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History of Air Traffic Control

Checkpoints
After studying this chapter, you should be able to:
1.  Discuss the significance of the Airmail Act of 1925.
2.  Describe how the federal government became involved in air traffic control.
3. Discuss the history of the various federal agencies involved in air traffic control.
4.  Discuss the formation of organized labor unions as they pertain to air traffic 

control.
5.  Identify the organizations currently involved in the air traffic control system.
6.  Identify the various organizations that have represented air traffic controllers.
7.  Identify some of the methods air traffic controllers used in the past to separate 

aircraft.
8. The effects of 9/11 on the air traffi c control system.
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2  /  CHAPTER 1

1903– 1925
When the Wright brothers’ experiment in flight succeeded on December 17, 
1903, the world took little notice. Newspapers of that era either did not 
believe or belittled the accomplishments of the two brothers on that cold, 
blustery morning. At the start of the twentieth century, most people regarded 
aviation as a pastime for experimenters and daredevils. It was hard to believe 
that the tiny, underpowered aircraft of that era would ever evolve into a useful 
form of transportation. In this early period of experimentation, anyone with 
a mechanical aptitude could design, build, and fly an aircraft without pass-
ing any type of test or possessing any type of license. Without regulation or 
certi fi ca tion, people began to build and quite regularly crash these early flying 
machines. The general public was frightened by the machines and believed 
that only fools would fly in them. Potential investors in this new industry were 
fearful of risking their capital to finance an unproven and apparently danger-
ous industry.

In spite of this climate of fear and distrust, aviation pioneers began to 
demonstrate the usefulness of their primitive flying machines. As early as 1911, 
the first mail was carried by air. By the time the United States became involved 
in World War I, the airplane had demonstrated its usefulness as an observation 
platform and as a crude weapons delivery system.

After the war, numerous additional uses were found for the airplane. The 
Post Office Department began to offer routine airmail service in 1918, using 
U.S. Army pilots and aircraft. In 1919, the U.S. Department of Agriculture 
initiated experiments that would lead to the commercial use of aircraft for the 
application of pesticides. The first transatlantic crossing was made that year, 
which also saw the first experimental use of radio as a navigation aid.

 Between 1918 and 1925, airmail service was expanded by the Post Office 
Department until full transcontinental service was finally achieved. Until 
1923, most of the mail was flown during daylight hours, since a safe, reliable 
form of nighttime navigation had not been developed. In 1921 the first experi-
mental night flight was conducted, using bonfires located along the navigation 
route. These bonfires were replaced in 1923, when a 72-mile stretch of airway 
between Dayton and Columbus, Ohio, was experimentally lit with electric 
and gas arc lighting. The experiment proved successful, and airway lighting 
was soon introduced across the country. By 1924 the portion of the transcon-
tinental airway between Cheyenne, Wyoming, and Chicago, Illinois, was 
lit, and routine night flights were being conducted along this section of 
the airway.

By 1925, the commercial potential for aviation had been established, and 
the Post Office Department found itself under pressure to expand airmail ser-
vice at a faster rate than was possible for a government agency. Since aviation 
appeared to be a commercially viable industry, it was felt that airmail service 
could now be handled by private airline companies. A resolution to permit 
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private contracting, introduced by Congressman Clyde Kelly of Pennsylvania, 
was signed into law on February 2, 1925, and became known as the Airmail 
Act of 1925. The Airmail Act authorized the postmaster general to contract 
with private individuals and corporations for the purpose of transporting air-
mail. Between 1925 and 1927, airmail contracts were bid to private corpora-
tions, and commercial aviation became a reality.

After this act was signed into law, many companies that had been sitting 
on the sidelines earnestly jumped into the aviation field. Boeing, Douglas, and 
Pratt and Whitney were just a few of the companies that bid to supply aircraft 
and engines to the budding airmail industry. Even the great Henry Ford entered 
the picture, producing the famous Ford Trimotor and operating an air cargo 
airline between Detroit and Chicago.

 With this increase in air activity came an increased desire for some type of 
national regulation of the industry. Prior to this time, individual states had 
reserved the right to test and certify pilots, but many were hesitant to exercise 
this authority. The aviation industry was still fragile, and public sentiment 
favored federal government regulation to unify the industry through a common 
set of rules, procedures, and certifications. It was felt that government regula-
tions were needed if the aviation industry were to grow and prosper. Without 
this regulation, the public’s trust could not be gained.

A joint congressional committee recommended the formation of an advi-
sory board composed of prominent businessmen to recommend the possible 
extent of federal involvement in the aviation industry. In 1924, President Calvin 
Coolidge appointed Dwight Morrow to head this board and make recommen-
dations as to future government policy. The Morrow board presented its final 
report to the president on December 2, 1925. The Morrow Report recom-
mended that military and civilian aviation operate separately, with the Depart-
ment of Commerce to be given the responsibility for the promotion and the 
regulation of the civilian aviation industry.

1925– 1934

 President Coolidge endorsed the findings of the Morrow Report and passed it 
along to Congress. He requested that the board’s recommendations be imple-
mented as soon as possible. After the inevitable discussion and negotiations, 
Congress approved, and President Coolidge signed the Air Commerce Act into 
law on May 20, 1926.

As Senator Hiram Bingham, who introduced the Air Commerce Act into 
the Senate, explained, the purpose of the act was “not so much to regulate 
as to promote civilian aviation.” The Air Commerce Act made it the duty of 
the secretary of commerce (at that time Herbert Hoover) to encourage the 
growth of the aviation industry through the establishment of airways and navi-
gation aids. In addition, the secretary was authorized to regulate the industry 
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4  /  CHAPTER 1

as necessary to elevate the public’s perception of aviation as a safe mode of 
transportation. To this end, Hoover instituted a program to license pilots and 
mechanics and to regulate the use of these airways. These responsibilities were 
delegated to the Aeronautics Branch of the Department of Commerce, which 
was headed by the new director of aeronautics, Clarence M. Young.

In May 1927, Charles Lindbergh captured the attention of the nation with 
his daring flight across the Atlantic. During that same year, the first ground-
to-air experimental radio was installed in an aircraft. In 1928, the first seven 
airmail-route radio stations were installed. Many of today’s airlines were born 
in this era. Colonial Airlines (American), Western Express (TWA), Northwest 
Airlines, and United Airlines were all formed during this exciting period of air 
transportation growth.

 Prior to the early 1930s, there was little need for an organized system of air 
traffic control in the United States. Almost all of the aerial traffic in this country 
was conducted in daylight with clear flying conditions. Advances in aircraft 
control and navigation that would permit flight at night or during periods of 
restricted visibility had yet to be made. The practice of “see and be seen” became 
the principal method of traffic avoidance. This meant that pilots could fly only 
in conditions that would permit them to see other aircraft and alter their flight 
path in time to avoid them.

According to this principle, pilots were required to fly clear of any clouds 
and only in areas where the visibility was at least 3 miles. These rules have 
been only slightly modified since then and are now known as visual flight rules 
(VFR). (A discussion of the current version of these flight rules is presented in 
Chapter 3.) Since the aircraft used by the airlines in the 1930s were relatively 
slow and the pilots could readily see and avoid other aircraft, the establishment 
of an organized air traffic control system was not deemed necessary. But by the 
late 1930s, the capability of aircraft to fly at night and in marginal weather con-
ditions had improved tremendously. Instrumentation that would permit pilots 
to control the aircraft without visual reference to the natural horizon had been 
designed. In addition, a system of ground-based radio navigation aids (nav aids) 
was being constructed to permit pilots to navigate without ground reference. 
When this equipment was installed, pilots were able to take off, cruise en route, 
and land in weather conditions that would not permit them to see and avoid 
other aircraft.

Because all of these aircraft eventually had to land at an airport, it was 
inevitable that the airspace within the immediate vicinity of busy airports 
became congested, and some form of local air traffic control would soon be 
needed. The problem of airspace congestion was compounded by the fact that 
the airports of that era only remotely resembled the airports of today. An air-
port in the 1930s rarely had designated runways. It usually consisted of a large, 
rectangular plot of land covered with either sod or cinders.

After flying over the airport to observe the wind direction, local traffic, 
and runway conditions, the pilots themselves decided in which direction they 
wished to land. During the approach and landing, the pilots were kept busy 
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trying to spot other aircraft, decide who had priority, and maneuver their planes 
behind the others, allotting sufficient time for a previous plane to land, brake 
to a stop, and taxi clear of the runway prior to their arrival. In addition, pilots 
needed to constantly scan the airport surface area to detect aircraft  taxiing for 
takeoff. To decrease ground roll distance, pilots usually maneuvered their air-
craft to land or take off into the wind. On windy days, this forced most of the 
pilots to land and take off in the same direction. But on calm days, aircraft could 
be seen landing and taking off in every direction. It was immediately apparent 
that some form of air traffic control would have to be initiated around airports 
or accidents would begin to occur at an increasing rate.

Air Traffic Controllers  The earliest method of regulating takeoffs and land-
ings required an air traffic controller to stand in a prominent location on the 
air field and use colored flags to communicate with the pilots. If the control-
ler waved a green flag, it meant that the pilots were to proceed with their 
planned takeoff or landing. But if the controller waved a red flag, the pilots 
were to hold their position until the controller had determined that it was safe 
to continue. At that time, the controller would wave the green flag, advising 
the pilots that they could proceed. The first airport to hire this type of air 
traffic controller was the St. Louis Airport in Missouri. In 1929, St. Louis 
hired Archie League as the na tion’s first air traffic controller (see Figure 1–1). 

Figure 1–1. The first air 
traffic controller, Archie 
W. League, shown in his 
winter clothing at the 
St. Louis Lambert 
Municipal Airport in 1929. FA
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6  /  CHAPTER 1

Before taking on this role, League had been a barnstormer, a mechanic, and 
the operator of a flying circus.

League controlled air traffic from a wheelbarrow on which he had 
mounted a beach umbrella. In the morning, he would pack the wheelbarrow 
with a beach chair, water, a note pad, a pair of colored flags, and his lunch. He 
would wheel his equipment out to the approach end of the runway, where he 
would use the flags to advise the pilots to either continue their approach or hold 
until the traffic was clear. At the end of the day, League would repack his equip-
ment into the wheelbarrow and return to the terminal. He performed these 
tasks both winter and summer, beginning a 36-year career in air traffic control 
(see Figure 1–2). Other large cities soon saw the advantages of this system and 
began to employ air traffic controllers at their own airports.

Although workable, this early, crude form of air traffic control had many 
obvious drawbacks. Since the controller usually stood near the approach end of 
the runway, he was far more likely to attract the attention of departing rather 
than arriving aircraft. Pilots inbound for landing found it difficult to determine 
which direction to land and to see the air traffic controller’s location. And if 
more than one aircraft was inbound, it became difficult, if not impossible, for 

Figure 1–2. Archie League standing next to a spotlight while guiding down an aircraft 
during IFR weather.
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History of Air Traffic Control  /  7

the air traffic controller to give different instructions to each plane. It was also 
difficult for the controller to determine whether the pilots had actually received 
and understood the intended instructions. And it was impossible to use this 
system of communication at night or during stormy weather. Fortunately, at 
that time few aircraft flew during such weather conditions.

Light Guns  In an attempt to rectify some of these problems, the controller’s 
colored flags were soon replaced by light guns. A light gun is a device that per-
mits the controller to direct a narrow beam of high-intensity colored light to a 
specific aircraft (see Figure 1–3). Light guns were equipped with a gunsight that 
let the controller accurately aim the beam of light at one particular aircraft. The 

gun was also equipped with different-colored lenses to permit the controller 
to easily change the color of the light.

The controller operated the light gun either from a glassed-in room on 
top of a hangar, called a control tower, or from a portable light gun station 
located near the arrival end of the runway.

The light gun signals used by the early controllers resembled the 
colored-flag system. A red light advised the pilots to hold their aircraft, 
whereas a green light advised them to proceed. Most of the busy airports 
soon built control towers and installed these light guns. The control towers 
were usually placed on top of one of the highest structures at the airport. 
Controllers working in the tower now had an unobstructed view of the 
airport and the surrounding airspace. They no longer had to stand out next 
to the runway, exposed to the elements.

Light guns are still used today at most control towers. They are used 
to communicate when either the radios in the control tower or the aircraft 
are inoperative or when an aircraft is not radio equipped. The light gun 
code has not changed significantly since the 1930s. The official light gun 
signals in use today are listed in Table 1–1.

Table 1–1. Light Gun Signals

Color and  Meaning with Respect  Meaning with Respect 
Type of Signal to Aircraft on the Ground to Aircraft in Flight

Steady green Cleared for takeoff Cleared to land

Flashing green Cleared to taxi Return for landing (to be  
  followed by a steady green 
  at the proper time)

Steady red Stop  Give way to other aircraft 
and continue circling

Flashing red Taxi clear of runway in use Airport unsafe, do not land

Flashing white Return to starting point on  Not applicable
 airport

Alternating red  Exercise extreme caution Exercise extreme caution
and green

Figure 1– 3. Using a 
light gun signal.

FA
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8  /  CHAPTER 1

Although the light gun was an improvement over the colored-flag system 
of air traffic control, a number of important deficiencies still remained. When 
inbound to the airport, the pilots were usually busy flying their aircraft and 
were unable to maintain a constant lookout for changing light gun signals. 
As a result, the controller might not be able to transmit critical instructions to 
pilots who were performing some other task and whose attention was diverted. 
The light guns were also useless in bad weather, since airborne particles of dust 
and moisture easily diffused and refracted the light beam. Furthermore, the 
controller could never be quite sure whether the pilot had received or properly 
interpreted the light gun signal. The controller could give instructions to the 
pilots, but the pilots had no means for communicating to the air traffic con-
troller. It was apparent that a reliable, two-way communications system would 
have to be developed.

Radio Communication  The modern system of air traffic control was born 
at the Cleveland Airport in Ohio. The city of Cleveland constructed a control 
tower on top of an old hangar and equipped this facility with radio transmit-
ting and receiving equipment. The communications transmitters were 15-watt 
radios that permitted voice communication with pilots over a distance of 
approximately 15 miles. Using this primitive radio equipment, the air traffic 
controller could communicate directly with the pilots of properly equipped 
aircraft. In addition, the pilots could respond to these instructions or initiate 
communication with the controllers. This system permitted the controllers to 
issue traffic instructions, weather information, and airport landing conditions 
to the pilots of radio-equipped aircraft. This voice communication could be 
maintained night and day, in good weather or in bad.

The control tower was also equipped with light guns to permit control-
lers to communicate with aircraft that were not radio equipped. The light guns 
were also used for backup communications in case the radio equipment in 
either the control tower or the aircraft malfunctioned. By being located on top 
of the highest structure at the airport, the controllers had an unobstructed 
view of the airport surface area and the approaches to the landing area. This 
permitted the controllers to issue instructions that would properly sequence 
aircraft inbound for landing with those attempting to depart. Most of the busy 
airports around the country followed Cleveland’s example and constructed 
 radio-equipped air traffic control towers (see Figure 1–4).

Despite the dramatic safety improvement that these towers offered, their 
effectiveness was limited, since the primitive radio equipment was heavy, clumsy 
to use, unreliable, and relatively expensive. The airlines were hesitant to install 
this equipment on planes since it would replace valuable, revenue-producing 
space on the aircraft. Furthermore, most of the small aircraft in use during this 
era were manufactured with electrical systems that provided insufficient power 
to operate the radios, and the owners were often unable to afford the expensive 
electrical system modifications that would permit them to benefit from this 
advance in air traffic control technology.
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History of Air Traffic Control  /  9

Air traffic controllers and pilots were also severely handicapped by the 
lack of a standardized set of rules or phrases to be used when communicating 
with each other. Some pilots contacted the control tower when they were 5 to 
10 miles away from the airport, whereas other pilots neglected to contact the 
controllers until they were almost ready to land. Even though the air traffic con-
trollers were federally certified, they were still airport employees, and pilots had 
no legal obligation to contact them. And if radio contact was established, there 
was little agreement on the phraseology that should be used. Many pilots sim-
ply did not understand the instructions that were being transmitted to them.

Despite these serious limitations, this early form of air traffic control 
worked remarkably well. Radio permitted the controllers to pass along valu-
able information and control instructions to the pilots of properly equipped 
aircraft, and the pilots could acknowledge receipt of these instructions and 
make accurate position reports to the controllers.

Instrument Flying  At the same time that control towers were being con-
structed, aircraft designers were beginning to produce a new generation of 
faster, higher flying transport aircraft specifically designed for airline oper-
ation. These aircraft were equipped with advanced instrumentation and 
radio navigation equipment that would permit their pilots to fly in weather 

Figure 1–4. The control tower at Indianapolis’s Stout Field.
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10  /  CHAPTER 1

conditions that had made navigation impossible just 10 years ago. Using these
instruments and the ground-based radio navigation aids installed by the fed-
eral government, the airlines began to routinely conduct flights of hundreds 
of miles through cloud and fog with no outside reference. These flight condi-
tions, where aircraft control and navigation are conducted solely by reference 
to cockpit instrumentation, are known as instrument meteorological condi-
tions (IMCs).

Pilots of properly equipped aircraft could now fly in conditions where 
in-flight visibility might be measured in feet instead of miles. Pilots were able 
to land when visibilities were less than 2 miles. Certainly in these flight con-
ditions, the “see-and-be-seen” concept of aircraft separation was inadequate. 
In addition, as the airlines introduced newer airliners into service such as the 
DC-2, DC-3, and Boeing 247, the wide disparity in performance between these 
aircraft and the older planes in service became more readily apparent. This mix 
of aircraft with different cruising airspeeds and flight characteristics increased 
the complexity involved in separating aircraft and made it much more difficult 
for the air traffic controller to properly and safely sequence traffic inbound for 
landing. The only reason that midair collisions occurred infrequently was that 
few aircraft were flying in reduced visibility conditions at the same altitude, on 
the same route, and at the same time.

By the early 1930s, the airspace around major airports had become increas-
ingly crowded; people living around these airports felt that the risk of midair 
collisions had increased and feared that colliding aircraft might crash into their 
neighborhoods. These residents began to pressure the states and the localities 
around the major airports to pass laws restricting air travel over their jurisdic-
tions. It was apparent that utter chaos would result in the aviation industry if 
every state enacted legislation restricting or banning flight over certain areas. 
These restrictions would retard the growth of the airline industry and might 
jeopardize its very existence.

1934– 1945

 In response to this threat to the nation’s interstate commerce, in 1934 Congress 
created the Bureau of Air Commerce (part of the Department of Commerce) as 
the agency responsible for the regulation of traffic along the nation’s airways. 
This act made the federal government responsible for the licensing of pilots, the 
establishment of airways and navigation aids, and the actual separation and 
safety of the aircraft using these airways. In 1936, the Bureau of Air Commerce 
established rules to be followed by pilots when flying on the airways in instru-
ment meteorological conditions. These rules are known as instrument flight 
rules (IFR).

Because most of the major airports had already constructed and staffed 
air traffic control towers, the most pressing need facing the aviation industry 
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was for the separation of aircraft flying between airports. The airways in the 
eastern United States had become increasingly congested, and during periods 
of IFR weather, near misses began to occur with increasing frequency. Some 
form of traffic control on these busy airways would have to be established as 
soon as possible.

As a result of Depression-era budget restrictions, the Department of Com-
merce was unable to quickly form an air traffic control system and requested 
that the major airlines themselves take the initiative and develop a number of 
airway traffic control units (ATCUs) that would separate aircraft operating 
on the federal airways. The federal government promised that it would take 
possession of and operate these facilities at a later date. On December 1, 1935, 
TWA, American, Eastern, and United Airlines formed the first experimental 
airway traffic control unit at the Newark (New Jersey) Airport (see Figure 1–5). 
The responsibility of the ATCU was to separate traffic operating on the airway 
during periods of IFR weather. During VFR weather, pilots flying the airways 
would still separate themselves using the see-and-avoid principles of air traffic 
control.

 Following the operational success of the first ATCU, the four airlines were 
encouraged by the Department of Commerce to open additional units in 

En route Air 
Traffic Control

Figure 1–5. Controllers at the Newark ATCU separating en route traffic using maps 
and shrimp boats.
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12  /  CHAPTER 1

Chicago, Cleveland, Pittsburgh, and Oakland. These ATCUs were opened a 
short time thereafter and were staffed by employees of the airlines. By mutual 
agreement, each of these ATCUs assumed responsibility for separating IFR 
traffic within a selected area of airspace. It was not mandatory that every pilot 
contact the ATCUs, however. Military and noncommercial civilian aircraft 
were not required by law to contact the ATCUs. Fortunately, most of the IFR-
certified aircraft were operated by the airlines.

Because of the technical limitations of 1930s radio equipment, all com-
munication between the pilots and controllers was accomplished through an 
intermediary, either an airline dispatcher or a radio operator. Whenever pilots 
planned to fly in poor weather conditions, they filed an instrument flight plan 
with an airline dispatch office. This flight plan included the type of aircraft to 
be flown, the names of departure and arrival airports, the estimated departure 
time and time en route, the airline flight number, the requested route of flight, 
the aircraft’s cruising airspeed, and the requested cruising altitude.

The airline dispatcher on duty forwarded this information by telephone 
to the ATCU with responsibility for the departure airport. The air traffic con-
trollers on duty determined whether the route and altitude requested by the 
pilot might conflict with other aircraft and modified the flight plan as neces-
sary to ensure the safe separation of aircraft. The controllers then issued an 
air traffic control clearance to the dispatcher that was to be relayed to the 
pilot. This clearance included the departure time, route of flight, and cruising 
altitude. The dispatcher relayed this information to the pilot, either in person 
or by radio.

The air traffic controllers in the ATCU wrote the appropriate flight plan 
information on a chalkboard and on a note card. This card was then attached 
to a brass holder that was called a shrimp boat by the controllers because of its 
resemblance to a small fishing boat. These shrimp boats would be moved along 
an airway map, indicating the approximate positions of the aircraft as they flew 
toward their destinations.

As each plane progressed through the ATCU’s airspace, the pilots would 
transmit their position to an airline company radio operator, who then relayed 
this information to the ATCU controller by telephone or telegraph. The ATCU 
controllers updated the aircrafts’ information on their blackboard and note 
cards and continued to move the shrimp boats along the map indicating each 
plane’s approximate position. If a controller detected a potential conflict 
between two aircraft, appropriate route or altitude changes would be issued to 
one or both aircraft. These instructions were telephoned to the airline radio sta-
tion nearest the last reported positions of the aircraft. The airline radio opera-
tor would then try to relay this information to the pilots. If the radio operator 
was unable to contact the aircraft, the ATCU controller would telephone other 
airline radio stations and ask that they try to make contact with the aircraft. 
Because of the problems inherent with the frequencies used by radio transmit-
ters and receivers of that era, the controller might be required to telephone 
a number of radio operators before one could be found who could establish 
contact with the desired aircraft. Under certain adverse weather conditions, the 
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 radio operators might not be able to make contact with a particular aircraft 
for hours at a time.

Normally, three air traffic controllers were on duty in the ATCU at any 
one time. Each controller was assigned different job responsibilities. The “A” 
controller was responsible for the safe separation of all the participating air-
craft operating within the ATCU’s area of jurisdiction. Using the information 
provided on the flight plan and gathered through position reports, the “A” 
controller determined whether potential conflicts existed and undertook cor-
rective action. The “A” controller communicated with the airline radio oper-
ators by telephone and issued the clearances that were then relayed to the 
pilots. As position reports were obtained from the pilots, the “B” controller was 
responsible for moving the shrimp boats across the airway map. In addition, 
the “B” controller received updated weather reports and was responsible for 
disseminating this information to the pilots. Using position reports obtained 
from the pilots, the estimated airspeeds from the flight plans, and the estimated 
winds aloft, the “C” controller calculated the future location of each aircraft. 
The “C” controller wrote this information on the blackboard and on the note 
cards attached to the shrimp boats. During periods of reduced staffing (such 
as evenings, weekends, and holidays), there might be two or possibly only one 
controller staffing the ATCU, and the responsibilities were divided evenly.

During periods of good weather, when pilots could legally fly under the 
existing VFR flight rules, the ATCU controllers exercised passive control of the 
aircraft. Passive control means that the controllers would track and update 
the flight path of each aircraft and would advise the pilot of the presence of other 
aircraft only if they were predicted to be within about 15 minutes’ flying time of 
each other. The controllers would not issue any instructions to try to separate 
these aircraft unless either pilot requested this service. Since the weather was 
VFR, it was assumed that the pilots could see and avoid each other.

Whenever adverse weather conditions existed and the pilots were unable 
to operate in VFR conditions, the controllers began to exercise active control 
of air traffic along the airways. Active air traffic control assumes that the pilots 
cannot see and avoid each other, and the controllers must issue instructions to 
ensure that all participating aircraft remain safely separated (see Figure 1–6).

Although the air traffic control units were successful in accomplishing the 
initial objective of separating aircraft along the busiest sections of the airways, a 
number of problems were immediately apparent. Many airline companies were 
operating in the United States, but only four of them were chosen to operate 
the ATCUs. Any pilot who wished to participate in the air traffic control system 
was required to file a flight plan and receive a clearance from the controllers at 
the ATCU. The fact that the controllers were all employees of the four airline 
companies led to numerous complaints of favoritism and of unjustified hold-
ing of competing and privately owned aircraft. In addition, the legal authority 
of the ATCUs and their controllers was questionable. Pilots were not required 
by law to file flight plans until August of 1936. An additional problem was 
that few established or standardized procedures existed for the separation of 
aircraft operating along the airways.
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14  /  CHAPTER 1

There was also little agreement as to how the transfer of control would 
occur when the aircraft entered the local area around the airport. Since the air 
traffic control towers were operated by the cities, whose controllers did not 
even have to be federally certified, little agreement or coordination occurred 
between the towers and the ATCUs.

On June 6, 1937, the Department of Commerce began to acquire the 
 ATCUs from the airlines and staff them with federally certified controllers. 
The federal government renamed these facilities airway traffic control stations 
(ATCSs). Many of the ATCU employees transferred from the airlines to the 
government. In most cases, these employees took a considerable pay cut to do 
so. With the acquisition of the ATCSs, the Department of Commerce began 
to implement standardized air traffic control procedures. In May 1938, the 
Department of Commerce also became the licensing authority for all civilian 
air traffic controllers, both those employed in the ATCSs and those operating 
the air traffic control towers.

 On May 6, 1935, a TWA airliner crashed outside of Kansas City, killing five 
persons including Senator Bronson M. Cutting of New Mexico. This accident 
and a number of other factors prompted Congress to commission a report on 

Copeland 
Committee

Figure 1–6. Controllers at the St. Louis Center in 1939 separating en route aircraft 
using flight progress strips.
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air traffic safety and the operation of the Bureau of Air Commerce. The Senate 
appointed Royal S. Copeland, the chairman of the Commerce Committee, to 
head the commission. The preliminary report issued by this committee (known 
as the Copeland Committee) was released on June 30, 1936. The report was a 
scathing (and in retrospect very biased) indictment of the Bureau of Air Com-
merce. As a subordinate bureau in the Department of Commerce, the Bureau 
of Air Commerce had become enmeshed in politics and had found it difficult 
to improve the airway system in the midst of the Depression. The report blamed 
the bureau for providing insufficient funding and maintenance of airway 
navaids. At the same time, a Bureau of Air Commerce accident report placed 
the blame for the crash on the pilots of the TWA aircraft. The controversy that 
ensued harshly pointed out the problems in the nation’s air traffic control sys-
tem. Both Congress and President Franklin D. Roosevelt decided that some-
thing needed to be done.

 In a move to eliminate the Bureau of Air Commerce, on June 23, 1938, Con-
gress passed the Civil Aeronautics Act, which in turn created the Civil Aeronau-
tics Authority (CAA). The CAA became the only independent authority in the 
U.S. government at that time. One of the Copeland Commission findings was 
that the Bureau of Air Commerce had been assigned contradictory responsibili-
ties. On the one hand, it was supposed to promote aviation, yet on the other 
hand, it was supposed to regulate it. The bureau was responsible for operating 
many components of the air traffic control system, but it was also responsible 
for investigating accidents that might be caused by deficiencies in the air traffic 
control (ATC) system itself.

To try to solve some of these problems, the Civil Aeronautics Act divided 
the functions of the CAA into three groups. A five-person Civil Aeronautics 
 Authority was given the responsibility of issuing airline route certificates and 
determining airline fares. The members of the authority were appointed by 
the president and could be removed only for cause. An independent Air Safety 
Board was also established to investigate aviation accidents and make safety 
recommendations. Finally, a CAA administrator, to be appointed by the presi-
dent, was charged with fostering aviation, maintaining the airways, and con-
trolling air traffic. The administrator was subject to dismissal by the president 
for any reason. To perform these various tasks, the CAA absorbed most of the 
employees of the Bureau of Air Commerce.

The Civil Aeronautics Act also provided for CAA certification of air 
traf fic controllers who worked in the air traffic control towers. Most of the 
tower controllers were still employed by the municipalities that owned and 
operated the airports. At the same time, the CAA began a program to slowly 
take possession of the control towers and their controller work force but was 
hampered by budget restrictions imposed by Congress. By 1941, as America 
approached the beginning of World War II, the CAA was finally able to absorb 
the employ ees of most of the municipally operated air traffic control towers. 
On July 1 of that year, the CAA established the Air Traffic Control Division, 

Civil 
 Aeronautics 
Act of 1938
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16  /  CHAPTER 1

which was given responsibility for operating the control towers and the newly 
named airway traffic control centers (ATCCs).

Within a short time, it became obvious that the CAA organization 
was unwieldy and defective, since the responsibilities of the three dominant 
groups overlapped. For example, it was the Air Safety Board’s responsibility 
to determine the cause of an accident, the five-man authority’s job to make 
 recommendations, and the administrator’s role to attempt to implement these 
recommendations. No one group had either ultimate authority or responsibil-
ity for aviation safety. Institutional paralysis began to set in. Within a short 
time, dissension among the three groups diminished the effectiveness of the 
CAA as a whole. Public disagreement among the groups threatened to destroy 
the CAA. President Roosevelt directed the Bureau of the Budget to undertake a 
study of the CAA structure and make recommendations for reorganization.

 In 1940, under the authority conferred by the Reorganization Act of 1939, the 
president chose to reorganize the CAA in accordance with the recommenda-
tions made by the Bureau of the Budget.

The functions of the Air Safety Board and the five-person authority were 
combined into a new organization known as the Civil Aeronautics Board (CAB). 
The CAB was placed administratively within the Department of Commerce but 
exercised its duties with little outside influence. The Office of the Administra-
tor was placed under the auspices of the Department of Commerce and was 
renamed the Civil Aeronautics Administration (CAA). The independent status 
of the Civil Aeronautics Authority turned out to be extremely short lived.

After the reorganization, civil air regulations (CARs) were mandated by 
the CAA to give legal authority to its controllers when separating aircraft on 
the nation’s airways. Under the CARs, by December 1, 1941, pilots wishing to 
fly IFR would have to be certified by the Department of Commerce, and their 
aircraft would have to carry federally mandated equipment. Every civilian pilot 
flying IFR would be required to file a flight plan and follow the instructions 
issued by the controllers manning the control towers and the ATCCs. Eventu-
ally, the old system of airline and municipal control would be dismantled and 
a new era of federal control of the nation’s airspace would begin.

By November 1941, the CAA had established 23 ATCCs and controlled 
100 percent of the civilian traffic operating on the federal airways during 
instrument meteorological conditions. The CAA had also installed sufficient 
navigation equipment to create federal airways that connected all of the major 
cities and busy airports across the United States. The airspace used by these 
airways was known as controlled airspace. This meant that during periods of 
IFR weather, CAA controllers would be responsible for the separation of civil-
ian aircraft in these areas. Much of the rest of the nation’s airspace was not a 
part of the federal airway system; this space was designated as uncontrolled air-
space. This meant that the CAA would not regulate or separate aircraft operat-
ing in these areas. Pilots were legally free to fly in uncontrolled airspace during 
IFR weather conditions, but the CAA would not be responsible for separating 
their aircraft. Even today, the federal government declines responsibility for the 
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separation and safety of aircraft flying in uncontrolled airspace. A complete 
description of these and other airspace categories is provided in Chapter 3.

 The beginning of World War II brought about lasting and important changes in 
the structure of the CAA and aviation as a whole. In 1939, aviation was ranked 
as the 46th largest industry in the country. By 1943, it had become the largest 
industry in the world. Its importance in world commerce and the conduct of 
the war cannot be overstated.

Aviation suddenly captured the interest of both the American people and 
the military establishment. For the first time, countless thousands of individuals 
flew either commercially or on military transports. The military services used 
aircraft both for fighting the war and for transporting troops and materials. 
World War II also caused a tremendous increase in the CAA’s operating bud-
get. It was this increased funding that enabled the CAA to take over the opera-
tion of most of the nation’s control towers. Additional funds were granted to 
develop emergency landing areas for military aircraft. Unfortunately, research 
and development on future civilian air traffic control and navigational systems 
virtually halted to pursue the immediate needs of the war effort.

The war also had some harmful effects on civilian aviation. By emergency 
order, civilian flying was all but banned along the American coasts, and inland 
flyers were required to comply with additional restrictions. Aircraft fuel was 
either rationed or cut off completely. Military aircraft soon made up the bulk 
of the flights operating in the nation’s airways. In 1940, only 30 percent of IFR 
flights were military; by 1943, this figure had increased to 85 percent. The U.S. 
Army, which was the arm of the military most involved in aviation, began to 
draft CAA controllers to operate their own ATC facilities. The Army also began 
to requisition civilian airliners to use as military transport aircraft.

Since the vast majority of the flights around the country were now mili-
tary, the Army expressed a desire to appropriate and operate the air traffic con-
trol system for the duration of the war. CAA officials adamantly opposed this 
move, surmising that it would be difficult, if not impossible, to wrest control 
of the system away from the Army at the conclusion of the war. In an attempt 
to defuse and define the situation, on December 12, 1941, President Roosevelt 
signed Executive Order 8974, which stated:

In the administration of the statutes relating to civil aviation the Secretary of 
Commerce is directed to exercise his control and jurisdiction over civil aviation 
in accordance with requirements for the successful prosecution of the war, as 
may be required by the Secretary of War.

The Secretary of War is authorized and directed to take possession and 
assure control of the civil aviation system, or systems, or any part thereof, to 
the extent necessary for the successful prosecution of the war.

Various factions in the U.S. Army recommended that the secretary of war invoke 
the provisions of paragraph 2 of the executive order to completely mili tarize 
the CAA. CAA administrators insisted, however, that they were best equipped 
to operate a system to separate both civilian and military aircraft. The CAA 
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18  /  CHAPTER 1

opinion prevailed, and an uneasy truce resulted, although many factions in the 
Army continued to press for a full military takeover of the ATC system.

The Interdepartmental Air Traffic Control Board (IATCB) was formed 
on April 7, 1941, to coordinate activities between the CAA and the various 
 military services. This board remained in existence until 1946. During the war, 
the CAA established approach control facilities at the busiest air traffic con-
trol towers. Instead of simply handling takeoffs and landings, the approach 
controllers assumed responsibility for separating arriving or departing aircraft 
out to a distance of about 15 to 20 miles. This reduced the burden on the con-
trollers working at the air traffic control centers and allowed tower control-
lers to more easily sequence arriving and departing aircraft into the local traffic 
pattern.

During 1942, the CAA established interstate airway communication sta-
tions (INSACSs) that were strategically placed to offer flight advisory services 
to aircraft operating along the federal airways. The INSACs were staffed by air 
traffic controllers who communicated directly with pilots by radio and passed 
along weather information and instructions from the controllers working at the 
ATCCs. As these INSACSs were completed, it was no longer necessary to use 
airline radio operators to relay instructions from the controller to the pilots. 
The INSACSs were able to accept position reports from the pilots and relay 
these reports to the centers. Eventually, the INSACSs began to offer preflight 
weather briefings by telephone and to file flight plans for pilots. The INSACSs 
were the precursors to the flight service stations (FSSs) operated by the federal 
government today.

 The U.S. Army was still dissatisfied with the decision authorizing the CAA as 
the primary agency responsible for both civilian and military air traffic control. 
On May 13, 1943, in a bid to reduce the CAA’s control of military traffic, the 
Army began to staff the ATCCs with military air traffic controllers. These con-
trollers assumed the responsibility for tracking Army aircraft but did not usurp 
the CAA controllers when separating these aircraft. The Army was not satisfied 
with this limited control, however, and in January 1944 set up 23 flight control 
centers of its own. These military air traffic control centers paralleled those of 
the CAA but were responsible for separating military aircraft.

As World War II drew to a close in the mid-1940s, the pent-up growth of 
civil aviation around the world exploded, creating a need for further air traffic 
control equipment and personnel. In 1945 the Provisional International Civil 
Aviation Organization (PICAO) was formed in an attempt to coordinate this 
growth. This organization was superseded by the International Civil Aviation 
Organization (ICAO) in 1947. ICAO eventually accepted the U.S. navigation 
and communication system as the worldwide standard for air traffic control. 
In addition, ICAO selected English to be the common language of air traffic 
control worldwide (see Figure 1–7).

In an attempt to plan for the nation’s growth in aviation, the Air 
 Coordinating Committee (ACC) was established on March 27, 1945. By 
interdepartmental agreement, the ACC was staffed by members of the State 
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Department, CAA, War Department, Post Office Department, and Bureau of 
the Budget. The ACC’s primary responsibilities were to coordinate with ICAO 
and to make recommendations on technical, economic, and industrial matters 
relating to aviation. In 1945 the ACC absorbed the responsibilities of the Inter-
departmental Air Traffic Control Board. The ACC received formal status when 
President Harry Truman signed Executive Order 9781.

1945– 1955
On March 1, 1947, the ACC requested that the Radio Technical Commission 
for Aeronautics (RTCA) form a task force to try to predict the future needs of 
the nation’s air traffic control system. The RTCA was composed of members 
from the State Department, War Department, Coast Guard, Federal Commu-
nications Commission, and CAA. The RTCA formed Special Committee 31 
(SC-31), which completed its final report on May 12, 1948.

The SC-31 report recommended that a common air traffic control system 
be developed that would serve the needs of both military and civilian pilots. 

RTCA Special 
Committee 
31 Report

Figure 1–7. Controllers in the tower at the Chicago Midway Airport in 1946.
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The committee avoided recommending the development of any unusual techni-
cal equipment and insisted that any additions to the air traffic control system 
meet the following requirements:

 1. The new system must permit aircraft to be flown safely.

 2. It must improve the flow of air traffic.

 3. Any airborne equipment must be both simple and lightweight.

 4. Any new system must impose a minimum burden on the pilot or ground 
personnel.

 5. The installed equipment must require a minimum of funding from either 
taxpayers, airlines, or private pilots.

To meet these requirements, the report recommended that a common naviga-
tion system be developed around the newly designed VHF omnidirectional 
range (VOR) and distance measuring equipment (DME). The report also rec-
ommended that airport surveillance radar (ASR) be installed at busy airports 
and at air traffic control centers. It was recommended that a lightweight trans-
ponder be developed that could be installed on aircraft and provide altitude 
and identification information to ground-based radar. Finally, the report recom-
mended that the newly designed instrument landing system (ILS) be installed in 
conjunction with precision approach radar (PAR) to improve the capabilities of 
aircraft attempting to land in poor weather conditions. (A detailed explanation 
of all of this equipment is provided in the following chapters.) In 1948, the Air 
Navigation Development Board (ANDB) was formed to oversee the implemen-
tation of the ATC system described in SC-31.

Although the SC-31 report was hailed as a milestone in air traffic con-
trol development, a number of immediate problems surfaced. With the federal 
budgetary restraints due to expenditures during the war still in place, Congress 
found itself both unable and unwilling to appropriate the funds necessary to 
expand the needed air traffic control services. At the same time, the military 
began to pursue the development of an incompatible navigation system known 
as tactical air navigation (TACAN). In addition, the military services preferred 
the sole utilization of precision approach radar instead of the instrument land-
ing system. In general, however, the SC-31 report laid the groundwork for the 
development of the next-generation air traffic control system.

 As the 1940s drew to a close, the air traffic control system, rooted to procedures 
developed in the early 1930s, could no longer handle the tremendous numbers 
of aircraft using it. Even then, center controllers were still tracking and separat-
ing aircraft by writing their approximate positions on paper strips and moving 
shrimp boats along a map. Because of the inaccuracies inherent in this system, 
controllers were required to separate aircraft by at least 10 minutes. At the 
typical cruising speeds of aircraft in use in the 1940s, this meant that aircraft 
were being separated by between 50 and 100 miles. This procedure resulted in 
an excessive amount of airspace being assigned to each aircraft. There was 
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simply not adequate airspace available to allocate every aircraft 50 to 
100 miles. Controllers had no option on busy days other than to hold aircraft 
in flight or delay their departure until sufficient airspace was available (see 
Figure 1–8).

Whenever traffic delays became excessive and VFR flight conditions 
existed, many pilots chose to operate under VFR flight rules. These rules 
required that pilots see and avoid other aircraft within their immediate vicinity. 
But during extended periods of marginal weather, every pilot who wished to fly 
on a federal airway needed a clearance from air traffic control. This application 
of separation to every aircraft extended the air traffic control system beyond its 
capacity and forced air traffic controllers to limit access to the nation’s airways. 
Most pilots chose to accept this delay, but others departed and operated IFR in 
uncontrolled airspace. Since the CAA did not regulate flights in uncontrolled 
airspace, these pilots would not experience any delays. But no separation ser-
vice was offered to these pilots, and they could only hope that no other aircraft 
were within their immediate vicinity.

When certain areas, such as New York or Chicago, experienced poor 
weather conditions, the resulting delays rippled throughout the ATC system, 
affecting traffic as far as 1,000 miles away. As more and more airlines began to 
operate, and with over 5,000 private aircraft being added to the general aviation 
fleet every year, the air traffic control system was rapidly becoming critically 
overloaded. This overload reached epic proportions in the middle of the 1950s. 
When inclement weather approached the New York City area on September 15, 
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1954, air traffic controllers were confronted with a record number of pilots 
fil ing instrument flight plans. Airliners and private aircraft along the eastern sea-
board of the United States were delayed for hours before they could be allowed 
to depart toward their destinations. On that day, called “Black Wednesday” by 
New York City residents, over 45,000 airline passengers and hundreds of pri-
vate aircraft were substantially delayed because of traffic congestion.

As air traffic continued to increase during the decade, even clear weather 
in the major metropolitan areas of the country could not totally prevent delays. 
As the military began to introduce jet-powered fighter aircraft, and the air-
lines introduced into service bigger, faster, and higher flying airliners, many 
pilots realized that it would soon be impossible to avoid other aircraft using the 
 “see-and-be-seen” VFR rules of traffic avoidance. Two pilots approaching each 
other at 500 miles per hour might have less than 10 seconds to locate one another, 
evaluate the potential traffic conflict, and take corrective action. Subsequently, 
even during periods of VFR weather, an increasing number of pilots chose to 
file IFR flight plans to ensure air traffic separation. This practice decreased the 
chance of a midair collision between two aircraft operating on IFR flight plans 
but did not eliminate the risk of collision with an aircraft operating under VFR 
flight rules. When operating in VFR conditions, pilots on IFR flight plans were 
still required to see and avoid other aircraft that could be flying VFR.

As the demand on the air traffic control system increased, both pilots and 
controllers realized that it would only be a matter of time until the ATC system 
became completely saturated and traffic came to a standstill around major 
airports and airways.

1955– 1965

 Even though the SC-31 report of 1948 recommended the installation of radar 
to assist controllers to separate aircraft, it was not until the late 1950s that a 
civilian radar system was installed by the CAA. Although radar had been devel-
oped and perfected during World War II, early radars were designed to detect 
incoming aircraft and direct interceptors to their location. This was a much 
different task from trying to use radar to separate aircraft. In 1949, the U.S. Air 
Force had begun to develop a computerized radar defense system known as 
SAGE, an acronym for semiautomated ground environment. This system used 
multiple radar sites to display all the aircraft within a designated area on a 
radar screen, making it possible for military controllers to vector air defense 
fighters toward invading enemy aircraft. By the early 1950s, millions of dollars 
had been spent by the Department of Defense to develop this system. But by 
the time the SAGE system became operational, the Air Force recognized that it 
might not be needed since intercontinental ballistic missiles were beginning to 
replace the long-range bombers that the SAGE system was designed to detect.

The Air Force recommended to the president that since the SAGE sys-
tem was already operational, and since Air Force controllers were already 
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experienced in operating the equipment, military controllers be authorized to 
use SAGE to separate high-altitude aircraft. At the very least, they recommended 
that the CAA purchase and use the SAGE system for air traffic control. The 
CAA in turn recommended that the air traffic control centers be equipped with 
new radar systems expressly designed for locating, tracking, and separating 
high-altitude aircraft. The CAA felt that the SAGE system was not satisfactorily 
suited to the separation of aircraft and felt that a new radar system should be 
designed strictly for that purpose. The inevitable squabbling over which system 
should be installed ended with the president authorizing the CAA to develop a 
nationwide civilian system of air traffic control radar (see Figure 1–9).

In 1956, the first air route surveillance radar (ARSR)was purchased by the 
CAA for use in the air traffic control centers. Also that year the first air traffic 
control computer was installed at Indianapolis Center. Research and develop-
ment began on a secondary radar system that would use a transponder in 
each aircraft to display the aircraft’s identification and altitude on the control-
ler’s radar screen. In 1957, this system was experimentally implemented and is 
known as the air traffic control radar beacon system (ATCRBS). This system is 
fully described in Chapter 8.

 During the 1950s, the CAA’s budget requests were routinely reduced because 
of more politically pressing problems. From 1950 to 1954, the CAA’s budget 

Budget 
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Figure 1–9. Controllers using radar and shrimp boats to control traffic circa 1960.
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decreased from $187 million to $116 million per year. The budget for airway 
facilities development and acquisition was slashed from $37 million a year to 
just $7 million a year.

It soon became obvious that the CAA could not effectively improve the 
nation’s air traffic control system with these shrinking appropriations. In fact, 
it would prove to be almost impossible to maintain the current, outmoded air 
traffic control system at such a reduced funding level. As appropriations were 
cut, research and development on advanced radar and computer systems had 
to be postponed, and even routine maintenance on navigation and air traffic 
control equipment was reduced to a minimum.

The budget cuts of the 1950s made it impossible for the CAA to im plement 
many of the programs designed to increase the safety and efficiency of the air 
traffic control system. The implementation of additional air route surveillance 
radars for the air traffic control centers was delayed, along with the estab lishment 
of additional air traffic control towers. The CAA did, however, recommend that 
many of the INSACSs be closed. Since the centers had eventually been equipped 
with remote radio transmitters and receivers that permitted direct pilot-to-
controller communication, the INSACSs were no longer needed to relay clear-
ances and position reports. This move to reduce expenditures by the CAA dur-
ing an extremely meager funding period was immediately met with opposition 
from both Congress and the affected local communities. Although the INSACSs 
were not particularly large, in a small city where one might be  located the loss 
of even a few federal jobs was perceived as a tremendous blow. Congressional 
pressure forced the CAA to withdraw the INSACSs closing plan. This further 
depleted the funds available to the CAA for air traffic control  modernization.

The congressional short sightedness that had reduced the CAA’s research 
and development program forced the CAA to delay implementing many of 
the SC-31 recommendations. Because of insufficient funding, by 1954 only 
47 percent of the “interim” SC-31 plan had been completed. The target date 
for completion of the entire program had been 1953. Now, at the current 
rate of prog ress, it was calculated that the SC-31 recommendations would be 
completed in the year 2014! Soon the nation would regret this lack of legisla-
tive foresight.

 On Saturday, June 30, 1956, one of a series of major aircraft accidents occurred 
that made the American public regret the low priority Congress had given air 
traffic control funding. This midair collision finally persuaded legislators to 
 embark on a massive ATC modernization plan. At 9:01 a.m. TWA Flight 2, a 
Lock heed Super Constellation, departed the Los Angeles Airport en route to 
Kansas City, St. Louis, and Washington, D.C. At 9:04 a.m., United Airlines 
Flight 718 left Los Angeles for Chicago. Both aircraft were initially assigned the 
same route, with the TWA aircraft climbing to 19,000 feet and the United air-
craft climbing to 21,000 feet. At about 10:00 a.m., the TWA flight encountered 
some air turbulence and the pilots requested a higher cruising altitude. The air 
traffic controller assigned TWA Flight 2 a cruising altitude of 20,000 feet. Since 
the established federal airway was not the most direct route from Los Angeles 
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to Chicago, the pilots of both aircraft eventually requested that they be allowed 
to alter their route of flight, leaving the airway and entering uncontrolled air-
space, to provide a scenic view of the Grand Canyon to their passengers.

During VFR weather conditions, it was not uncommon for pilots to 
request permission to deviate from the airways and take “short cuts” to their 
destination. Air traffic controllers routinely approved this route deviation, and 
the pilots realized that the controllers would no longer provide separation ser-
vices. It then became necessary for the pilots to operate under VFR flight rules 
and provide their own separation from other aircraft. When the pilots of both 
the TWA and United aircraft failed to make any additional position reports, an 
intensive ground and air search was begun. The wreckage of the two aircraft 
was eventually found scattered in a remote gorge in the Grand Canyon. The air-
craft had collided in midair, killing over 120 people. There were no survivors.

The American public was both shocked and outraged to hear that two 
modern, sophisticated aircraft flying in near perfect weather conditions had 
collided in midair. During the ensuing investigation, the CAA publicly denied 
responsibility for the collision, since the pilots of both aircraft had requested 
permission to fly in uncontrolled airspace and were responsible for their own 
safety and separation. But it soon became obvious that the CAA did not have 
enough airways, airspace, or controllers to be able to offer positive separation 
to every aircraft trying to fly across the country. Additional airways had not 
been developed due to insufficient funding during the previous decade. The 
CAA had not been able to purchase sufficient radio navigation aids or hire 
suf ficient air traffic controllers to properly separate air traffic over much of the 
continental United States.

In reality, it was not the CAA’s fault, but that of Congress, which had 
refused to appropriate sufficient funds to operate the ATC system. Shortly after 
the investigation of this accident, the CAA requested a $250 million appropria-
tion from Congress to upgrade the airway system. These funds were used to 
purchase sufficient radar surveillance equipment to permit air traffic controllers 
to monitor and separate all the traffic operating above 18,000 feet. The CAA 
also requested funding to almost double the available navigation aids and to 
open 40 new control towers. In addition, the CAA was permitted to hire 1,400 
more air traffic controllers. In 1956, the first 23 air route surveillance radars 
(ARSRs) were ordered. The CAA stated that an additional 50 to 60 ARSRs 
were needed to provide radar coverage over the entire continental United States 
but agreed to use as many Air Force defense radars as possible to minimize the 
acquisition cost. Congress immediately approved this funding request. Even-
tually, radar surveillance and positive control of high-altitude aircraft would 
be implemented and would greatly improve the airway safety record in the 
 coming decades.

 In 1957 the CAA announced a plan to have a scaled-down version of the SC-31 
recommendations implemented by 1962—9 years later than the original esti-
mate for the full implementation. Unfortunately, by this time many of the recom-
mendations made in SC-31 were already obsolete. When the report had first 
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been commissioned in 1948, turbine-powered airliners were only a gleam in 
some engineer’s eye. No one predicted that by 1957 one British and two Ameri-
can jet aircraft would be nearing production. The current, underfunded air traf fic 
control system was not ready for this influx of high-flying passenger aircraft.

An independent Airways Modernization Board (AMB) was formed in 
1957 to coordinate civilian-military aviation electronics research and develop-
ment. The AMB immediately began to conduct research on air traffic control 
computers, transponders, and advanced radar equipment. In 1958 the AMB 
opened its own research and development facilities separate from those of the 
CAA. Located in Atlantic City, New Jersey, this complex became known as 
the National Aviation Facilities Experimental Center (NAFEC). As research 
activity rapidly increased and funding was diverted to NAFEC, the CAA was 
eventually forced to close its own Technical Evaluation and Development Cen-
ter in Indianapolis.

Unfortunately, this sudden increase in funding did little to immediately 
improve the capabilities and operation of the ATC system. Woefully under-
funded for the previous two decades, the system could not be brought up to 
speed in such a short time. The air traffic controllers had been frustrated by 
their working conditions and compensation for years, and this new promise of 
future equipment and increased funding rang hollow in their ears. They had 
seen the recommendations of SC-31 dragged out for years and had no reason 
to believe that it might be any different this time around.

For these and many other reasons, air traffic controllers began to leave the 
profession at an ever-increasing rate. Some left because of overwork, and others 
left because of the generally low pay. In some centers, as many as 30 percent of 
the controllers tendered their resignation in 1957 alone. This high attrition rate 
made it even harder for the CAA to increase the controller complement. Where 
previously the CAA had to hire about 50 controllers per month, it now had to 
try to hire over 400 quality recruits per month just to keep up with the replace-
ment of controllers who were leaving the profession. By 1957, because of a 
lack of experienced controllers, most center controllers were working 6 days a 
week, 8 hours a day with no breaks. Often they might be required to work 60 
to 70 days in a row with little time off. In response to this pressure, a group of 
discontented controllers formed the Air Traffic Control Association (ATCA) 
to assert controllers’ demands for increased pay and improved working condi-
tions. By 1960 this group boasted over 9,000 members.

In an attempt to improve safety, in 1957 the CAA designated all of the 
airspace above 24,000 feet as controlled airspace. This milestone development 
improved the separation of high-altitude airline flights operating IFR but did 
nothing to separate them from military or private aircraft that chose to fly in 
this airspace under VFR flight rules. As the CAA debated the wisdom of requir-
ing IFR flight plans of any aircraft operating above 24,000 feet, a number of 
accidents occurred that would force the hand of the CAA.

On April 21, 1958, an Air Force jet collided with a United Airlines 
DC-7 at 21,000 feet near Las Vegas. The fighter had been descending toward 
Nellis Air Force Base under VFR conditions. Both of the fighter pilots and 
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47 persons on the DC-7 died in that accident. In less than a month, another acci-
dent occurred near Brunswick, Maryland. An Air National Guard jet operating 
VFR collided with a Capital Airlines turboprop, killing 12 people. Although 
many congressmen called for the immediate implementation of positive control 
of every aircraft operating at high altitude, it was apparent that the CAA did 
not have the capacity to do so. Positive control requires that every aircraft be 
actively separated by the air traffic control system. To positively separate every 
aircraft operating above 18,000 feet would mean an immediate and substantial 
influx of personnel and equipment.

In 1956, President Dwight D. Eisenhower selected Edward Curtis, a Kodak 
vice president and Army Air Corps major general, to direct a long-range study 
of the nation’s aviation system. Curtis and his staff took this responsibility 
seriously and prepared an extensive report for the president in 1957. The com-
mittee recommended that in the interim the Airways Modernization Board be 
given the task of consolidating the government’s efforts in aviation research and 
development. The eventual goal of the AMB was to design a common air traffic 
control system that would serve the needs of both military and civilian aircraft. 
Curtis also recommended the permanent formation of an independent agency 
that would absorb the functions of the CAA and eventually those of the AMB. 
This new agency would be known as the Federal Aviation Agency (FAA).

It took 2 years to shepherd the appropriate legislation through Congress, 
but with the backing of Senators Mike Monroney of Oklahoma and Warren 
Magnuson of Washington, the Federal Aviation Agency was created by act of 
Congress and began operation on December 31, 1958. This new federal agency 
was administered by a cabinet-level officer who was appointed by and directly 
responsible to the president of the United States. No longer would the air traffic 
control system be handicapped because of bureaucratic infighting within the 
Department of Commerce. The new FAA would receive its funding directly from 
Congress, and the FAA administrator would report personally to the president.

The employees of the newly created FAA faced an enormous task. The 
air traffic control system had been undermanned and underfunded for over 
20 years. Although impressive safety measures had been taken to separate high-
flying airliners, the low altitudes in the immediate vicinity of the major termi-
nals were still congested, a major source of traffic delays. High-speed military 
aircraft and low-speed private aircraft were flying in VFR conditions within 
the vicinity of the nation’s major airports while an ever-increasing number of 
commercial airline flights were attempting to use the same airspace. During 
the 1950s, few innovative procedures had been developed and sufficient radar 
surveillance equipment had not been installed by the CAA. Numerous near col-
lisions were being reported each year by both pilots and controllers. A major 
accident around an airport seemed inevitable.

 Just as the new FAA was in the process of getting organized, disaster struck. On 
December 16, 1960, a United Airlines DC-8 and a TWA Super Constellation 
collided over New York City. One hundred twenty-eight people on board the 
two aircraft died, as did eight people on the ground. The accident pointed out 

The New 
York City 
 Disaster

      Copyright 2011 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

Licensed to:



28  /  CHAPTER 1

many of the difficulties the FAA still faced. The ensuing investigation revealed 
that both of the aircraft were on IFR flight plans and both were in contact with 
the appropriate air traffic control facilities. The inquiry also revealed that the 
United Airlines aircraft had experienced partial navigation receiver fail ure, but 
the pilots had not informed the air traffic controller of the malfunction. The 
United aircraft had been cleared to enter a holding pattern, pending clearance 
to land at New York’s Idlewild Airport (now John F. Kennedy International 
Airport). The pilots of this aircraft were then advised to contact the tower con-
trollers at Idlewild.

At the same time, the TWA Super Constellation had been placed in a 
holding pattern awaiting clearance to land at New York’s La Guardia Airport. 
The pilots of the TWA aircraft were in communication with the tower control-
lers at La Guardia. Both of the aircraft had been assigned the same altitude but 
were assigned to two different holding patterns that were safely separated. The 
pilots of the United Airlines aircraft entered their assigned holding pattern at an 
excessive airspeed and flew outside the confines of their designated holding pat-
tern airspace. As a result, they strayed into the airspace reserved for the TWA 
flight and eventually collided with it. The investigation determined that proper 
procedures had been applied by the controllers in the two control towers and 
placed the blame for the accident on the pilots of the United aircraft.

The investigators determined that the United pilots had used improper 
procedures while entering the holding pattern and should have advised the 
controllers of their navigation receiver problems. The accident report did men-
tion, however, that had the control towers been equipped with surveillance 
radar, the air traffic controllers might have detected the impending collision 
and issued corrective instructions to one or both of the aircraft. This realiza-
tion hastened the installation of radar equipment at busy airports and led to 
the eventual establishment of the New York approach control facility (known 
as the Common IFR Room) that would be equipped with radar and would be 
responsible for the separation of all aircraft inbound to the New York metro-
politan area.

 The air traffic control system in the United States had been constructed hap-
hazardly in response to situations instead of in anticipation of them. In an 
attempt to rectify this, President Kennedy issued an order on March 8, 1961, 
requesting the FAA to “conduct a scientific, engineering overview of our avia-
tion facilities and related research and development and to prepare a practi-
cable long-range plan to insure efficient and safe control of all air traffic within 
the United States.” A task force was created by the Federal Aviation Agency to 
carry out the wishes of the president and to report its findings to the FAA 
administrator. This task force was to investigate the current air traffic control 
system and make recommendations for improving it. The task force was known 
as Project Beacon.

After close to a year of investigating the current and planned improve-
ments to the nation’s air traffic control system, the Project Beacon task force 
issued its final report. The report stated that although the FAA had many 
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projects in development, no overall direction or coordination seemed to guide 
these projects. Much of the FAA’s research was still based on the SC-31 report, 
which was almost 20 years old. The task force found that much of the research 
and development work was focusing on technically advanced equipment, while 
very little work was being done on short-range problems that needed immedi-
ate attention. FAA research personnel were working to develop advanced air 
traffic control computers and three-dimensional radar, while controllers in the 
field were complaining that the current radar system was unsuitable.

The Project Beacon task force essentially agreed with the controllers that 
before an advanced computerized air traffic control system was developed, 
the current radar equipment would have to be modernized and improved. The 
task force report recommended that the FAA install sufficient radar surveil-
lance equipment across the country to permit air traffic controllers to maintain 
continuous radar monitoring of aircraft from takeoff to landing. The Project 
Beacon report also stressed the use of secondary radar and transponders to 
assist controllers in identifying each aircraft and determining its altitude.

The task force also recommended that computer processing equipment be 
installed at air traffic facilities to assist controllers with their clerical duties and 
to help them more readily interpret radar information. In the early 1960s, con-
trollers were hand printing flight progress strips and passing along information 
to other controllers using teletypes and party-line telephone circuits. The task 
force recommended that the FAA develop a computerized flight information 
system that would automatically print out flight progress strips and continu-
ously distribute updated flight information. This system would be designed to 
permit air traffic controllers to communicate with each other and pass along 
 essential flight information without using the telephone. The system was ulti-
mately developed by the FAA and is known as the flight data processing (FDP) 
system.

The Project Beacon task force also recommended that a computer-driven 
display system be developed that would show the aircraft’s identification, alti-
tude, and airspeed directly on the radar scope. Placing this information directly 
on the radar display would help eliminate the confusion when controllers try 
to identify each blip on the radar screen and correlate this information with 
that contained on the plastic shrimp boats and on the flight progress strips. The 
computer would be designed so that it could be custom programmed to com-
pute and predict the future flight path of each aircraft and advise the controller 
if two aircraft were going to approach too close to each other or descend too 
close to the ground. In addition, when an aircraft neared the boundary of a 
controller’s area of responsibility, the computer would ensure that the aircraft’s 
identification would begin to flash on the next controller’s radar screen; with 
the push of a button, the next controller would take responsibility for the air-
craft’s separation (see Figure 1–10).

Although a common system was envisioned, because of the different 
requirements of the center and terminal controllers, two distinctly different 
computerized radar systems were eventually developed. The system used in 
the air route traffic control centers (ARTCCs) is called radar data processing 
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(RDP), whereas the system used in the control towers and approach controls 
is called the automated radar terminal system (ARTS). These two systems are 
described in detail in Chapter 8.

 In the early 1960s, labor unrest began to appear again within the FAA. Air 
traffic controllers, who had endured years of low salaries and unpleasant work-
ing conditions, began to earnestly embrace professional associations to rep-
resent them. The Air Traffic Control Association was the first of many that 
 represented various groups of air traffic controllers. These professional associa-
tions differed from trade unions in that they spoke out on the controllers’ 
behalf and lobbied for ATC system improvements but refrained from collective 
bargaining and other typical union activities.

In 1961 President Kennedy signed Executive Order 10988, which gave 
trade unions the right to represent air traffic controllers. The executive order 
made no distinction between professional associations and trade unions. 
Within a matter of years, various associations began to organize the controller 
work force. These organizations included ATCA, the National Association of 
Government Employees (NAGE), and the National Association of Air Traffic 
Specialists (NAATS).

The FAA faced a distinctive problem in that it was one of the few federal 
agencies whose operation was vital to the well-being of the country but whose 
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Figure 1–10. Controllers in the tower cab at the Washington Dulles Airport in 1963.
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work force was permitted to become unionized. Although strikes were illegal 
for federal employees, it was felt that the possibility existed for disruptive labor 
activity if this situation was allowed to endure. The FAA administrator at the 
time, Najeeb Halaby, proposed that this problem be solved through the forma-
tion of a semimilitary organization known as the Federal Air Service (FAS). 
Under this plan, every controller would be a member of the FAS, which would 
be a group similar to the U.S. Coast Guard. Although remaining technically 
civilian, this group of federal employees would be subject to military induction 
during times of national crisis. The new organization would be considered vital 
to the national defense and as such would not be permitted to be unionized 
under the president’s executive order.

This proposal drew immediate and vociferous opposition from both con-
trollers and members of Congress. After years of attempting to pry aviation 
control away from the military, they saw the FAS as an opening that might lead 
to further military control of aviation. Congressional hearings determined that 
this organization was unnecessary and actually more expensive than the cur-
rent system. By 1963, the Federal Air Service concept was no longer being seri-
ously considered. Although highly disliked, the concept did attempt to define 
the role of the FAA in a national emergency. In 1964, President Johnson signed 
Executive Order 11161, which directed the FAA administrator and the secre-
tary of defense to draw up plans whereby the FAA would be absorbed by the 
Defense Department in times of national emergency.

Public discussion did little to pacify the working controllers. Frustration 
was reaching a peak, and the controllers were becoming increasingly militant. 
Most felt that FAA management had been inattentive to their concerns. The con-
trollers were generally dissatisfied with both of the major associations (ATCA 
and NAGE) that were attempting to represent them. Many felt that ATCA 
would not effectively press the issues that were important to them. NAGE, 
on the other hand, represented many different types of government employ-
ees, which disappointed many controllers who were still proud to be part of 
an elite government group. A group of New York–area controllers eventually 
formed an association in an attempt to better represent their special interests. 
After an accidental meeting between one of the group and well-known  attorney 
F. Lee Bailey, he helped them create a new national controllers’ or   ganization, 
the Professional Air Traffic Controllers Organization (PATCO). PATCO was 
run by controllers with membership limited to controllers. In a short time, 
PATCO became one of the most militant and vocal controller organizations. It 
would play a large part in future FAA–labor relations.

1965–1981

 During the Johnson administration in the 1960s, the consensus in the federal 
government was that as the government became more involved in transporta-
tion issues, every transportation function of the government should reside in 
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one cabinet-level agency. This arrangement would theoretically make it easier 
for overall transportation policy to be developed and implemented. It had 
become apparent during the construction of major airports around the country 
that no one form of transportation was completely independent of the others. 
For instance, in many cities, modern and expensive airports had been con-
structed but were wasting away for want of decent ground access to the airport. 
Millions of dollars were being wasted on federally sponsored projects because 
of a lack of overall direction.

This cabinet-level coordinating agency became a reality on April 1, 1967, 
when the Department of Transportation (DOT) was created by Congress. The 
Federal Aviation Agency was merged into the DOT, with its stature and admin-
istrator downgraded. The initials FAA now stood for Federal Aviation Adminis-
tration, a part (albeit the largest part) of the Department of Transportation. The 
FAA administrator would no longer report directly to the president but would 
instead report to the secretary of transportation. New programs and budget 
requests would have to be approved by the DOT, which would then include 
these requests in the DOT’s overall budget and submit it to the president.

The National Transportation Safety Board (NTSB) was also created on 
this date. The NTSB was charged with investigating and determining the cause 
of transportation accidents and making recommendations to the secretary of 
transportation. The Civil Aeronautics Board was merged into the DOT, with its 
responsibilities limited to the regulation of commercial airline routes and fares.

With this new organization in place, the FAA administrator would have 
to learn to operate within the growing bureaucracy of the Department of Trans-
portation. No longer could the administrator make direct appeals to the presi-
dent or Congress. The FAA became part of a larger organization that included 
the Federal Highway Administration, the Federal Railroad Administration, the 
Coast Guard, and the Saint Lawrence Seaway Commission.

 As the 1960s drew to a close, airports around the country were becoming 
increasingly congested, and delays were skyrocketing. A number of midair col-
lisions around major airports had shaken the public’s confidence in the air 
traffic control system. Because of increased defense spending to fund the conflict 
in Vietnam, the FAA’s budget was constantly being reduced. The equipment 
recommended by the Project Beacon task force was being installed, but at a 
much slower pace than originally planned. The air traffic controllers working 
in the towers and the centers were becoming increasingly irritated with delays 
in equipment acquisition and blamed FAA mismanagement for their problems. 
The FAA was forced to spend most of its shrinking appropriations on simply 
maintaining the current air traffic control system, not improving it.

The FAA had to stretch out major equipment procurement programs 
and even temporarily closed the controller training school in Oklahoma City. 
This was a critical time for training in the FAA. Many of the controllers who 
had been hired in the 1940s were retiring, while few new controllers were 
being hired to replace them. As air traffic continued to increase, the FAA’s 
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management relationship with the controllers continued to worsen. PATCO 
spokesmen asserted that both the FAA and the DOT were unnecessarily delay-
ing the installation of sufficient air traffic control equipment. The union charged 
that the FAA was not hiring enough new air traffic controllers to properly and 
safely operate the nation’s air traffic control system.

On July 3, 1968, PATCO flexed its muscles by announcing “Operation 
Air Safety,” which ordered member controllers to strictly adhere to established 
separation standards for aircraft. The resultant delay of traffic was the first 
of many official and unofficial “slowdowns” that the union was to initiate. In 
1969, the U.S. Civil Service Commission ruled that PATCO was no longer a 
professional association but was in fact a trade union. The controllers’ disaf-
fection with the FAA reached a critical point on March 25, 1970, when the 
newly designated union orchestrated a controller sick-out. To protest many of 
the FAA actions that they felt were unfair, over 2,000 controllers around the 
country did not report to work as scheduled and informed management that 
they were ill. Management personnel were required to assume many of the 
duties of the missing controllers. With traffic around the country delayed for 
hours, the union and FAA management came to an agreement that returned 
most of the controllers to work. After fierce negotiations and court battles, the 
FAA agreed to hire back most of the “sick” controllers, and the union agreed 
never to sponsor an illegal strike.

During the controller sick-out, it became apparent that the ATC system 
was operating nearly at capacity. It had become necessary to reroute or delay 
hundreds of IFR flights in order to reduce the traffic congestion over the busi-
est areas of the country. The FAA requested, and Congress appropriated, addi-
tional funds to accelerate the installation of many of the automated systems 
recommended by the Project Beacon task force. Even with this additional fund-
ing, the FAA was still years behind the planned schedule for automation. In 
 addition, the FAA reopened the training academy in Oklahoma City and began 
to hire air traffic controllers at an increasing rate. Salaries were increased to 
help attract and retain controllers. During the 1970s, the FAA made steady 
progress toward the goal of automating many of the functions of the ATC 
system. But it would prove to be impossible to make up for the lack of funding 
the FAA had experienced in the 1960s.

 In 1978, the Airline Deregulation Act was enacted by the Carter administration. 
This act greatly reduced the influence of the Civil Aeronautics Board and pro-
vided for its eventual dissolution. Prior to ratification of the Deregulation 
Act, the airlines were required to petition the CAB for any route addition, dele-
tion, or change. In addition, the fare structure for airline flights had been highly 
regulated by the CAB. With the passage of the Deregulation Act, the airlines 
were free to determine their own fares and route structures without government 
 approval. This forced the airline industry to compete for passengers as never 
before. New airlines were formed in record time and soon began to operate in 
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direct competition with older, more established airlines. In response to this com-
petitive threat, the established airlines reevaluated their markets and began to 
overhaul their route structures, all without the government approval that had 
been needed prior to deregulation. As a result of this new competition among 
airlines, fares were reduced to all-time lows while record numbers of travelers 
chose to travel by air.

The Deregulation Act of 1978 disrupted this nation’s air traffic control 
system in ways never foreseen by its architects. Air traffic activity increased 
at rates that had been impossible to predict. Airport activity increased faster 
than new controllers could be trained or new equipment could be moved to 
adapt to the changing traffic flows. Many of the major airlines adopted “hub-
and-spoke" route systems that threatened to overwhelm the air traffic control 
system at some airports. A hub-and-spoke system eliminates many nonstop 
direct routes and designates one airport to act as the “hub” airport for the 
region. Flights depart other airports in the area and converge on the hub airport 
at approximately the same time. Most of the passengers disembark from their 
flights and are shuttled to another aircraft that will fly them to their destina-
tion. When all of the passengers have boarded the proper aircraft, the airliners 
depart. Since all of the aircraft arrive or depart at approximately the same time, 
this creates a tremendous but transient strain on the ATC system.

Many of the airlines chose to locate their hubs at airports that were ill-
equipped to handle this tremendous growth in traffic. The affected ATC facili-
ties were required to have sufficient controllers and ATC equipment in place to 
handle the enormous but momentary peaks in air traffic throughout the day. 
The FAA was unable to quickly adapt the air traffic control system to meet this 
tremendous increase in air traffic. Controllers could not be trained nor could 
equipment be installed quickly enough to meet the new demands on the ATC 
system (see Figure 1–11).

 During the 1970s, FAA management had caved in to a number of PATCO 
demands. The union had requested and received sole representation rights for 
controllers in the towers and centers, an early retirement program, a medical 
disability program, airline familiarization flights, and a number of changes in 
the compensation rules. The one item that PATCO wanted but was never able 
to get was the release of air traffic controllers from the Civil Service System. As 
long as controllers were considered Civil Service employees, any change in 
controller working conditions also affected federal employees nationwide. 
PATCO looked to the Postal Service, which was an independent agency born 
of the illegal strike by postal workers in the early 1970s, as a role model.

After a bitter internal fight, a more militant faction of controllers took 
charge of PATCO in early 1981. This group advocated a showdown with the 
FAA to finally force the issue. Despite being warned by the FAA, Congress, and 
the president, PATCO staged an illegal strike on August 3, 1981. Two days 
later, after the controllers disregarded a presidential ultimatum to return to 
work, their employment was terminated by the FAA. Over 10,000 controllers 
participated in this illegal job action and were fired.

Controllers’ 
Strike of 
1981
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In the wake of the strike and the mass firings, the FAA was faced with the 
enormous task of hiring and training enough controllers to replace those who 
had been fired. Since it takes at least 3 years in normal conditions to train a new 
controller, temporary flight restrictions were necessary to reduce the workload 
on the controllers and management personnel who were now staffing the ATC 
system. A system of airport reservations was established by the FAA to reduce 
the flow of air traffic into major airports. In addition, the FAA implemented an 
advanced form of flow control that restricted aircraft departures until it was 
determined that sufficient airspace was available for each aircraft.

Flow control techniques had been experimented with on a limited basis 
and were perfected when the FAA realized that PATCO was considering 
engaging in an illegal strike. Flow control procedures required that the spe-
cialist at the FAA’s Central Flow Control Facility (CFCF) calculate optimal 
airport acceptance rates and attempt to match the inbound flow of aircraft to 
that acceptance rate. This procedure substitutes ground delays for airborne 
holding and reduces airspace congestion around busy airports.

In the aftermath of the strike, the FAA claimed that staffing levels would 
be restored within 2 years. In fact, it took close to 10 years before overall staff-
ing levels returned to normal. During that time, the effects of deregulation 
became apparent, with airlines choosing to operate from large, congested hub 
airports. Hub-and-spoke procedures required that the airlines concentrate 
arrivals and departures within limited time frames.

Figure 1–11. Controllers in the Long Island (New York) tower in 1986. 

FA
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Delays began to increase, as did controller workload at most air traffic 
control facilities. New ATC equipment was slow to become operational, while 
existing equipment became difficult to maintain and operate. The nation’s air 
traffic controllers (most of whom were hired to replace striking PATCO con-
trollers) again became dissatisfied with their relations with the FAA and in 1987 
voted to form a new union: the National Air Traffic Controllers Association 
(NATCA). Although NATCA leadership has promised never to condone an ille-
gal strike, it actively pressures Congress and the FAA to hire more controllers 
and to accelerate the installation of advanced air traffic control systems.

 Immediately after the strike, the FAA developed a billion dollar, multiyear air 
traffic control modernization program called the Advanced Automation Sys-
tem (AAS). This system used new computers and controller workstations to 
provide controllers with advanced displays and traffic management tools. This 
program also involved the consolidation of many local approach controls into 
existing air route traffic control centers. These new facilities, known as area 
control facilities, were equipped with the new AAS. A similar system was also 
installed in the remaining approach control facilities known as the Terminal 
Advanced Automation System (TAAS).

Design criteria were established and a prime vendor for the program was 
selected, but due to a variety of problems, including poor project management 
and oversight, ill-defined system architecture, and rapidly changing technology, 
the program dragged on with little progress. In the mid-1990s, the program 
was canceled during a massive restructuring.

There were many reasons for this program’s lack of progress, but various 
studies by the Government Accountability Office (GAO) and others indicated 
that the government procurement process in general, and FAA procedures in 
particular, made it difficult to develop and establish a long-term modernization 
program in an area of rapidly changing technology. By the time the FAA had 
defined standards, developed specifications, and awarded contracts, much of 
the technology under consideration had often become obsolete. Many indi-
viduals and organizations, both in and out of government, questioned the FAA’s 
ability to handle such a huge modernization project. Nevertheless, the FAA has 
embarked on a thorough revamping of the ATC system called the Next Genera-
tion Air Transportation System (NextGen).

NextGen NextGen is the FAA’s plan to modernize and transform the National 
Airspace System by the year 2025. It is an attempt to increase the capacity and 
efficiency of the nation’s airspace while also improving safety, environmental 
impact, and user access. NextGen will transform ATC from a ground-based to 
a satellite-based system.

Some of the critical air traffic control equipment still in use by the FAA 
is over 25 years old and is difficult to operate and maintain. The equipment 
needs to be replaced in the interim as it barely meets current needs and will 
not last until 2025. The FAA developed an interim modernization plan that 

1981–2001
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should help bridge the gap between today’s ground-based ATC system and the 
satellite-based NextGen system.

These new system upgrades primarily use modified commercial off the 
shelf (COTS) systems that are readily available. During the 1990s, the FAA 
ordered new displays at the ARTCCs and new computer processing systems. 
The displays, known as display system replacements (DSRs), provided the 
controllers with programmable color displays similar to high-resolution com-
puter screens. In the terminal environment, the standard terminal automa-
tion replacement system (STARS) was installed at high activity towers and 
approach controls. STARS has the ability to receive and process information 
from both terminal and en route radars and distribute this information on 
color displays to multiple approach controllers and facilities. STARS automati-
cally tracks primary and secondary surveillance targets and provides aircraft 
position information to the Enhanced Traffic Management System (ETMS) 
deployed by the FAA.

The ETMS ties together the Air Traffic Control System Command Center 
(ATCSCC), Air Route Traffic Control Centers (ARTCCs), and major Terminal 
Radar Approach Control (TRACON) facilities to manage the flow of air traffic 
within the National Airspace System (NAS). Organizations such as the airlines, 
Department of Defense, NASA, and others also have access to ETMS software 
and data. ETMS provides tools that permit the FAA to try to match available 
airport, sector, and airway capacity to aircraft demand.

All of these programs are underway and should provide a bridge until 
NextGen components can be installed. A full discussion of this upgrade pro-
gram is included in Chapter 12.

 Tuesday, September 11, 2001, began like many other days. Airlines on the east 
coast of the United States began flying early in the morning, with fliers further 
west waking up and traveling to the airport expecting a normal day. This would 
be a day unlike any other, with lasting changes to the FAA and the air travel 
system.

American Airlines Flight 11, a Boeing 767, was scheduled to depart Bos-
ton at 7:45 a.m. and fly to Los Angeles. United Flight 175 was also scheduled 
to depart Boston a few minutes later at 8:00 a.m. and bound for Los Angeles 
as well. The two aircraft were fully loaded with fuel for their long, but routine, 
journey.

American 11 took off at 7:59 a.m. At approximately 8:14 a.m. the air-
craft was hijacked by terrorists and eventually flown into the north tower of 
the World Trade Center in New York City, killing everyone on board. United 
175 departed at 8:14 a.m. It was also hijacked and then steered into the south 
tower of the World Trade Center, killing everyone on board. The combination 
of the impact and the ignition of the full fuel load on each aircraft eventually 
destroyed both towers, killing well over 2,000 people.

That same morning, American Airlines Flight 77, a Boeing 757, was 
scheduled to fly from Washington Dulles to Los Angeles. It was hijacked as 

September 
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well and flown to Washington, D.C., where it was intentionally crashed into the 
Pentagon, killing everyone on board and over 100 people in the building.

Additionally, United Flight 93 was scheduled to fly from Newark to 
San Francisco that morning. The flight departed about 25 minutes later than 
planned, but like the previous three aircraft it was also hijacked by terrorists. 
It has been speculated that the passengers, through cell phone communications 
with the ground, discovered the plot to fly their aircraft into a building in 
Washington, D.C., likely to have been either the Capitol or the White House. It 
is believed that the passengers attempted to forcibly take control of the aircraft 
while in flight. Shortly after 10:00 a.m., the out of control aircraft impacted 
the ground in an empty field near Shanksville, Pennsylvania, killing everyone 
on board.

Air defense of the United States at that time was, and still is, the respon-
sibility of the North American Aerospace Defense Command (NORAD) but 
requires close cooperation between NORAD and the FAA. In general, the FAA 
monitors flights of aircraft within the continental United States, while NORAD 
looks out beyond. If threats do develop, the FAA and NORAD jointly monitor 
the situation, but it is NORAD that directs any military response.

The initial actions of the four hijacked aircraft, from the FAA’s point of 
view, were not all that unusual. It is not unheard of for controllers to lose con-
tact (either radio and/or radar) with aircraft for short periods of time. During 
these rare occurrences, a controller’s natural response is to make an effort to 
resume contact, either using the resources of the FAA or through the airlines 
dispatch office. Loss of both radio and radar contact would indicate a more 
severe problem, such as a crash, but would not automatically be thought of as 
a threat to national security.

Aircraft have been hijacked in the past, and protocols have been devel-
oped to coordinate activities between the FAA and NORAD. However, these 
procedures generally assume that the hijackers will make requests of some 
type, either financial or political. The FAA’s role would then be to keep the 
aircraft safely separated from other aircraft and provide a communications link 
between the hijackers and law enforcement agencies.

But, on September 11, once the first aircraft impacted the World Trade Cen-
ter, it became apparent that this historic event represented a new type of threat to 
the United States. At the time, the FAA was unaware if terrorists planned to take 
control or had already taken control of other aircraft. Within a short period of 
time, FAA personnel decided to land every civilian aircraft flying over the United 
States and close the country to inbound international flights. The FAA required 
every aircraft flying over the United States, whether IFR or VFR, to land at the 
nearest practicable airport. This was accomplished in a relatively short amount 
of time, stranding passengers and aircraft across the country. International air-
craft inbound to the United States either returned to their departure airport or 
landed short of their destination in neighboring countries.

This total ban on civilian aircraft flights had never been attempted, and 
there was no standard operating procedure for controllers to follow. There were 
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various protocols that had been devised for similar emergencies, but nothing 
for a situation as extensive as this.

In a short period of time, U.S. airspace was closed to all but emergency 
military operations with special permission required to resume flights. Over 
the next few weeks, U.S. airspace gradually reopened, but with new security 
restrictions, some of which remain today. From this day forward, air travel in 
the United States would never be the same.

 Overall, airline traffic decreased for about 18 months in the aftermath of 9/11 
but eventually recovered. The ATC system had begun to show signs of overload 
as early as the 1990s, but this ensuing traffic reduction provided a brief respite. 
As traffic increased again, fliers began to experience delays, and the national 
airspace system was again unable to meet the needs of the flying public. Various 
proposals for reorganizing the FAA were again brought up for discussion. Some 
proposals involved simply relieving the FAA of much of the paperwork and red 
tape inherent in any government organization. Others suggested completely 
removing the FAA from the DOT and making it an autonomous federal entity 
such as Amtrak. There were also plans that recommended removing the FAA 
from the federal government and either turning it into a private corporation or 
contracting many of the ATC functions of the FAA to private companies.

Under all of these proposals, although air traffic control functions might 
be removed from the FAA, air safety and regulation would remain the respon-
sibility of the federal government. Other nations, including Canada, Germany, 
the United Kingdom, and Australia, are either experimenting with or have 
converted to similar operating systems.

The FAA has already begun to privatize or contract out some air traffic 
control related services. Many FAA training functions have been delegated 
to private industry and educational institutions. The operation of many low-
activity control towers has been contracted out to private industry. In most 
of these cases, the FAA provides operational funding to contractors who then 
operate the towers at a much lower cost than could the FAA. Domestic flight 
service stations are now operated under contract by a private corporation.

Politically, however, it is difficult to close, sell, or transfer federal facilities, 
move federal employees, or transfer federal employees to private contractors. 
Proposals to expand privatization raise as many, or more, political consider-
ations as operational questions. But, the FAA is moving down this path, albeit 
at a much slower pace than is occurring in some other countries.

 Some of the critical air traffic control equipment used, and still in use, by the 
FAA is over 25 years old and is difficult to operate and maintain. The FAA 
developed an interim modernization plan that it intends to implement rapidly. 
These new system upgrades primarily use modified COTS systems that are 
readily available. By the mid-1990s, the FAA had begun to develop new dis-
plays for the ARTCCs and new computer processing systems. These upgrades 
will permit the FAA to progress to the next stage of air traffic control known 
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as NextGen. Prior to that milestone being realized, the backbone of the FAA 
computing system will be replaced with an interim program. This program is 
known as En Route Automation Modernization (ERAM).

 The main computer infrastructure of the FAA’s computer system in the ARTCCs 
is still based on technology and programming languages that are close to 40 years 
old. ERAM is designed as a bridge to NextGen. In general, ERAM will double 
the computer processing power of the ATC system while using modern equip-
ment and computer programming languages. The system will have the capability 
to integrate satellite-based navigation and communication technologies.

Initial ERAM installation began in 2008 with subsequent installations to 
be completed by 2010. Once fully installed and operational, additional capabili-
ties will be added, eventually permitting a reduction in separation and improved 
flight plan processing and automation. After installation is complete, additional 
capabilities can be added in a manner systematically leading to NextGen.

While developing and installing these two systems, the FAA has also 
committed to a long-term upgrade of the nation’s communication, navigation, 
surveillance (CNS), and air traffic management (ATM) systems. This upgrade 
will bring the U.S. air traffic control system into compliance with future ICAO 
standards for navigation and air traffic management.

The current CNS system in the United States is composed primarily of 
ground-based electronic systems. ATM functions are provided primarily by air 
traffic controllers monitoring this equipment, making decisions, and communi-
cating these instructions via voice radio systems. The future CNS/ATM system, 
as envisioned by ICAO and the FAA, replaces much of the CNS function with 
space-based satellite systems and uses high-capacity ground-based computers 
to provide controllers with many ATM tools. Instead of delineating specific 
systems for use, the FAA will develop performance standards in each area. As 
technology advances, new systems will be considered for implementation so 
long as they meet the defined performance standard.

When fully implemented, pilots should be able to fly more directly from 
their departure airport to their destination with minimal route or altitude 
changes. Controllers will play a more passive role, intervening only when 
needed. This new concept of air traffic control, known as free flight, will become 
the model for air traffic control later in the next century. Details of the required 
CNS/ATM programs and improvements leading to free flight are described in 
Table 1–2 and discussed in detail in Chapter 12.

 The FAA still faces a shortage of controllers. By act of Congress, controllers 
cannot be older than 30 years of age when first employed by the FAA. Depend-
ing on the type of position they have held during their careers, most controllers 
can retire after 20 to 30 years of service. Virtually the entire active controller 
workforce in the FAA was hired between 1981 and 1990. Over 10,000 control-
lers were hired to replace the fired PATCO strikers, and most of the controllers 
who did not go out on strike have either retired or moved into management or 

En route 
Automation 
Modernization

Air Traffic 
Controller 
Staffing

      Copyright 2011 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 

Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

Licensed to:



History of Air Traffic Control  /  41

supervisory positions. Thus, the FAA has had a comparatively young and 
healthy workforce with little turnover for close to two decades, and therefore 
little need for new employees.

Having started in about the year 2005 and continuing through 2014, 
the majority of the current controller workforce will be eligible for retirement. 
Their impending departure leaves the FAA with a tremendous challenge: how 
to screen, train, and certify the needed controllers in a short period of time.

One program that attempts to meet these needs is the collegiate training 
initiative (CTI). Under this program, selected colleges and universities include 
the basic skills training needed by the FAA as part of their aviation curriculum. 
Graduates of these programs, upon completion of other FAA requirements, 
are eligible for hiring and placement in the FAA system. The FAA selected 
13 schools for the program in 1997, with additional schools being added to 
bring the total to nearly 40 schools by 2010. Details about this program and 
other means of seeking FAA employment are included in Chapter 13.

All these changes, both those in progress and proposed, indicate a bold, 
new, exciting, yet uncertain future for air traffic control. In the future, air travel 
will increase, aircraft will get larger, and airspace will become more congested. 
New equipment and procedures are badly needed. Many factors, such as poli-
tics, incidents, and possibly accidents, will have a dramatic influence on the air 
traffic control system. The blueprint for change is there, but history shows that 
change within the FAA is usually slower than planned and at a higher cost than 
originally predicted. It is unclear at this point exactly how and when the system 
will change, but change it must if the air transportation system is to keep pace 
with predicted growth.

Table 1–2. Present and Future CNS/ATM Systems

  Present Future

Communications Domestic VHF/UHF Digital voice communications

 Oceanic HF Digital data link

 Limited data link

 (mode-C, ACARS)

Navigation Ground-based transmitters Satellite-based

 (VOR, NDB, ILS) Required Navigation 
  Performance

Surveillance Radar or position  Automatic Dependent
 reporting Surveillance (satellite)

Air traffic  Controller interprets data, Computer makes short-term 
management then makes decisions aircraft separation decisions; 
  controller manages airspace
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active control
advanced automation system 

(AAS)
Air Commerce Act
Air Coordinating Committee 

(ACC)
Air Navigation Development 

Board (ANDB)
air route surveillance radar
air route traffi c controller
Air Traffic Control Association 

(ATCA)
air traffic controller
air traffic management (ATM)
Airline Deregulation Act
Airmail Act of 1925
airport surveillance radar 

(ASR)
airway traffic control centers 

(ATCCs)
airway traffic control stations 

(ATCSs)
airway traffic control units 

(ATCUs)
automated radar terminal system 

(ARTS)
Bureau of Air Commerce
Central Flow Control Facility 

(CFCF)
Civil Aeronautics Administration 

(CAA)
Civil Aeronautics Authority (CAA)
Civil Aeronautics Board (CAB)
civil air regulations (CARs)

collegiate training initiative (CTI)
commercial off the shelf (COTS)
communication, navigation, 

surveillance (CNS)
control tower
controlled airspace
Department of Transportation 

(DOT)
display system replacements 

(DSRs)
distance measuring equipment 

(DME)
Enhanced Traffic Management 

System (ETMS)
En Route Automation 

Modernization (ERAM)
Federal Aviation Administration 

(FAA)
Federal Aviation Agency (FAA)
flight data processing (FDP)
flight service stations (FSSs)
flow control
instrument flight rules (IFR)
instrument landing system (ILS)
instrument meteorological 

conditions (IMC)
International Civil Aviation 

Organization (ICAO)
interstate airway communication 

stations (INSACSs)
light guns
Morrow Report
National Air Traffic Controllers 

Association (NATCA)

National Aviation Facilities 
Experimental Center (NAFEC)

National Transportation Safety 
Board (NTSB)

navigation aids (navaids)
Next Generation Air 

Transportation System 
(NextGen)

North American Aerospace 
Defense Command (NORAD)

passive control
precision approach radar (PAR)
Professional Air Traffic 

Controllers Organization 
(PATCO)

Project Beacon
radar data processing (RDP)
Radio Technical Commission for 

Aeronautics (RTCA)
semiautomated ground 

environment (SAGE)
shrimp boat
Special Committee 31 (SC-31)
standard terminal automation 

replacement system (STARS)
tactical air navigation (TACAN)
transponder
terminal advanced automation 

system (TAAS)
uncontrolled airspace
VHF omnidirectional range 

(VOR)
visual flight rules (VFR)

KEY TERMS  
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REVIEW QUESTIONS

 1.  How did the federal government become involved in air traffic control?

 2.  How did airmail affect air traffic control?

 3.  What are VFR and IFR?

 4.  Who was the first air traffic controller?

 5.  What were and where were the first air traffic control facilities?

 6.  What is the history of the Federal Aviation Administration?

 7.  What is the history of labor organizations in the air traffic control profession?

 8.  What was the primary cause of the FAA’s failure to upgrade the nation’s air traffic 
control system?

 9.  What is meant by CNS/ATM?

10.  How will the CNS/ATM system have to be upgraded if free flight is to become a 
reality?

11. Describe the effects of the events of 9/11 on the air traffi c control system.
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