

During the reporting period, Civil Aeronautics Board
certificated route air carriers had an inventory of
2,523 aircraft, including 2,126 jets, 261 turboprops,
119 piston aircraft, and seven helicopters. They flew a
total of 6.09 million hours during the fiscal year and
1.56 million more during the transitional quarter, for a
total of 7.65 million hours for the 15-month reporting
period. They enplaned 211.8 million passengers during the
fiscal year and 58.4 million more during the transitional
quarter, bringing total passenger enplanements, domestic and

international, to 270.2 million for the reporting period.
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Revenue passenger miles for the carriers totalled
169.5 billion for the fiscal year and 46.2 billion for the
transitional quarter, bringing the 1l5-month total to

215.7 billion revenue passenger miles.

Both commuter airline passenger enplanements and air
cargo enplanements were up during the fiscal year--6 percent
in the one case, and 1 percent in the other. During that
time span the commuter airlines carried 5.9 million passen-
gers, engaged in 2.3 million aircraft operations and flew
633.8 million revenue passenger miles. In cargo operations,
the air carriers and commuters carried a total of
4.8 million tons of cargo, and flew 1.05 billion revenue

cargo miles during the fiscal year.

General aviation aircraft in active use during the
fiscal year, totalled 168,500 aircraft. Of this number,
137,500 were single engine aircraft; 20,300 were multi-
engine aircraft; 2,100 were turboprops; 1,800 were turbo-
jets; 3,800 were rotorcraft; and 2,500 were balloons,
dirigibles, or gliders. An estimated 60 percent, or more
than 100,000 aircraft, were equipped with IFR instruments,
and the number of general aviation aircraft so equipped was

rising. During FY 1976, the increase was more than 7 percent.

General aviation aircraft flew 35 million hours during

the fiscal year and 9.5 million more during the transitional
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quarter, bringing total general aviation flying time for the
15 months under review to 44.5 million hours. Of this
total, single-engine aircraft in the fleet flew 31.7 million
hours; multi-engine aircraft, 7.2 million hours; turboprop
aircraft, 1.7 million hours; turbojet aircraft, 1.4 million
hours; rotorcraft, 1.8 million hours; ballcons, dirigibles

and gliders, 700,000 hours.

Jet fuel and aviation gasoline consumed by U.S. civil
aviation during the fiscal year totaled an estimated 8.769
billion gallons. Of this amount, the air carriers consumed
7.822 billion gallons of jet fuel and 20 million of avgas;
general aviation, 499 million gallons of jet fuel and

432 million of avgas.

These, to say the least, were impressive figures. They
reflected an overall air traffic activity that dwarfed any-
thing known elsewhere in the world. To illustrate: Chicago
O'Hare International Airport had more aircraft operations in
FY 1976 than the combined operations of Heathrow Airport in
London, Orly Airport in Paris, and Fiumicino Airport in
Rome; Columbus, Ohio, a medium sized airport by American
standards, had more operations than Tokyo and Athens combined;
and the airports at Milwaukee, San Diego and Minneapolis,
each had more operations during the year than Copenhagen,

Amsterdam, Tokyo, Frankfurt, or Rome. Of the 12 airports in
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the world with the most air carrier operations 11 were in
the U.S.; and only Heathrow--which ranked 8th--was in the

top 12.

But impressive as these figures were, a greatly increased
air traffic activity lay ahead. Agency projections for the
decade ahead indicated that the increase would be such as to
make it necessary for FAA to expand its air navigation and
air traffic control capability substantially if it were to
keep pace with the demands those future increases would

place upon it.

The projections covered a time span of 12 years, which
is to say from the close of the reporting period to FY 1989.
Indicators routinely used to measure air traffic activity

were forecast to rise as follows--

o Certificated air carrier enplanements, from

270.2 million to 400.5 million.

o The air carrier fleet, from 2,505 aircraft to 3,130.

o0 Air carrier flying hours, from 6.23 million to

7.81 million.

o Commuter airplane enplanements, from 5.5 million

to 10 million.

o The general aviation fleet, from 171,600 to 267,000.
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o General aviation flying hours from 36.7 million

to 72 million.

o IFR aircraft handled at the centers, from 25.3 mil-

lion to 40.5 million.

o Takecffs and landings at the towers, from 62.5 mil-

lion to 97.6 million.

o Flight services provided by the flight service

stations, from 65.6 million to 120.1 million.

To cope with this expected growth in its air navigation
and air traffic control activity, FAA planned to invest an
additional $2.47 billion for air navigation and air traffic
control facilities. The planned investment would be in the
following functional areas: en route air traffic control
facilities, $45.37 million; terminal control facilities,
$742.3 million; flight service station facilities,
$417.4 million; navaids, $195.5 million; landing aids,
$421.2 million; housing and utilities, $142.4 million;
aircraft, $56.4 million; development, test and evaluation,

$58 million.

These facilities would be phased in over the 1l2-year

period. When the capability was needed, it would be there.
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Managing the Airspace

Representative airspace management activities of the

period included the following--

O

The Terminal Control Area (TCA) Program. A TCA

is a controlled airspace normally extending from
the surface to 7,000 feet with a radius of 20
nautical miles. TCA's were established to reduce
the potential for mid-air collision in areas of
dense traffic and high volume passenger loads at 21
of the Nation's busiest airports. TCA airspace
provides room for climb and descent profiles and
maneuvering and vectoring space for high performance
aircraft, thereby enabling Air Traffic Control to
positively control and separate them in the same
way that they would be controlled and separated in

high altitude positive control airspace.

The 21 TCA's in operation during the period were

in two groups made up of 9 Group I TCA's at major
hubs and 12 Group 1I TCA's at lower volume airports.
The Group I TCA's were at Atlanta, Boston, Chicago,
Dallas/Fort Worth, Los Angeles, Miami, New York,

San Francisco. and Washington; the Group II's, at
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Cleveland, Denver, Detroit, Houston, Kansas City,
Las Vegas, Minneapolis, New Orleans, Philadelphia,
Pittsburgh, St. Louis and Seattle. FAA had
authorized 42 Group III TCA's at even lower volume

airports, but as of the close of the period, had made

no decision to designate any of them as active TCA's.

Equipment and procedural requirements for operating
in Group I TCA's were more stringent than for

Group II TCA's. Aircraft operating in Group I had

to be equipped with both automatic altitude reporting
equipment and 4096-coded radar beacon transponders;
aircraft operating in Group II had to have only
4096-coded transponders. Aircraft must obtain
authorization to enter a TCA and maintain two-way
communication with Air Traffic Control as long as

they are in it.

A one-year test at the Atlanta TCA of a plan to
reduce the collision potential in the layer of air-
space between the 7,000 foot ceilings of the TCA's
and the 18,000 foot base of Area Positive Control
was completed during the period. The airspace of
the TCA was expanded horizontally from the usual
20-mile radius to a radius of 35 miles, and the

ceiling raised from 7,000 to 12,500 feet. The TCA

134



thus became suybject to the ruyle that all aircraft in
controlled airspace at 12,500 feet and above, had

to have a coded radar beacon transponder and an auto-
matic altitude reporting capability. The results of
the Atlanta experiment were being evaluated as the
period closed with the idea of preparing a policy
statement seeking its wider application elsewhere

in the NAS system.

The Terminal Radar Service Area (TRSA) Program. This

program was in effect during the period at 86 radar-
equipped airports across the Nation serving 105 air-
ports. Within each such TRSA, all aircraft on instru-
ment flight plans are provided a standard separation
from other aircraft on instrument flight plans, and
from VFR aircraft that voluntarily participate in

the program. The availability of the service, known
as the agency's Stage III Radar Service, is publicized

in the Airman's Information Manual. In addition to

giving the checkpoints for contacting the towers,

the manual gives the boundaries of the areas in

which the service is provided. This radar service

is particularly notable for the way it makes it
possible for the 86 radar-equipped terminal facilities
in the program to provide a separation service for
VFR aircraft flying in a mix with IFR aircraft,

by issuing them at their request traffic
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advisories and vectoring instructions. During the
period, more than 5 million VFR aircraft availed

themselves of the service.

Schedule Restrictions. During the reporting period

FAA expanded for a further indefinite period the rule
authorizing quotas at four high-density airports,
namely: JFK International, Chicago O'Hare International,
Washington National and La Guardia. It also continued
for the sixth consecutive year suspension of the quota
at Newark International, the fifth airport subject to
the rule. The quotas in effect at the other airports
were as follows: from 3:00 p.m. to 8:00 p.m. daily

at JFK and O'Hare; and from 6:00 a.m. until midnight
at Washington National and La Guardia. The quotas
first went into effect in 1969 and except for

Newark, where the quota was suspended the following

year, had been continued ever since.

The quotas at these four airports proved themselves
extremely useful operationally. They made it
possible to insure that during peak hours demand
did not exceed capacity; that landing delays were
never excessive; and that it was always possible

to make an equitable distribution at those airports

between air carrier, air taxi, general aviation and
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military aircraft. The fact that the Newark quota
was not in use was also a boon, since it provided
users of JFK and La Guardia with a nearby alterna-
tive terminal during the hours that quotas at

those two terminals were in effect.

The Air Traffic Control Performance Measurement System

In operation at 16 major airports during the previous
period, the agency ATC Performance Measuring System
(PMS) was expanded to eight more major airports during
the period. 1In effect, the system compared airspace
capacity with actual operations during peak hours as
a way of identifying problems holding down traffic
flow. Keyed to the system were its Engineered
Performance Standards (EPS's), which, in addition to
providing a tool for measuring runway capacity and
serving as an index of airport performance, were also
found to be extremely useful in managing national air
traffic flow. The system was also being used to
develop an automated delay measurement mechanism
capable of yielding precise arrival delay data. The
delay measurement system was being tested at Chicago
O'Hare, and eventually, if everything went well, was

to be established at other major airports.

Area Navigation (RNAV). The existing VOR/DME naviga-

tion system is basically a straight line, radial
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route system limited to available radial routes. How-
ever, VOR/DME stations provide basic bearing and
distance information which, when processed by an
airborne computer, permits precise navigation along
any selected route covered by these stations. The
result is area navigation (RNAV). Area navigation
makes possible the addition of routes as needed; the
restructuring of the national airspace; and depending
on its phasing, a substantial reduction in the number

of stations in the VOR/DME network.

During the period FAA issued a comprehensive policy
statement on RNAV. In the statement, the agency made
clear that while it recognized the advantages that

RNAV offered, there appeared to be no pressing require-

ment for the system in the immediate future.

Meanwhile, the agency emphasized it would lose no

time in taking positive steps to promote its use within
the existing air navigation and air traffic control
environment. For the long term its intention was to
develop a master route structure and transition plan
capable of effectively bridging the gap between the
existing air navigation structure and the RNAV structure
of the future. This would take time and require close
and continuous coordination with all aircraft users

before the system could be fully implemented.
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The statement noted that there were already a number
of high altitude RNAV routes in operation and that
more were in prospect. It made clear, however, that
until more airlines were convinced of the need for it
and fully certificated avionics and effective approach
facilities were available for its use, it would be
some years yet before RNAV came into its own as a
principal navigational component of the National

Airspace system.

Obstruction Evaluation and Airports Airspace Analysis.

This permanent program is administered at the FAA
regional level. The Air Traffic and Airports divisions
are the regional staff sections primarily concerned, but
the two of them have the assistance as needed of their
regional Flight Standards and Airway Facilities,
counterparts. The program applies to any airspace use,
but most frequently to the use of airspace in the termi-
nal area. On the obstruction evaluation side, it seeks
to insure the integrity of usable airspace by determining
whether surface objects, actual or proposed, will adversely
affect it. The same procedure is followed on the
airports airspace analysis side, except that the

effect of airport operations is entered into the

analysis as a factor in the situation.

Although obstruction findings when made are essentially

advisory in nature, the public generally complies
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with them without question. In the few cases where
it does not, indirect incentives insure compliance.
For instance, a finding that a 90-foot chimney on a
power plant would be no hazard if it were lighted, got
quick action from its otherwise recalcitrant owners
when they discovered that their insurance would go

sky high if they failed to provide the required lighting.

The period was a busy one as far as the program was
concerned. A total of 12,000 cases were processed
under it, with virtually no difficulty in securing

compliance with the agency's findings.

The Military Operations Areas (MOA) Program. The

object of this program was to make it safer for civil
aircraft, and especially VFR general aviation aircraft,
to travel or operate near military training areas during
such times as the Air Force was using them to conduct
combat maneuvers, intercept operations, acrobatic
maneuvers, etc. The previous way of handling the
situation had been to conduct this type of training

in Charted Intensive Service Jet Training Areas
(ISJTA's), and uncharted Air Traffic Control Assigned
Airspace (ATCAA) areas. This way of doing the job did
not work too badly in the case of ISJTA's but the

ATCAA's were a source of constant trouble. General
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aviation VFR pilots would fly unknowingly into the
uncharted ATCAA's while the military was absorbed in
its combat exercises, and would often have a hard

time getting out safely.

To overcome this difficulty it was planned to do away
with both the ISJTA's and ATCAA's, and to replace them
with charted Military Operations Areas (MOA's). The
areas would be activated only during the time that

the Air Force was actually conducting training opera-
tions in them and would be available for the use of
civil pilots when it was not. Flight service stations
in the vicinity of the MOA's would provide their users
with information as to when they would or would not be
used for military purposes, and provide instructions on
what to do to transit or circumnavigate them when they
were. There would be no firing in the MOA's; and
transiting them, while requiring the exercise of a
more than normal degree of caution, would, in general,
be non-hazardous. The program, which envisioned the
activation of approximately 200 MOA's in the country,
was on the point of being implemented as the period

closed.

Helicopter IFR Petroleum Exploration Operations. An

FAA Helicopter Task Force devoted a great deal of
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study during the period to determine what to do about
establishing a safe and reliable air navigation system
to serve the needs of IFR helicopters operating
coastally and to oil rigs at sea in the Texas-Louisiana-
Gulf of Mexico area, and to a lesser extent, off the
eastern Atlantic Coast and Alaska. There were already
several controlled special-use airways in operation in
the Gulf of Mexico and the Northeast Corridor between
New York and Philadelphia, and similar activities were
in prospect in offshore areas in southern Alaska and
in the Gulf of Alaska. But the navigational system in
use--a very low frequency VOR/TACAN system, with non-
directional beacons--was found to be unsuitable for

the job in terms both of cost and operational efficiency.

After establishing this to be the case, the task force
studied the possibility of using Loran-C or Omega
navigational systems in its place. It determined that
Loran-C would not be able to provide satisfactory
coverage of the Gulf of Mexico area for at least
several years, and was not sure that Omega, the other
alternative, would operate satisfactorily as part of
the National Airspace System. It therefore began a
series of exhaustive tests in early 1976 to determine

whether Omega could be used for this purpose.
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The tests were proceeding as the period ended. No
final conclusion could be drawn, but it was already
clear from those that had been completed that Omega
was capable not only of supporting proposed coastal
and overwater operations, but, in all likelihood,
would also work well in tandem with existing NAS
navigational components. The tests were to be
completed in November 1976, following which a final

decision would be made in the matter.

The Hawaii-West Coast Composite Route System. In

May 1976, the agency implemented on a 6-month trial
basis six great circle routes between Hawaii and the
U.S. mainland, in place of the previous four essen-
tially parallel routes. The increase to six routes
was made possible by the use of composite separation
procedures which permitted a lateral (side by side)
separation of as little as 50 miles, as long as the
aircraft were not at the same altitude and had at
least a 1,000-foot vertical separation. The change
permitted route and flight level assignments which
were expected to cut fuel consumption by up to 9 mil-

lion gallons of jet fuel annually.

As the period closed it was already clear that the

expected fuel savings would not only be realized but
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exceeded. Also, since the same separation procedures
had long been in successful ﬁse in the North Atlantic,
there appeared to be no good reason why the system
should not be made permanent. It was expected, there-
fore,--subject to eventual ICAO approval of the change--
that this would take place when the test was completed

in October.

Center and Terminal Automation

The program to establish the NAS En Route Stage A
system by computerizing and automating the operations of 20
FAA centers in the contiguous 48 states was completed in
August 26, 1975. On that date, the radar data processing
capability of the Miami ARTCC, the last center to acquire
such a capability, was formally commissioned by Acting

Administrator Dow in ceremonies at the center.

In his remarks the Acting Administrator pointed out
that the agency now had a well-articulated, nationwide
electronic en route system which could be augmented, refined,
and if need be, even more fully automated to handle the
generations of en route traffic to come. Instead of getting
vital flight information in large part through radio contact
with the aircraft they were tracking, and entering it on
flight strips which they had to move manually across their

radar display with each new report, the en route controllers
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now had an integrated computerized electronic system which
gave them an instantaneous readout on their radar displays
of an aircraft's identity, position, ground speed and

altitude--all the information they needed to guide them in
the en route controlled airspace for which the center was

responsible.

In his remarks at Miami the Acting Administrator had
taken particular note of the refinements to the system that
were still to come; and even as he spoke, the first of them
was already at hand. This was the conflict-alert system--
an add-on computer system capable of flashing a warning
signal on the controller's radar display, alerting him to
a less than standard separation between aircraft flying in
the en route airspace over which he had surveillance. The
system gave the controller 2 minutes notice that aircraft he
was tracking were on courses that were pOtentially in conflict
It did so by causing the data tags on the radar display of the
aircraft involved to blink and the words CONFLICT ALERT to
flash on beside them on the display. Alerted to the danger,
the controller had time to radio one or both pilots, giving
them new headings or altitudes sufficient to keep them

safely separated.

The initial implementation of the conflict alert program,

to provide a conflict alert capability at 18,000 feet and
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above, was implemented at all the centers by January 1976. By
September 30, 1976, the end of the period, all the centers had
implemented the program to a height of at least 12,500 feet
and above, except for the New York center where it was in
effect at 15,000 feet and above. The Atlanta center was
operating the program at 8,000 feet and above; and the Memphis
and Jacksonville centers--the first to succeed in doing so--
were operating it from the ground up. All 20 centers were

expected to have a from-the-ground-up capability by mid-1977.

Also as a direct outgrowth of the state-of-the-art
improvements made possible by the NAS En Route Stage A program,
the Great Falls, Montana center closed down on July 6, 1976,
after 34 years of service; and its control area was taken

over by the Salt Lake City and Minneapolis centers.

In the terminal automation program, 63 ARTS III systems
were operational at the end of the period; 61 in the contiguous
48 states, and two--one at Honolulu, and the other at San Juan--
outside the continental limits. The ARTS III's at Dallas/Fort
Worth and Atlanta, the last two of the 61 units in the contiguous
states to go into operation, did so in August 1975 and August
1976, respectively. The ARTS III at Atlanta, the last of the
61, replaced an ARTS I--the first prototype ARTS--which had

been in operation there since 1965.

146



One of the great strengths of the ARTS system was its
adaptability to add on computer-driven improvements, enhance-
ments and refinements. A contract for the first such improve-
ment had been concluded in July 1974. It called for such
hardware and software changes as would give all ARTS III's a

minimum safe altitude warning (MSAW) capability.

The computer-activated MSAW is a versatile device, which,
when set up, will continuously monitor the terrain separation
of any transponder-equipped aircraft it is tracking. The MSAW
will compare the plane's altitude, heading and position with a
terrain map stored in its memory bank to see that the plane is
in no danger of crashing into the ground or striking obstruc-
tions in the landing area. In addition when the aircraft is
on final approach, the MSAW will compare its altitude with the
glide slope to determine if it is about to dip too low for
safety. If it is in imminent danger of crashing into the ground,
or is coming in too low for safe landing, the MSAW will cause a
blinking "LOW ALT" to appear on the radar screen and a buzzer
to sound in the radar room. Warned that he was too low, the

pilot would be able to pull out in time to avert a crash.

The device took time to develop. The prototype was tested
by NAFEC at Atlantic City and at Stapleton Airport at Denver,
following which a number of changes had to be made in the produc-

tion model. The basic problem was adapting the prototype to the
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unique topography and instrument approach configuration of the
two airports at which it was tested. This was finally accom-
plished and the first operational system was received at

Los Angeles International Airport in September 1976, just as the
period was closing. It was expected that this warning system
would be in full operation at all ARTS III sites by the spring

of 1977.

To improve the capabilities of the ARTS III system
still further the agency awarded a $24.3 million contract
in July 1976, calling for the development of other computer-
based programs. These were to include: insuring that
immediate corrective action was taken when aircraft were
detected to be on converging courses; a metering and spacing
program which would insure the even flow and spacing of air-
craft arriving and departing the terminal; the automation of
messages received as a result of the conflict prediction and
metering and spacing functions; flight data handling improve-
ments which would make flight strips of any kind unnecessary:
and the digital remoting of ARTS III data to the control
towers of satellite airports. Delivery of these various

enhancements to the basic system was to begin in mid-1977.

In August 1976, the agency awarded a further contract,
this time for $36.6 million for four specially automated

ARTS III's and the further improvement of the 63 existing
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ARTS III's. Of the 63, 34 of the less busy ones were to be
equipped with a continuous data recording and playback
capability. The remaining 29--the 29 busiest--were to be
converted to an ARTS III-A configuration, which would give
them in addition to the data recording and playback capability,
two further significant enhancements: a fail-safe system which
would enable them to continue operating in the event of
component failure; and continuous radar tracking capabilities
for tracking both transponder and non-transponder equipped

aircraft.

As for the four specially instrumented ARTS III's also
provided for under the contract, one was an ARTS III-A system,
which was to be installed in the New York terminal radar
approach control (TRACON) facility, for which ground had just
been broken on a 15 1/2 acre site at Mitchel Field, Long Island,
New York. The New York TRACON was to replace the Common IFR
Room at John F. Kennedy International Airport. In addition
to other advanced capabilities, it would be able to process
the flight data from airport surveillance radars at five
airports in its operating area, whose approach control

functions it would take over.

Finally, the contract provided for ARTS III type, en
route automated radar tracking systems (EARTS), for installa-

tion at three of its overseas air route centers, namely:
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San Juan, Puerto Rico; Anchorage, Alaska; and Honolulu, Hawaii.
The three EARTS systems were scheduled to arrive at their

respective overseas locations by the spring of 1978.

As its name suggested, the EARTS was essentially an
ARTS III modified for en route operations. A major difference
between the two systems is that EARTS would come with an NAS
En Route Stage A type Plan View Display (PVD) system in place

of radar scopes and radar screens in use with the ARTS III.

The EARTS earmarked for Anchorage would replace a
simplified prototype of EARTS, which had been installed
there in late 1974. Consisting essentially of an ARTS III
computer, other ARTS III components and an NAS En Route
Stage A PVD display system, it was used in conjunction with
the Murphy Dome long-range radar near Fairbanks, whose signal
had been remoted by landline to Anchorage and provided the
Fairbanks area with a remote service that eliminated the need
for an en route center. This made possible the shutdown in
January 1975, after 31 years of operation, of the Fairbanks
center, and the takeover of its functions by the Anchorage
center. A single Anchorage sector, with the help of the
modified ARTS III equipment and inputs from the Murphy Dome
radar, was all that was needed to control the traffic

previously handled by Fairbanks.
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Building on this successful experience, the secondary
radar at Deadhorse, Alaska, was remoted to Anchorage late in
the period. This eliminated the need to man the tower at
Deadhorse. The tower was shut down. and the controllers

detailed there were returned to Anchorage.

Progress was also made during the period in the procure-
ment of the ARTS II, a less complicated type of ARTS programmed
for installation at 71 radar equipped airports whose traffic
volume does not warrant the more highly automated and much
more costly ARTS III. Designed to take advantage of the
latest mini-computer and integrated aircraft technology,.
ARTS II would provide controllers with a direct digital
readout of the identity, heading and altitude of transponder-
equipped aircraft in their operational areas. The ARTS II
would also record and receive flight data from adjacent
National Aviation System (NAS) En Route Stage A centers.
Unlike the ARTS III, however, it would not compute or display
an aircraft's ground speed. On the other hand, its modular
design is such that it can be instrumented to perform most

of the rest of the ARTS III functions.

The ARTS II procurement was delayed during the period
because of technical difficulties with the contractor and
his subcontractors. The revised delivery schedule now calls
for the first of the 74 ARTS II systems to be delivered in

May 1977 and the last in May 1980.
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The period closed with the people at the terminals
scheduled to receive the ARTS II's first already at work
planning for their installation. Most were thinking in
terms of using BRITE radar in the cab (TRACAB), hoping
thereby to obviate expensive building modifications and
the construction of special radar rooms to house the new

equipment.

The ARTS and NAS En Route State A computer software
programs--no less than the basic systems themselves--were
part of the agency's Upgraded Third Generation (UG3RD) air
traffic control system--a grouping of R&D projects in various
stages of development addressed to the upgrading of the ATC
system to insure its being able to meet the challenges of the

1980's and beyond.

Enhancing the Center Function

The previous period saw the completion of a $50 million
~ARTCC expansion program calling for the construction of
buildings and other needed facilities. The new buildings
provided room not only for the automated NAS En Route Stage A
system equipment and its electrical and mechanical support

systems, but also for administrative offices and other
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related functions. The buildings and their associated support

activities were part of a continuing drive by the agency under

UG3RD to insure that the centers were thoroughly modernized,

had the best equipment available and were operating in an

efficient manner.

In actions of the period, addressed to further enhancing

center operations, FAA--

o

Completed the turnkey installation at all of its air
route facilities of the Central Control Monitoring
System (CCMS), a centrally located computerized system
for the control and monitoring on a turnkey basis of
center mechanical, electrical, electronic and

fire alarm systems.

Completed the commissioning at all of its air

route centers of power conditioning systems (PCS),
devices designed to provide each center with an
uninterruptible supply of power in the event of a
commercial power failure. Because it cuts in stored
power immediately when the normal power source falters
and continuously provides precise, regulated power,
irrespective of the quality of input power, the
battery-powered PCS gives constant protection to the
versatile but delicate electronic hardware in

each center from the surges, dips and "brown-

outs" experienced with commercial power. Its role
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is even more crucial when the power fails completely.
At such time, its banks of batteries begin supplying
full power instantaneously and automatically, and
continue supplying it until such time as the center's
emergency, engine-driven electrical generators can

be turned on, or commercial power resumed. The

first PCS was commissioned at the Los Angeles ARTCC
in September 1974; the 20th and last, at the Jackson-

ville center in September 1976.

Awarded a $1.43 million contract for 81 additional
power conditioning systems which were to be installed
at dual and triple radar microwave links (RML's)
receiving signals from two or three long-range primary
radars and transmitting them to the ARTCC's. The

power conditioners, performing essentially the same
functions as in the centers, would insure that in the
event of a commercial power failure, the RML's would
continue to transmit their vital information to the
centers without interruption until emergency generators

could take over, or commercial power was restored.

Began final procurement of 220 VHF/UHF En Route
Back-Up Emergency Communications (BUEC) systems for
the 20 air route centers. The transceivers were to

be installed at various remote sites to provide an
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emergency air/ground capability in the event the

primary system failed.

Awarded a contract for the acquisition of a

Direct Access Radar Channel (DARC) subsystem to

be installed at all 20 air route centers to provide
a backup capability for the primary radar data
processing computers in use at the centers. Using
mini-computers and other related electronic equip-
ment, the DARC subsystem would have the capability
of taking over and operating the radar data processing
system when the existing full-size RDP computers
either failed or were shutdown for scheduled
maintenance. When there was such a failure or shut-
down the controllers would not have to fall back

on broadband radar to continue operations. Instead,
their radarscopes would continue to display
information on the identity, position and altitude
of the aircraft that was available when the primary
RDP computers were functioning. The first DARC
subsystem was scheduled to become operational in

December 1979; the last, in July 1981.

Established the En Route Dynamic Simulation (DYSIM)
Program for the training of student radar controllers

at the centers. The implementation of the NAS En Route
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Stage A radar data processing system made it
necessary for the centers to have the capability of
simulating all the functions of an operational
control sector in training student controllers. At
first the training was given in the operational
sectors themselves. But this did not work out well,
since there was no choice but to scrub the training
when the operational system began to be overloaded.
It was soon realized that the student controllers
learned much faster when they were not involved in
the operational sectors, and that it was clearly in
the agency's interest to provide them with special
training quarters where the operational problems
could be simulated and the learning process go on

without interruption.

" A high priority project was established in 1975

to implement special DYSIM training laboratories

in the 20 NAS En Route Stage A centers which would
be physically separated from the operational sectors
and, except for their function, be undistinguishable
from the operational sectors. At the end of

the period each center had an effective DYSIM
capability, though not all had the required

laboratories. Three ARTCC's were operating with
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complete training labs; six had labs which were
complete except for sectors communications; and the
remaining 11, which expected to have their labs in
operation not later than mid-1977, were conducting
their DYSIM training at sectors that had been
installed for expansion but had not yet been

activated.

Awarded a 3-year, $1.4 million software develop-

ment program to increase the capabilities of the

NAS En Route Stage A system. Development and testing
of the new program was to be accomplished at FAA's
National Aviation Facilities Experimental Center
(NAFEC) at Atlantic City. Types of development
planned for the 20 domestic centers under the
contract included software changes needed to take
care of flight plan conflicts, minimum safe altitude
warnings, conflict resolution and en route traffic

metering.

Put into operation at all the centers the computerized
Airway Facilities Service Maintenance Automated
Reporting System, MARS-1l, for the collection and
dissemination of information on the maintenance of

en route center facilities in the National Airspace

System. Using the computers already in place at
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the centers, the system collected and distributed
as needed, essential maintenance information for

the use of center maintenance technicians.

The New York TRACON: The Shape of Things to Come

Ground breaking ceremonies took place at Mitchel Field,
Long Island, New York, on July 29, 1976, for a new terminal
radar approach control (TRACON) facility to replace the
existing Common IFR Room located at the John F. Kennedy
International Airport (JFK) at Jamaica, N.Y. Commissioned in
September 1968, the Common IFR Room combined under one roof
the approach control functions at Kennedy, La Guardia
and Newark Airports, and 16 of their satellite airports.
While the Common IFR Room was capable of handling upwards of
3,100 daily flight operations, a study of what was to come
in the 1980's had led to the conclusion that a new and
larger facility was needed to handle the ever increasing
volume of air traffic projected for the New York metro-

politan area.

The new TRACON was to be equipped with the latest,
expanded and enhanced automated radar terminal system--the
ARTS III-A, which the agency ordered in a contract concluded
at virtually the same time as the ground breaking at Mitchel
Field. It was to be staffed by 265 air traffic controllers

and 185 engineers and maintenance technicians. The TRACON
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would provide both radar and non radar traffic services for
aircraft operating within a 50-mile radius of New York City.
The facility was to be equipped with three 550 K.V.A. emergency
electrical generators and would have an appropriate power

conditioning system.

Basic flight data would be received from each of the
five airport surveillance radars located at JFK, La Guardia,
Newark, Westchester County and Islip MacArthur Airports
respectively, and would be processed and fed to 30 radar
displays in the facility. Following a precedent set by the
TRACON at Chicago O'Hare, the New York TRACON would have a
fully instrumented and specially set apart radar simulation
laboratory for the training of its student radar controllers.
In addition, its maintenance technicians would have four

radar displays set apart for their exclusive use.

The two story facility would have a 75 x 100 foot
operations room and an avionics equipment room beneath it of
the same dimensions. The operations room would house in one
place the radar controllers for JFK, La Guardia, Newark,
Westchester County and Islip MacArthur, as well as for a
dozen lesser airports. The latter would include, among
others, Bridgeport and New Haven, Connecticut, satellites of
Westchester Airport; and Brookhaven and Farmingdale, satellites

of Islip MacArthur.
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It would be a much larger operation than before. The
Common IFR Room had logged more than a million operations in
FY 1976. But the new TRACON, with its additional airports
and their satellites, was expected to handle at least two

million operations a year when it finally opened for business.

Described as a terminal that looked like a center, the
TRACON, as an ARTS III-A facility, would have a primary radar
tracking system capable of tracking and processing every
£arget in its airspace and not just targets with a secondary
radar transponder capability. It would also have a fail-
safe capability which would enable it to operate with only a
slight reduction of efficiency in the event of component
failure. In addition it would have all the rest of the ARTS III
add-on computer features, including among others, conflict
alert, conflict resolution and minimum safe altitude warning

capabilities.

The New York TRACON was expected to begin receiving its
first ARTS III-A components in the spring of 1978. 1Installation
of the equipment would follow and take about a year to
complete. In the meantime operational techniques would be
developed; the system would shake itself down; personnel
would be indoctrinated; and provisions made for system
support. The cutover from the Common IFR Room at Kennedy to
the new facility at Mitchel was expected to take place in

late 1979.
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Other System Improyement Efforts

During the reporting period, FAA--

®)

Commissioned 39 of the new ASR-8 airport suryeillance
radars (ASR's). The ASR-8 incorporated such advanced
features as a Klystron transmitter tube, expanded

low angle coverage, solid state design and modular
construction. It had double the power output of earlier
radars and a greatly improved light aircraft detection
capability. In addition 40 ASR antennas for terminal
radar improvement purpose were contracted for during

the period.

Field tested and commenced the installation at Washington
National Airport of the first open planar array radar
beacon antennas for use with the air traffic control
radar beacon system (ATCRBS). The open mechanical
structure and large vertical aperture of the new, open
array antennas enabled them to increase the coverage of
aircraft transponder signals by greatly reducing false
radar beacon targets caused by ground-reflected signals.
The first 10 antennas of this type were due to be
delivered under a $1.07 million contract by the end

of 1976. The agency expected to buy 150 more in FY 1977.
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Contracted for the purchase of 1,000 solid state power
supply units for 51 of its 87 long-range air route
surveillance radars (ARSR's). The new solid state com-
ponents were to replace vacuum-type equipment which

had a high failure rate.

Completed design of the ARSR-3 long-range air route
surveillance radar, the most advanced long-range radar
available. Designed for use in high-density traffic
areas, the new ARSR-3's embodied many improved features,
including improved antenna design, solid state construc-
tion, built in test equipment and a clearer radar
picture of the weather and aircraft being tracked.
Delivery of the first system was scheduled for the

first quarter of FY 1978, with subsequent deliveries

at the rate of two a month.

Completed the installation of 42 additional approach
lighting systems (ALS/MALSR). This brought the total
of these systems to 480. This ALS/MALSR equipment
was used in conjunction with the instrument landing
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