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The Elmer A. Sperry Award shall be given in recognition of a distinguish-
ed engineering contribution which, through application, proved in actual
service, has advancedtheartof transportation whether by fand, sea orair.

Inthe words of Fdmondo Quattrocchi, the sculptorof the ElmerA. Sperry
Medal:

“This Sperry medal symbolizes the struggle of man’s mind againstthe forces
of nature. The horse represents the primitive state of uncontrolled power.
This, assuggested by the clouds and celestial fragments, is essentially the
samein ail the elements. The Gyroscope, superimposed on these, represents
the bringing of this power under control for man’s purposes.”
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CLAUD M. DAVIS

Claud M. Daviswas born August 23, 1924, inWater Valley, Mississippi. During
World War il he served in the SWPA in the Army Airways Communications System
(AACS). He earned his BS degree in Electrical Engineering in 1950 from Oklahoma
State University, graduating numberone in hisclass. He also was selected for member-
shipinthe following honor societies: Lta Kappa Nu (Electrical Engineering}; Sigma
Tau (All Engineering) absorbed into Tau Bet Pi, 1974; Pi Mu Eplison (Mathematics);
and Phi Kappa Phi (Scholarship). Claud earned the ScM degree in Applied
Mathematics from Harvard in 1961,

In 1950 he joined the IBM Corporation. Claud was a member of the design team
forthe first IBM large scale commercial computer, the 701, He remained in com-
puter systems development throughout most of his career and held positions of
responsibility in both technical and management areas. He has made significant
contributions in computer systems development, individually and as a team member.
These contributions included several firsts — the first fail safe, fail softdynamically
alterable system, the first instruction retry, the first fully checked computer, the
first computer system fully compatible with its predecessor and the first system
360 data-flow on a digital chip,

Claud'ssystems design concepts were used in the [BM response to the FAARFQ
torthe Enroute Systems Central Computing Complexand, asthe programengineering
manager, he was responsible for the technical aspects of this system; the design,
build and release into manufacturing of the 1BM 9020. Claud is a Life Fellow in
the Institute of Electrical and Electronics Engineers and participates in its world-
wide activities. He is a 32nd degree Mason and active in the Shrine,

In 1956 he married Virginia Nenni of Poughkeepsie and they have two grown
children, Stephanie and Claud Philip. Mr. Davis retired from IBM in 1989 and is
presently doing some consulting, remains active in professional sacieties, is a member
of the Board of Managers of The Baptist Home of Brook!yn at Rhinebeck, NY, and
enjoys spending time with his family.
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RICHARD B. HANRAHAN

Richard B. Hanrahan was born August 25, 1932, in Springfield, Massachuseltts.
He graduated magna cum laude from the University of Massachusetts in 1954
receiving his B.S.degree in mathematics. He was named to the honor society of
Phi Kappa Phi that same year. Following graduation, Dick served for two years
asan officer withthe U.S. Army armor training command stationed at Fort Knox,
Kentucky. In June of 1957, upon return from active duty, he entered the graduate
studies program at Georgetown University, Washington, DC., where he completed
course work in mathematics,

Also, inJuneof 1957, Dick joined the staff of the National Security Agency (NSA)
in Washington as an analyst in the classified work of the agency.

In January 1960, Dick joined IBM as a programmer on the Federal Systerns Division's
(FSD) Project Mercury staff, His early work included developing software for real-time
analysisandprocessing of trackingdata to supportthefirstmanned space flights.
ALFSD in the 19607, he held several management positions, including respon-
sibility for developing all IBM software used at the Goddard Spaceflight Center,
Creenbelt, Maryland and the Manned Spacecraft Center, Houston, Texas tosup-
por! Projects Mercury, Gemini and Apollo. Dick received the NASA Public Ser-
vice Award in 1969 for his contributions to the Apollo program,

Inn June 1969, Dick was named Director of IBM's air traffic control project responsible
for the 1BM software supporting the FAA enroute automation effort, During that
period, hedirected IBM's support of FAAs qualification of the prototype flight strip
pracessing in Jacksonville, Florida, and the development and installation of both
full flightstrip processing in the twenty traffic control centers throughoutthe U.S.
and full radar tracking support.

Since March 1971, when he concentrated on commercial software development
as Manager of IBM's Advanced Systems programming, Dick has held several
assignmenls managing the development of IBM software systems, ranging from
MVS to PC DOS and OS5/2, Dick currently is Programming Director, Develop-
ment, IBM U.S.



JOHN F. KEELEY

John F. Keelev was born April 12, 1927 in Boston Massachuselts. He served in
the Marine Corps during WWII. He completed Aviation training and attended
various Electronics Schools on Radar and Communications Equipment. He re-
mained on active duty with the Marine Corps until 1947 when he entered col-
lege. In 1951 he received a BS degree in Physics from Boston College.

In 1951 Jack joined the staff of the U.S. Navy’s Underwater Sound Laboratory
inNew London, CT asan Electronic Scientist. His work at the laboratory covered
applications of Computers to enhance both Anti-Submarine and Submarine Sonar
Detection Systems. This work involved Circuit Design and Programming efforts.
He was appointed as a Manager of one of the Navy's seagoing experimental lab
ships operating with the Atlantic Fleet.

Hejoined IBM in 1952 as a Project Engineer al the Poughkeepsic, NY Development
Lab. Hisearlyassignmentsinvolved circuitdesign and initial stored program design
for the 700 Series of processors.

In 1955 Jack was appointed Manager of System Integration of the 16 SAGE Air
Defense Centersin the U.S, This involved software developmentto interface the
Active/Standby Duplex Systems as well as a System Evaluation Programto check
out the total system,

In 1957 he was assigned to manage the |IBM team working with the FAA at the
National Aviation Facilities Experimental Center INAFEC) to perform hardware
and software experimentsto optimize the processing of Radar Tracking and Con-
troller Displays for Terminal Air Trafffic Control Systems,

In 1959 Jack was appointed as Manager of Reliability for IBM's System Development
Division where he and his team introduced several Software enhancements to
Operating System/360 for Uniprocessing and Multiprocessing Systems. Many of
these concepts were used later in the 9020 Enroute ATC Systemn. Hewas also assigned
to hardware and software design efforts on several custom IBM systems in Airline
Reservations, Banking, Insurance, and Telecommunications.

Then, in 1963 Jack led the 1BM System Design efforts to respond to the FAA Re-
quest for Bid on the Enroute Traffic Contro! System. This included the early soft-
ware flow design and the performance kernel software demos to demonstrate
throughput capability of the 9020 Multiprocessor. He worked as a team with Claud
Dawvis, who handled the hardware design described elsewhere.

In 1965 he was named the |IBM System Manager to implementthe 9020 Enroute
Systemincluding the Development, Installation, and Test of Hardware and initial
Software at Jacksonville, and Chicago Centers,

From 1970 on he participated in several new product hardware and software
development efforts.

Since his retirement in 1988 he has been operating a Consulting Company specializ-
ing in Plant Automation and Artificial Intelligence Systems,
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JAMES H. MOLLENAUER

James H. Mollenauer was born January 8, 1921 in Eighty Four, PA (Southwest
of Pittshurgh). He received a BS degree in Electrical Engineering from the Penn-
svlvania State Liniversity in December 1942, then served in the Army Signal Corp
as a radar officer from 1943 to 1946. He then began a civil service career at the
Air Force Cambridge IMA) Research Center (AFCRC) where his principal activi-
ty was participation in the test of VOLSCAN, an experimental terminal air traffic
control system.

While at AFCRC, Mr. Mollenauer became interested in the applicability of air
defense (SAGE) technology to the Enroute Air Traffic Control System as well as
the potential of improving the effectiveness of both systems by some combina-
tion of functions and capabilities. In 1958, he joined the Airways Modernization
Board (AMB) as Chief of the Air DefensefAir Traffic Control Integration Division.
In that position he initiated and managed a project thatinvolved use of the Evaluation
SAGE Sector, Extensive experiments were conducted in flight following and con-
ilict prediction using the SAGE radars, computer, and displays.

From 1961 until 1966, Mr. Mollenauer served in various positions including Director
of the Federal Aviation Agency's Systems Research and Development Service. In
Marchof 1966, the Administrator decided to centralize management of the then
ongoing program of enroute ATC automation by establishing the National Airspace
System Program Office (NASPO) with sole responsibility to develop, procure, test
and deploy all designated system elements. Mr. Mollenauer was appointed the
first director of the NASPQO, and at the same time was appointed to the position
of Deputy Associate Administrator for Engineering and Development.

Mr. Mollenauer retired in 1974, During that year, he received the Administrator’s
Distinguished Career Service Award and the Secretary of Transportation award
for Meritorious Achievement “in recognition of his leadership in furtherance of
civil aviation research and development, particularly to the improvement and mader-
nization of the National Airspace System”.
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THE NATIONAL AIRSPACE AND
AIR TRAFFIC CONTROL SYSTEM

The LLS. National Airspace System (NAS) 1s an intertwined complex consisting
of the equipment, facilities, and people that carry out the policies and procedures
by which air transportation over the United States is managed. The Federal Aviation
Administration (FAA) of the LS. Department of Transportation is responsible for
monitoring and regulating aviation activities. The FAA certifies aircraft airnorthiness;
licenses aviation personnel; makes and enforces the Federal Air Regulations; installs,
operates, and maintains air navigation, surveillance, and communication systems;
and provides air traffic control services to all airspace users. Safety, efficiency, and
availability are the paramount tenels underlying its policies and procedures.

The core of the NAS is the FAAs Air Traffic Control (ATC) svstem, an integrated
airspace and aircraft management system serving all airspace users. The scope of
its responsibilities and operations is extraordinary. At the present time, approximately
235000 active aircrait handle an annual travel load exceeding 300 million passengers.
Over 14000 controllers working at ATC system facilities participate in 180,000 or more
aircralt operations each day.

Over the course of its evolution (Table 1), the ATC has been a driver of new
technologies to a lesser degree than a consumer of demonstrated technologies that
were adapted and melded to its specific requirements and mission constraints, It is
a montage of progressive developments in many different fields - avionics, naviga-
tion systems, communications, electronic instrumentation, sensors, and digital data
processing and display. Since its inception, major improvements and innovations
have occurred in all the contributing technologies, Over the decades, as these
advances were synergistically incorporated and integrated, virtually every aspect of
air travel and transportation changed significantly. In turn, these new technology
opportunities promoted and expanded airtravel and transportation, further increas-
ing operational demands on ATC facilities.

The airspace is highly structured operationally and physically to ensure an order-
ly, expeditious, and safe flow of air traffic. There currently are three types of air traffic
control facilities: air traffic control towers (ATCT), terminal radar approach control
(TRACON,) facilities, and air route traffic control centers (ARTCC). These facilities are
widely scattered geographically, and cach requires its own operation, maintenance,
and support staffs. Each facility, according toits type, has well<iefined jurisdictional
boundaries within which it exercises its exclusive control responsibility (Figure 1).

Within their workplace, the air traffic controllers monitor, advise, and directdozens
of aircraft simultaneously: They use pilot-provided flight plans, strategic traffic manage-
menl directives, and real-time aircraft positional information to provide immediate
and near-term control and separation of aircraft. No individual controller is involv-
ed for the entirety of a flight; typically, a participating controller is involved for only
arelatively short segment of many individual flights. Extensive communication and
intensive coordination between the aircrew of every individual flight and the
multiplicity of en route and terminal controllers is obviously essential and critical.
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