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Abstract
The United States (US) missile and space programs are pivotal themes in our nation’s historic 
identity and White Sands Missile Range (WSMR) was a central staging area for this historic 
narrative. A key component in this narrative is the role of the AN/FPS-16 radar system and the 
significant part it played in the US missile and space programs. 

This document serves as a comprehensive historic context for the AN/FPS-16 radar system and 
associated facilities specific to WSMR. The document is intended to facilitate the evaluation 
of historic properties under Section 106 of the National Historic Preservation Act specifically 
associated with the significant historic themes of the US missile and space programs.
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1. Introduction
White Sands Missile Range (WSMR) is a United States (US) Army facility, established in 
support of missile research as White Sands Proving Ground in 1945. Since establishment, the 
facility remains intimately tied to the US missile and space programs. This document serves 
as a baseline historic context for the AN/FPS-16 radar system and associated facilities as they 
relate to the thematic history of the US missile and space programs. This document is also 
intended to facilitate the evaluation of historic properties under Section 106 of the National 
Historic Preservation Act specifically associated with the significant historic themes developed 
herein. 

This document was created as the result of a request by the New Mexico State Historic Pres-
ervation Division (Historic Preservation Division Log 93488, December 22, 2011).  As a con-
dition for the mitigation of an adverse effect resulting from the demolition of an AN/FPS-16 
radar building (minus radar and vacant) at the Wilde site, WSMR agreed to provide a historic 
background on the AN/FPS-16 radar and their significance to the US space program. This 
document serves as the comprehensive historic context for the AN/FPS-16 radar system and 
associated facilities, completed in fulfillment of that request (see Figure 1 for the AN/FPS-16 
radar locations at WSMR).

The report begins with this introductory chapter, followed by a brief history of the White Sands 
facility and an overview of the innovative history of radar technology and the development 
of the technology in America. The subsequent section details military applications of radar 
technology during World War II (WWII). The discussion continues with the use of surplus 
radar as instrumentation for US missile testing programs following the war, and the use of 
these systems in the WSMR Chain Radar system. The development of the AN/FPS-16 as a 
range instrumentation radar and its role in the space program are then explored. A discussion 
of the AN/FPS-16 radar units at WSMR and their role in the space program is then presented. 
The report concludes with the current status of AN/FPS-16 radar units today, both nationally 
and at WSMR. 
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Figure 1. AN/FPS-16 Radar Buildings at White Sands Missile Range.
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2. History of WSMR, American Rocketry and Missile 
Development

Since the incorporation of the region into the US by the Treaty of Guadalupe Hidalgo in 1848, 
the Tularosa Basin remained a remote and sparsely settled area whose main economic activity 
was cattle ranching. The basin remained little changed when White Sands National Monument 
was established in 1933 to preserve the unique white gypsum dunes that formed from the 
winds blowing off the Lake Lucero playa in the basin interior. However, the entry of the US 
into WWII would change the area forever. 

With its open air space and reliably clear weather, the Tularosa Basin was an ideal place for 
training military pilots. The first flight training facility was under development for the training 
of British pilots when the attack on Pearl Harbor brought the US into the war.  The training 
school was subsequently expanded into the Alamogordo Army Air Field and bomber flight 
crews began training there in May of 1942 (Kennedy 2009:19). The area would soon be direct-
ly affected by the burgeoning US missile program.

Rocket Development in the US

Throughout WWII, a group at the California Institute of Technology (Caltech) had been work-
ing on an Army Air Corps project to develop a rocket booster for aircraft, referred to as the 
Jet Assisted Take Off (JATO). By 1944, the German use of missiles in Europe led the Army to 
assign a new contract to the Caltech rocket group to develop a greatly expanded missile pro-
gram (Kennedy 2009:14). The new Caltech project was known as the Ordnance and California 
Institute of Technology (ORDCIT) program, which began testing the Private series of rockets 
in California in 1944. The next ORDCIT series was the Corporal series, which was a larger 
and more powerful rocket that required a larger test range in order to test it safely (Kennedy 
2009:16). Concurrently, intelligence gained through the course of WWII further emphasized 
the need for enhanced missile testing facilities.

As hostilities drew to a close in Europe, the US was able to capture parts, equipment, and 
research materials from the German “Vengeance Weapon 2” (commonly referred to as the V2) 
rocket program in Peenemünde prior to the Russian advance into eastern Germany. Addition-
ally, Werner Von Braun, chief scientist of the German missile program, and key members of 
his staff surrendered to Allied forces on May 2, 1945 (Eidenbach et al. 1996). With both the 
parts and the minds behind the V2 program in hand, the US now had the means to accelerate 
the rocket research the ORDCIT program had begun. In support of this, Project Hermes was 
established by the Army in 1944 as a parallel program to ORDCIT.  Both programs required a 
suitable testing and proving ground; the Army began to search for a suitable location for a new 
test range (Kennedy 2009).   

White Sands and Rocket Development 

The proposed proving ground required the attributes of flat and open ground, a sparse popu-
lation, and predominantly clear weather. Other preferred characteristics included surrounding 
hills or mountains for observation sites (and natural barriers), access to railroad lines and util-
ities, and proximity to an established military post for support.  The Tularosa Basin was iden-
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tified as the best choice, possessing nearly all of the desired characteristics.  The location was 
selected in February 1945 and named White Sands Proving Ground (WSPG) after the adjacent 
National Monument.  Much of the land in the proposed proving ground was already under 
federal lease, and the existing Alamogordo Bombing and Gunnery Range was incorporated 
into it (Kennedy 2009:27). WSPG was formally established by July 1945. On July 16, 1945 
the world’s first atomic bomb was detonated at the Trinity Site in the northwestern portion of 
the new range.1

WSPG’s main post was established in the eastern foothills of the Organ Mountains, at the west-
ern margin of the Tularosa Basin. A launch area, now known as Launch Complex Complex-33, 
was constructed about five miles east of the headquarters. The WAC Corporal became the first 
rocket launched at WSPG on September 26, 1945 (Kennedy 2009:29). Around the same time, 
recovered German V2 rocket equipment began to arrive via railroad, generating a wave of ac-
tivity at the new range. The development of the V2 program was quickly undertaken at WSPG, 
with the first American launch of a V2 on April 16, 1946 (Kennedy 2009:37).  This technology, 
along with other systems, formed the basis of expanded work at WSPG through the 1950s.

The V2 program at WSPG was active through the remainder of the 1940s. The V2 was mod-
ified to become the Hermes series, various versions of which were tested well into the 1950s. 
The Air Force was also active at the range during this period, with the development of the 
MX-774, NATIV, and GAPA missile platforms, while the Navy developed the Aerobee and 
the innovative Viking atmospheric research rocket (Kennedy 2009). By the early 1950s, the 
volume of test flights between the Army, Air Force and Navy at the range and the increased 
altitude and range of the tests required a more coordinated approach to range use, instrumen-
tation systems, and command structure. This reorganization effort became known as the Inte-
grated Range, and allowed the three branches to use the same ranges and test facilities. It also 
effectively combined the WSPG and Holloman Air Force Base (HAFB) ranges into a single 
large range accessible to all three service branches but under command control of the Army 
(Eckles 2013:206).  

White Sands Missile Range, Missile Defense and the Space Program

The range was re-designated White Sands Missile Range in 1958, a change that reflected the 
emphasis on the development of Intercontinental Ballistic Missile (ICBM) and Ballistic Mis-
sile Defense (BMD) systems that were a major focus at the time due to the ongoing Cold War 
arms race. In 1962 WSMR initiated the Advanced Ballistic Re-Entry Systems (ABRES) pro-
gram, which studied the re-entry characteristics of ICBMs to improve both offensive and de-
fensive systems (Feit et al. 2014; WSMR 1968). The ABRES program established the WSMR 
Green River Test Site (GRTS), in Green River, Utah.  It served as a launch site for the Air 
Force Athena missile, which impacted at White Sands. The ABRES program launched Athena 
missiles from Green River to WSMR until 1973. Following the Athena launches, the GRTS 
served as the launch area for the Pershing missile until 1975 (Feit et al. 2014; WSMR 1968). 
In addition to ICBM and BMD development, WSMR would make important contributions to 
the American Space Program.

1 Although located within the boundary of the range, the development of the bomb by the Manhattan Proj-
ect was a secretive effort that was not directly linked to the development of the WSPG. In fact, the Commanding 
Officer of the new WSPG, Lieutenant Colonel Harold Turner, knew nothing of the test when it occurred (Kennedy 
2009:22).
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During the late 1950s and 1960s, the development of the American Space Program was un-
derway, and the centralized tracking, command, and communications networks pioneered at 
WSMR by Ozro Covington became the basis for the global networks created for support of the 
Mercury and Apollo Programs. WSMR participated in the tracking networks for the Mercury, 
Gemini, and Apollo Programs, using the AN/FPS-16 radar to track the orbiting spacecraft (Cor-
liss 1974; Tsiao 2008).  During the 1980s, the National Aeronautics and Space Administration 
(NASA) White Sands Test Facility (WSTF) became home to the primary ground terminal for 
the NASA Tracking and Data Relay Satellite System (TDRSS), the modern descendent of the 
NASA global networks used for the Mercury and Apollo Programs (Tsiao 2008).  As essential 
as rocketry and missile programs were for WSMR, the development and expanding military 
use of radar was of equal importance.
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3. The Development of Radar
The development of radar technology was an 
outgrowth of the discovery of radio waves and 
the resulting development of radio.2 Radio waves 
were first discovered in 1887 by Heinrich Hertz 
in Germany, although they had been theoretical-
ly predicted since the 1860s by James Maxwell’s 
groundbreaking work on electromagnetic fields 
(Arnold 2009; Amato 1998:34). Hertz found early 
in his work that radio waves could be interfered 
with by surrounding objects. In 1900, pioneering 
scientist Nikola Tesla suggested that the phenome-
na could “…be used to determine the relative posi-
tion or course of a moving object, such as a vessel 
at sea” (Clark 2010:2). As early as 1904, German 
inventor Christian Hulsmeyer received a British 
patent for his “telemobiloscope,”, a simple radar 
device designed to detect the presence of ships 
at sea at distances up to five kilometers. Howev-
er, Hulsmeyer’s invention was poorly understood 
and was a commercial failure.  In the following 
decades, radar was independently discovered by 
as many 13 nations, which is not surprising, given 
its close relationship to radio technology (Watson 
2009). However, radar was widely considered to 
be a new and confidential technology due to the high level of secrecy surrounding it, as most 
nations that advanced the technology considered it to be a proprietary development to which 
rival nations did not have access. 

The Development of American Radar

American discovery of radar is generally credited to Navy Research Laboratory (NRL) radio 
technicians Albert Holt Taylor and Leo C. Young who, in July of 1922, noted a distortion of 
radio signals reflected by a steamer in the Potomac River while working on a radio direction 
finder for aircraft (DeYoung et al. 2006:9; Amato 1998:28-29).3 Taylor immediately realized 
the potential of the discovery and submitted a memorandum to the Naval Bureau of Engineer-
ing outlining how it might be used to detect ships at sea, but the bureau was not interested 
in the technology at the time. The NRL’s primary interest in radio during the 1920s was the 
development of high-frequency transmissions for communications systems, on which Taylor 
and his assistants continued to work.  

2 The term “radar” originated as an acronym for Radio Detection And Ranging, which was coined by the 
US Navy in the early 1940s. Since then, the term has entered into common usage and is not capitalized like most 
acronyms.
3 Hertz’s discovery led to the rapid development of wireless communication, and the invention of radio 
was either duplicated or independently discovered across the globe.

Types of Radar

Radar systems generally fall within 
two categories: search systems 
and targeting systems. Search (or 
surveillance) systems are systems 
that scan across a broad area at 
relatively slow intervals. Targeting 
(or tracking) radar are more 
specialized systems designed to 
provide accurate position and speed 
data, and scan a much smaller area at 
intervals of several times per second. 
Targeting radars are capable of being 
locked onto a target and provide 
higher resolution measurements of 
velocity and position than search 
radars, particularly for fast-moving 
objects. Most early radar systems 
were of the search variety, acting as 
early warning systems for incoming 
aircraft or ships at sea. 
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Fortunately, momentum was re-
gained in 1934 when a NRL 
demonstration drew attention and 
much-needed funding to the project. 
The NRL’s initial effort in radar im-
plemented a continuous radio wave 
transmitter with a separate receiver. 
The system proved the viability of 
the concept, but had many draw-
backs. It was difficult to build a 
transmitter powerful enough to run 
continuously and the transmitter and 
receiver had to be a sufficient dis-
tance apart for the system to work. 
This distance was longer than an 
average naval vessel, which in prac-
tical terms meant that the system would not fit on a ship (Amato 1998:80). However, by 1936, 
the NRL had developed an improved prototype which was the direct predecessor to the Navy 
CXAM radar which was issued to the fleet in 1940. The development of the CXAM occurred 
in tandem with the Army SCR-270 (SCR for Signal Corp Radar) radar, and the two systems 
would be central to the US war effort.   

Radar Development and World War II

In the years leading up to WWII, Britain, Germany, and the US each independently developed 
radar systems for military use but were mutually ignorant of one another’s advances. The mili-
tary build-up leading to and during WWII drove the rapid maturation of radar development. As 
discussed above, the US had developed the Navy CXAM radar and the Army SCR-270 radar 
immediately prior to WWII. The Army SCR-270 operated in the very high frequency (VHF) 
range that allowed it to utilize a smaller, portable antenna array. The accuracy of the system 
was sufficient for detection radar and it possessed an operational range of about 150 miles. The 
Army deployed the SCR-270 radar by 1941, and the system successfully detected the incom-
ing Japanese attack on Pearl Harbor that year. However, this intelligence was not interpreted as 
an incoming assault and the early warning was not acted upon (Buderi 1996).

A similar system to the SCR-270, the SCR-268 was developed as targeting radar to aim search-
lights and anti-aircraft guns. However, the SCR-268 was not viable as gun-laying (anti-aircraft 
gun targeting) radar due to its size and limited accuracy. Fortuitously, the seeds of a viable 
replacement were sown by the Tizard Mission in 1940, a British effort to share various scien-
tific advances significant to the war effort with the US (Redhead 2001). Upon learning some 
of the shortcomings of the American radar systems, George Edward Bowen, a key figure in 
the development of British radar, introduced the cavity magnetron (Figure 2). Classified as top 
secret technology, the cavity magnetron was capable of producing much higher power radio 
signals at Ultra High Frequency (UHF or microwave) and an American program to develop 
this critical new technology was immediately undertaken. The Radiation Lab (which became 
known as simply the Rad Lab) was established at Massachusetts Institute of Technology (MIT) 
in 1940 to pursue this research and produce the cavity magnetron. By the end of the war, over 

Figure 2. The cavity magnetron brought to the US by the 
Tizard Mission in 1940 (from Redhead 2001). 
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a million magnetrons had been produced by six American companies and Northern Electric in 
Canada (Redhead 2001:328).

The Rad Lab effort resulted in the development of a replacement for the SCR-268. The new 
system utilized a much smaller antenna assembly that could both transmit and receive sig-
nals while incorporating automatic search, tracking, and anti-aircraft aiming functions (Buderi 
1996; Alton 2013). An early prototype was developed by April 1941, and the first operational 
units were deployed in May of 1943. Designated the SCR-584, the system used a compact dish 
antenna six feet in diameter mounted atop a trailer unit that housed all the support components 
(Figures 3 and 4). Portable and readily deployed, the SCR-584 was the most successful of any 
radar system deployed during WWII, with over 1,500 units produced through the end of the 
war (Scavullo and Paul 1965:226). The SCR-584 also served as the basis for numerous other 
derivative radar systems developed after the war. 

Radars as Instrumentation for Missile Testing

The US quickly developed missile test ranges to exploit the resources of the recovered German 
rocket and missile program brought back following the end of WWII. The rapid development 
of the US missile program immediately following the war created a need for both optical and 
electronic instrumentation to track, record, and generate data from rocket and missile test flights. 
Optical instruments captured from Germany helped meet the need for optical instrumentation, 

Figure 3. Typical Deployment of SCR-584 radar as gun-laying radar (courtesy of www.skylighters.
org).
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while surplus military radar units 
were pressed into service as elec-
tronic test range instrumentation, 
a new application for the rapidly 
evolving technology. Radars in the 
role of range instrumentation are 
generally referred to as instrumen-
tation radars to differentiate this 
usage from military applications. 
Instrumentation radars provided 
vital data on test missile acceler-
ation, speed, and position for the 
purposes of research and devel-
opment. Instrumentation radars 
were also critical for trajectory 
and impact site prediction needed 
to maintain range safety; if radar 
indicated that a launch had begun 
to veer beyond the range boundaries, the missile could be powered down via radio command 
and the errant launch aborted (Wagner 1954). The crash of a modified V2 rocket from WSPG 
outside a cemetery near Juarez, Mexico in 1947 underscored the necessity of such instrumen-
tation and safety systems (Eckles 2013: 267).   

As the most sophisticated radar system mass-pro-
duced during the war, surplus SCR-584s were the 
obvious choice to be adapted for range instrumen-
tation applications.  Two were supplied to WSPG 
in 1946, and were also used at other missile test 
ranges, such as the Naval Air Missile Test Center at 
Point Mugu (Alton 2013). SCR-584 radars modi-
fied to operate in the X-band were used in the early 
development of the Army Nike missile program, 
the world’s first operational surface-to-air missile 
(SAM). The later Nike-Ajax missile used a more 
sophisticated monopulse radar guidance system 
developed by Bell Laboratories. Further modifica-
tions to the SCR-584 were made in the early 1950s 
for range instrumentation, creating the AN/MPQ-
12 and AN/MPQ-18 radars (Barton 2014). 

SCR-584-based systems had their limitations. The 
radar had a maximum range of just 40 miles for 
general search capabilities and 17 miles for au-
to-tracking (US Army 1946). This was overcome 
by placing transponders into the test missiles and 
modifying the SCR-584s to receive and track the 
signals from the transponders, which increased 

Figure 4. A SCR-584 radar unit mounted on portable trailer 
(courtesy of www.skylighters.org).

Development of Monopulse 
Radar

Monopulse radar systems were first 
developed in 1943 at the NRL in 
Dahlgren, Virginia by radar pioneer 
Robert M. Page. Monopulse radar 
in the 1940s and early 1950s was a 
very sophisticated and expensive 
technology, and was therefore 
only deployed in limited roles for 
special projects. For example, the 
TTR (Target Tracking Radar) and 
MTR (Missile Tracking Radar) were 
early monopulse radars developed 
specifically for use in the Nike-Ajax 
program. The TTR was used to 
acquire and track targets while the 
MTR guided missiles to the targets 
being tracked (Morgan and Berhow 
2002; Lonnquest and Winkler 
1996:108). 
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their effective tracking range to 114 miles (Barton 2011; 2014).    

Despite the improvements to the SCR-584 and its variants, the mechanical design of the anten-
na pedestal and its scanning technique created inherent limitations in its accuracy. This restrict-
ed the use of SCR-584 type radars mostly to range safety purposes as the level of accuracy was 
not sufficient for trajectory data (Barton 2014:3).   
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4. Instrumentation Radar at WSMR
At the establishment of WSPG in 1945, the SCR-584 radar was the most sophisticated tracking 
radar system available and several were provided to the range by the Army Signal Corps. In 
1946, two SCR-584 radars were installed at the WSPG A-Station launch control center located 
one mile south of the LC-33 launch complex. The Army relocated these radars and other equip-
ment to C Station in 1947, as this position provided a more accurate measurement of the initial 
launch angles (Barton 2014). C Station was the hub of instrumentation and testing activity at 
WSPG from 1947 through the mid-1960s. The C Station Control Building was built in 1950 
and later modified with several additions.  During this period, C Station shared data collection 
with HAFB and Stallion Range Control until the sheer number of tests conducted at WSPG 
required a central processing and control center.  A new state of the art Range Control facility 
was constructed in 1966 to meet this need (WSMR 2012).  

The person most responsible for coordinating range instrumentation at C Station was Ozro 
“Ozzie” Covington, who worked with the Army Signal Corps Organization (a detachment of 
the Army Signal Corps Engineering Lab [SCEL]) as a senior civilian. Covington worked at 
WSMR from 1946 to 1961, and was the principal organizer in establishing the range Chain 
Radar network and the centralized range control at C Station. Under Covington’s leadership, 
the MINSTREL (Missile Instrumentation by Electronic Means) concept was developed, which 
was “…a centralized real-time control center into which funneled all tracking and telemetry 
data in digital form” (Corliss 1974:74). Covington also helped establish the range telemetry, 
communications, and central timing networks, and he played an important role in creating 

Figure 5. Radars installed on the roof of C Station, circa 1955 (photo from Cottler 1955).



 4. Instrumentation Radar at WSMR

 12        

ground control systems for guided missiles (WSMR Museum 2014).

The Chain Radar System at WSMR

The Chain Radar system, the development of which was spearheaded by Ozro Covington, was 
in place at WSPG by the early 1950s. The name of the Chain Radar System refers to the way 
in which the radars were linked together so that any radar in the network could position other 
radars onto the target. In this manner, a target could be continuously tracked and acquired by 
individual radar stations with no interruption in tracking coverage as it passed through the 
range (Eckles 2013:155; White 1955). The Chain Radar system could also be used to direct 
optical instruments such as the Intercept Ground Optical Recorder (IGOR) tracking telescope 
and Askania cinetheodolites, which was a major advantage in the acquisition of fast-moving 
targets (White 1955). The chain could be directed by any single radar in the system, and the 
radar with the strongest signal was given “command” of the system. In the early version of the 
system, the radar with the strongest signal was determined by a human operator at C Station, 
but automated systems were soon developed to perform this function (White 1955). 

The initial version of system was in place by 1951 and included one radar at C Station and two 
at HAFB (Eidenbach 1996:42), and the system was quickly expanded through the 1950s and 
1960s. By the late 1950s, WSMR had substantially expanded the Chain Radar network (Figure 
6) which consisted of five radar complexes strategically situated along the 280-mile periphery 
of the range (WSMR 1960:8). All of these radar facilities used SCR-584-derived AN/MSQ-1, 
AN/MPQ-12, and AN/MPQ-18 radar units, operating in the S or X bands (WSMR 1962a). 

Figure 6. A 1952 illustration of the Chain Radar network at WSMR (courtesy WSMR).
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The primary complex was located at C Station, which housed seven radar units (Figure 6). The 
King I station was located at the Air Force Missile Development Center (AFMDC) at HAFB 
and included five radars. 

Three other Chain Radar facilities were located strategically around the range. The Oscura 
Range Camp was located about 50 miles north of the AFMDC and included three radars. 
The North Oscura Peak (NOP) station was located directly north of C Station in the northern 
portion of the range, and consisted of three radars. The Stallion complex was located in the 
northwestern portion of the range and also consisted of three radars. In addition to the five 
Chain Radar stations, a surveillance radar station was located on Elephant Mountain about 20 
miles east of the AFMDC, and another surveillance radar was located at the Stallion complex 
(WSMR 1960:8). As direct radio transmission from the distant radar stations to C Station was 
not possible, the stations were connected via microwave radio with a receiver and transmitter 
station located atop Alamo Lookout in the Sacramento Mountains (Eidenbach et al. 1996:46). 
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5. AN/FPS-16 Instrumentation Radar
The use of a monopulse radar guidance system in 
the Nike-Ajax missile program demonstrated that 
it was capable of superior accuracy compared to 
the existing SCR-584 and derivative systems. In 
1953 Ozro Covington, the senior civilian at the 
WSPG detachment of the SCEL, sought to develop 
a new monopulse tracking radar at WSPG, but was 
not able to generate support for the project among 
the Army Ordnance Corps. However, in 1953 he 
conveyed the concept for the radar to the main 
SCEL division at Fort Monmouth, New Jersey, 
which undertook a year-long study to define the 
technical capabilities and required specifications 
for such a system (Barton 2011).  Construction 
of the radar was opened to a competitive bidding 
process, which was won by Radio Corporation of 
America (RCA) in 1954. This radar system would 
be unique in that it was the first designed specifi-
cally for use as instrumentation radar for missile 
tracking (Aerospace Corporation 1963:4-6). 

The accuracy requirement called for in the RCA 
contract was a higher standard than that of any oth-
er proposed radar at the time, and the Department 
of Defense (DOD) organized a feasibility study to 
determine if such a system could actually be built. 
A Technical Advisory Panel on Electronics (TAPE) 
was formed to review the RCA project. Although 
the TAPE initially ruled that the proposed accura-
cy specification was not achievable and the project 
was therefore not practical, the Navy Bureau of 
Aeronautics (BuAer) saw merit in the project. The 
BuAer took over responsibility for the AN/FPS-16 
components, and issued a new contract with RCA 
for the completion of two C-band instrumentation 
radars. The BuAer contract incorporated most of 
the specifications of the original SCEL contract 
with some minor technical changes, and effectively 
carried out the program originated by the SCEL.  
Testing of the AN/FPS-16 radar conclusively 
demonstrated that it was capable of the accuracy 
identified in the original contract. The AN/FPS-16 
and its derivatives became recognized as the most accurate tracking radar systems in the world 
and were used for decades thereafter (Barton 2011; 2014).

Joint Electronics Type 
Designation System (JETDS)

The JETDS originated as the Joint 
Army-Navy (AN) Nomenclature 
System, which was adopted in 1943 
as a standardized nomenclature 
for all Army and Navy airborne, 
radio, and radar equipment. The 
AN prefix has been retained, but 
the current JETDS nomenclature 
has been widely adopted across the 
Department of Defense (DOD)  and 
by New Zealand, Australia, and 
Great Britain (DOD 1998). 

The JETDS is a three-part letter 
designation with the letters 
identifying the environment, 
equipment type, and function of a 
given piece of equipment (Bagad 
2008). The AN prefix indicates the 
use of the system. The complete 
designation system is too lengthy 
to cover in its entirety here, but 
some common examples in radar 
applications include: 

FPS- Fixed, ground; Radar; Search 
and/or detection

MPS- Ground, mobile; Radar; Search 
and/or detection

FPQ- Fixed, ground; Radar; Special, 
or combination of purposes 

TPQ- Ground, transportable; Radar; 
Special, or combination of purposes 
(Bagad 2008; Schmid 1967:2) 
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The AN/FPS-16 radar incorporates a 12-foot diameter antenna mounted on an 8-foot diameter 
pedestal weighing 8,000 pounds, all of which are exposed to the elements. Despite its bulk and 
exposure to environmental factors, the system is capable of “angle accuracy comparable to that 
of precision optical instruments” because of the mechanical design of its pedestal, which Bar-
ton (2011:6) describes as “…truly revolutionary” (Figure 7). At the time of its introduction it 
also had the benefit of recording position data onto magnetic tape that was directly compatible 
with Univac 1103-A computers with no intermediate data conversion or processing required 
(WSMR 1960:20). 

A contract for the delivery of 22 AN/FPS-16 radars by late 1957 was awarded in 1956. This 
number was increased to 25, 34, and finally 36 (Barton 2011; Morton 1989:294-295). The 
AN/FPS-16 radars at WSPG were among those first delivered in 1957, and the R112 station 
has a unit with the serial number 01 (Figures 7, 9, and 10). This unit is likely the first of the 
production AN/FPS-16 radar manufactured after the completion of the BuAer contract proto-
types (Barton personal communication 2014). Two units were also installed at the Malone Site 
within the boundary of HAFB. AN/FPS-16 radars were also installed at the Navy Point Mugu 
and San Nicolas Island facilities by 1958, with four units built at San Nicolas Island in what 
would become known as “Radar Row” (Bischoff and Thompson 2005). The Navy constructed 
two more at Tranquillion Peak Naval Missile Facility at Point Arguello (now part of Vanden-

Figure 7. AN/FPS-16 pedestal and base installed on R112 radar building at WSMR (photo courtesy 
William Godby, WSMR).
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berg Air Force Base [VAFB]); another was installed in Northern California at Pillar Point 
Air Station in the early 1960s. Other AN/FPS-16 installations were located at Cape Kennedy 
(Florida), Wallops Island (Virginia), Point Arguello (California), Eglin AFB, Grand Bahama 
Island, Bermuda, and Kauai (Hawaii).

AN/FPS-16 Support Buildings

In addition to the system itself, RCA also developed a building type to house AN/FPS-16 ra-
dars (Figures 8-10). These two-story, concrete post and beam buildings with concrete masonry 
unit (CMU) infill remain standing today at the ranges of WSMR, HAFB, Point Mugu and 
San Nicolas Island, Vandenberg AFB, and other US test ranges. The buildings are of uniform 
design and construction and were built according to standardized specifications. The rooftop 
radar units were placed on a pedestal mounted on a square, reinforced concrete core built into 
the superstructure and structurally isolated from the rest of the building. This was required 
due to the extremely heavy drive unit for the radar dish; its surprisingly fast rotation had the 
potential to cause “torquing,” a turning or twisting force that could interfere with tracking and 
accurate readings. Isolated from the rest of the building, the radar pedestal was also free from 
any movement caused by the shifting of the building (Bureau of Naval Weapons 1961). 

While a great deal of emphasis is placed on the technical achievements of the AN/FPS-16, 
the technical qualities of the associated structures are also significant. In all of the AN/FPS-16 
literature, the building is discussed in general terms and operating manuals contain detailed 
architectural drawings, but neither identifies an architect or architect and engineering (A&E) 
firm. According to David K. Barton, one of the primary developers of the AN/FPS-16, RCA 
did not have any staff architects and work of this type was farmed out. A review of the internal 
records at WSMR reveals an A&E firm listed on the design/build drawings – Edwards and 

Figure 8. Cutaway view of AN/FPS-16 radar building (adapted from undated RCA manual).
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Green of Camden, New Jersey. At first glance, it might seem odd that a firm best known for 
high-style buildings such as the Art Deco-inspired Camden City Hall (1929-1931) would be 
retained for such a specialized building. Further, the firm is known to have closed their doors 
about 1958, shortly after the AN/FPS-16 drawings for WSMR were completed. Nevertheless, 
the signatures of both Byron H. Edwards and Alfred Green appear on the drawings. The firm 
was created in 1923 in Philadelphia but moved to Camden, New Jersey in 1928. Practicing 
in the eclectic mode, the firm did numerous civic and commercial buildings in the historical 
revival and Art Deco modes. It is not surprising that the local firm would be chosen by the 
Camden-based RCA.      

The standard AN/FPS-16 building measures roughly 66 feet wide by 28 feet deep. The long 
(side) elevations consist of six bays, while the front and rear elevations are two bays deep. The 
floors are separated by a reinforced concrete slab supported solely by the load-bearing piers; 
there are no internal support columns. One of the shorter elevations serves as the primary ac-
cess point for the buildings (Figure 9 and 10).

The left bays have two, stacked vertical vent openings placed at the corner of the buildings. 
The right bay features a flush, paired steel-slab personnel entry at the ground floor while the 
second level is recessed to accommodate a platform that accesses an external staircase leading 
to the roof on one of the long elevations. The platform features a second paired steel-slab 
personnel entry. Supported on the long elevation by a cantilevered projection integrated into 
the superstructure, the platform leads to a reinforced concrete staircase mounted between two 

Figure 9. Profile view of AN/FPS-16 radar building (adapted from undated RCA manual). 
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Figure 10. View of R112, R113, and R114 AN/FPS-16 radar buildings at WSMR circa 1962 (photo by 
Frank Ontiveros, courtesy WSMR Museum Archives).

Figure 11. The R112 AN/FPS-16 (WSMR Property 29150) building today (photo courtesy of William 
Godby, WSMR).
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support piers. The flat-roofed buildings have cantilevered overhangs interrupted only by a gap 
for the external staircase. The entire roof perimeter is fitted with rectilinear, perimeter safety 
railings. The remainder of exterior features is limited to vent openings for heating, ventilation 
and air conditioning (HVAC) systems; a narrow CMU chimney stack for the oil-fired furnace 
flanks a support member on the south side of the southwest elevation. 

As a standardized, purpose-built structure, the interiors of the buildings are fairly straightfor-
ward and uniform. An internal, reinforced concrete staircase is built into the entry elevation 
as part of the superstructure, with a small restroom at the first floor and a small closet above 
(both with reinforced concrete walls). The first floor is designed to house HVAC for personnel 
and equipment and is divided into service rooms by simple, wood-frame partition walls, while 
the second floor serves as the control room and houses electronic equipment for operating the 
radar units. The configuration of the control rooms vary by building, most containing a variety 
of electronic “cabinets” as well as a control panel for the radar operator (Figures 11-13).  

Commonly associated with the AN/FPS-16 radar building is a Navy Mark 51 Gun Director, a 
WWII shipboard anti-aircraft gun director manufactured by Sperry Gyroscope; at WSMR the 
directors are mounted on a concrete and steel pedestal outside the buildings (Figure 14). The 

Figure 12. Photo of AN/FPS-16 console from 1960s operator’s manual (adapted from Handbook for 
radar Set AN/FPS-16 Volume 1).
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Gun Director is a one-man operated mount for the Mark 14 Gun Sight, an optical sight with 
a built-in automatic lead calculator (HyperWar Foundation 2014). An excerpt from the Navy 
Department Library archives describes the development of the units: 

Closely related to the Mark 14 gun sight was the development of gun director 
Mark 51 for the control of 171 and 40-mm guns. It long had been apparent 
that improved control would result if sights were removed from the gun mount 
to a point relatively free from blast, smoke, and vibration. Shortly after the 
introduction of the Mark 14 sight, this one-man, hand-operated director was 
made available to the service. More than 13,000 of these directors have been 
produced, and statistics indicate that guns controlled by this director shot down 
more aircraft than any other AA [anti-aircraft] fire control combination in the 
fleet (Naval History and Heritage Command 2015:12)

The narrow beam of the AN/FPS-16 was not well suited for acquiring targets, so the Mark 51 
Gun Director was used to manually guide the radar onto the target. The Sperry Gun Director 
with the Mark 14 Gun Sight acted in place of an acquisition radar by using a simple but effective 
WWII technology that required an operator to visually locate an item in space; this information 
was then conveyed to the narrow-beamwidth tracking radar (the manual location of targets 

Figure 13. AN/FPS-16 operator console (photo courtesy of William Godby, WSMR).
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was not required when the radar acquired 
the target via the Chain Radar network or 
Acquisition Aid radar system).  The Mark 
14 Gun Sights were valuable precision 
optical devices, and were removed from 
the Mark 51 Gun Director at most AN/
FPS-16 installations when they fell out of 
use (Alton 2013; Dean Medlock personal 
communication 2014).  

An additional component of the AN/
FPS-16 installations that were integral to 
the proper functioning of the radars was 
the boresight tower (visible in Figure 8). 
These structures, fitted with transmitting 
and receiving equipment were designed 
to calibrate the highly accurate radar units 
before use. According to radar operators, 
calibration must be performed before 
each use and usually begins hours before 
any tracking activities. According to the 
Branch Head for instrumentation at San 
Nicolas Island, a variety of factors, par-
ticularly climactic, can affect the perfor-
mance of the units, so “warming up” the 
systems through the calibration process 
results in better overall accuracy (Dean 
Medlock personal communication 2014). 
Calibration tolerances were so sensitive 
that operators in Australia recalled that 
leveling the radar pedestals was done at 
night when the pedestals cooled to ambi-
ent temperatures.

The AN/FPS-16 Radar at WSMR

By 1960 eight AN/FPS-16 radars were 
present at WSMR; three at C Station, two 
at the King I site, one at the Phillips Hill 
site, and two at the Stallion site (WSMR 
1960:20).These radars were soon incor-
porated into the Chain Radar network in 
place of some of the AN/MPQ-12 and 
AN/MPQ-18 radar units. A 1962 WSMR 
instrumentation summary lists a total 
of nine AN/FPS-16 radars at the range. 
These nine units were still in active use in the early 1970s, along with two additional units at 

Figure 14. Electronic equipment and wiring cabinets 
in AN/FPS-16 building (photo courtesy of William 

Godby, WSMR).

Figure 15. AN/FPS-16 radar facility with associated 
Mark 51 Gun Director at WSMR, circa early 1960s 
(photo from Aerospace Corporation 1963 report).
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the Utah GRTS, and two mobile AN/MPS-25 units at Blanding, Utah. The same document also 
lists a unit located at Nike Avenue at WSMR, which was one of the two AN/FPS-16 radars 
installed at the Talos Defense Unit (TDU) (National Range Operations 1971). The TDU AN/
FPS-16 variants were designated as the AN/FPQ-4 radar; these units were removed following 
the end of the TDU testing in the late-1950s (Mills 1959:2-5).  

The AN/FPS-16 radars located in Utah were part of the WSMR GRTS, which WSMR devel-
oped in 1962 in order to provide a long-distance test range for the Air Force Anti-Ballistic 
Re-Entry System (ABRES) program. The ABRES program was an effort to develop ICBM 
missiles while simultaneously studying their reentry phenomena in order to improve long 
range detection. In order to do so, the Air Force designed and launched a scaled down ICBM, 
the Athena missile, from Green River to impact sites in WSMR. Two AN/FPS-16 radars at 
ROD Hill at the GRTS tracked the missile trajectories following the launch, and WSMR used 
AN/FPS-16 radars, in concert with the sophisticated RAM and RAMPART radars, to track 
the incoming missiles (Feit et al. 2014; WSMR 1968). The AN/FPS-16 radars were mainly 
used for impact prediction data, while the specialized RAM and RAMPART radars were the 
primary data collectors in the study of the ICBM reentry phenomena. However, the AN/FPS-
16 radars provided supporting data for use in the ABRES program (WSMR 1968:8), and also 
provided targeting direction to the Stallion Site L/UHF radar, which lacked internal targeting 
capabilities (WSMR 1968:34).  Therefore, while the AN/FPS-16 was not designed specifically 
for ICBM development, it did play a role in the development of these systems (Figure 15). 

By 1963 the WSMR Chain Radar network had been modified to include nine AN/FPS-16 
radar units, two MSQ-1 radars, two MSQ-1A radars, six MPQ-12 radar units, and five MPQ-
18 radars (Aerospace Corporation 1963:4-6). Based on this documentation, it is apparent that 

Figure 16. Map of the ABRES radars showing the locations of the AN/FPS-16 radars used in the 
program (image adapted from 1968 Athena brochure).
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the AN/FPS-16 radars were steadily replacing the older SCR-584-based radars at the range 
through the 1960s, although the older SCR-584 based systems were still in use for range safe-
ty purposes due to their wide availability and lower cost (National Range Operations 1971; 
Scavullo and Paul 1965). Permanent installations of these older radar systems were phased 
out around 1971, although the mobile versions remained in use past this time (National Range 
Operations 1971). The AN/FPS-16 radars would remain critical components of WSMR range 
instrumentation well into the 1990s. 
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6. “A Wellspring of Technology”: WSMR and the 
Space Program

The idea behind the AN/FPS-16 radar originated with Ozro Covington at WSPG, and within a 
few years it proved to be a valuable asset to the American Space Program. This is a good ex-
ample of the technological ties between WSMR and the Space Program. Not only was WSMR 
vital in developing the vehicles that would eventually be used to launch men and machines 
into orbit and beyond, it served as an incubator for technologies, concepts, and personnel that 
would be key in the Space Program. The role of Ozro Covington and his staff in the develop-
ment of the NASA Manned Space Flight Network (MSFN) are an excellent example:

In May 1946, the Army Signal Corps sent a group of 13 people to White 
Sands in response to a request from the Ordnance Corps to help instrument the 
embryonic range. Heading this group was Ozro M. Covington, who - 14 years 
later -would join NASA and become instrumental in deploying the MSFN for the 
Gemini and Apollo flights. Thus, White Sands began its role as a wellspring of 
technology and personnel so vital in later years to the MSFN (Corliss 1974:73).

In relation to the MSFN and Space Program, Corliss states that the two most important tech-
nological contributions from WSMR were the impetus of the AN/FPS-16 radar and the MIN-
STREL concept of a centralized, real-time, digital data processing center, both of which came 
to be through the efforts of Ozro Covington. Thus, not only is the AN/FPS-16 radar historically 
significant as a technological breakthrough in precision tracking radar, but the system also 
achieved a wider significance in American history through the role it played in the MSFN 
during the Mercury, Gemini, and Apollo Missions. 

Development of the NASA Manned Space Flight Network and the AN/
FPS-16 Radar 

The technological race between the West and the Soviet Union accelerated during the late 
1950s as US intelligence suggested that the Soviets had gained a strategic advantage in the de-
velopment of nuclear capable ICBMs. This concern was compounded by the launch of Sputnik 
in 1957, which initiated the space race between the US and the Soviets. In order to demonstrate 
superiority over the Russian space program, the US scrambled to launch a manned spaceflight, 
which would become Project Mercury. To accomplish this feat, the newly established NASA 
needed a global communications and tracking network with a centralized control center. 

The tracking of orbital objects was a relatively new concept despite the fact that the insertion 
of satellites into Earth orbit was a consideration very early in the American missile program 
(Corliss 1974:8-9).  An early version of a global tracking network was the Minitrack network 
designed for tracking the first US satellite. However, a much more sophisticated version of this 
network was needed to provide tracking and communications support of the manned missions 
that were being developed during the early 1960s. NASA developed several global networks 
in support of the space program, but the most important for the manned spaceflights was the 
MSFN.

When Ozro Covington left WSMR for NASA in 1961, he took with him the concept of an inte-
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grated, real-time mission control center he had implemented at WSMR (Corliss 1974:74; Tsiao 
2008:8; US Army 1961:5). Covington’s experience with developing integrated communica-
tions and instrumentation networks was the primary reason he was selected to head the MSFN 
effort at Goddard Space Flight Center (Easter 2000; Tsiao 2008). The directive to complete the 
MSFN had been assigned to the Goddard Space Flight Center in 1961, and Covington’s experi-
ence was an invaluable asset in completing the project, which was operational by July of 1961. 
One of the issues faced by Covington and his staff was providing the MSFN with a tracking 
system capable of providing real-time position data vital to informing “go/no-go” command 
decisions and maintain mission safety (Corliss 1974:78). The newly developed AN/FPS-16 
radar met these needs, and NASA planners incorporated it into the MSFN tracking network.

At the time, the AN/FPS-16 was the most advanced tracking radar available and already in use 
at most of the spaceflight network locations, such as at WSMR. Although the range of the orig-
inal AN/FPS-16 was around 250 nautical miles, many in the system had already been modified 
to extend that range to 500 nautical miles, and modification kits were provided to update the re-
maining systems for use in the MSFN (NASA 1963). The existing AN/FPS-16 systems did not 
possess adequate displays and controls for acquiring the Mercury spacecraft at such long rang-

Figure 17. Ozro “Ozzie” Covington speaking with Neil Armstrong at Goddard Space Flight Center in 
1969 (photo courtesy Colin Mackellar). 
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es in the short time window that the orbit 
presented, so an Instrumentation Radar 
Acquisition (IRACQ) modification and 
the Active Acquisition Aid system were 
developed by RCA to enhance the acqui-
sition abilities of the AN/FPS-16 radars 
used in the MSFN (Corliss 1974:118; 
Tsiao 2008:75) 

The MSFN locations for Project Mercury 
during the first US manned orbital flight 
on February 20, 1962 were the Atlantic 
Missile Range, Bermuda, the Canary Is-
lands, Kano (Nigeria), Zanzibar, Muchea 
(Australia), Woomera (Australia), Can-
ton Island, Hawaii, Southern California, 
Guaymas (Mexico), WSMR, Corpus 
Christi, Eglin AFB, and ship-borne lo-
cations in the Mid-Atlantic and Indian 
Ocean. The WSMR location supported 
the MSFN with AN/FPS-16 tracking ra-
dar; however, WSMR was not involved 
in voice and telemetry communications 
or part of the command network during 
the Mercury flights (NASA 1962:1). 

Of the nine AN/FPS-16 units installed 
at WSMR by the mid-1960s, four were 
standard units (R-112, R-122, R-124, 
and R-128) and five had been modified 
(Aerospace Corporation 1963; WSMR 
1962b). The modified AN/FPS-16 units consisted of:

R-113 — Modifications include three megawatt power, Instrumentation Radar 
Acquisition (IRACQ), extended 500 mile range, data corrector, closed circuit 
TV, circular polarizer, and parametric amplifiers. 

R-114 — Modifications include parametric amplifiers, output to Kineplex 
transmitter for transmission to digital computer, and infrared tracking. 

R-123 — Modifications include three megawatt power, data corrector, closed 
circuit TV, parametric amplifiers, and circular polarizer. 

R-125 — Modified to include range extended 500 mile range. 

R-127 — Modifications include three megawatt power, data corrector, closed 
circuit TV, circular polarizer, and parametric amplifiers (Aerospace Corporation 

Figure 18. Technician working at C Station console 
in 1962 during Project Mercury (photo by Frank 
Ontiveros, courtesy WSMR Museum Archives). 



 A Historic Context for the White Sands Missile Range AN/FPS-16 Radar Facilities, Doña Ana 
County, New Mexico

              27

1963).

The 500 mile (1,000,000 yard) modification described in the 1963 instrumentation summary 
prepared by the Aerospace Corporation is likely the same as the 500 nautical mile range ex-
tension kit described in NASA documentation for the MSFN. The difference is likely simply a 
difference in nomenclature between two different government agencies. Similarly, the IRACQ 
acquisition aid added to the R-113 radar is likely the Active Acquisition Aid that was devel-
oped for the Mercury tracking effort (Aerospace Corporation 1963; Corliss 1974:96; NASA 
1963:131; Tsiao 2008). The three megawatt power modification is part of the “AX” modifica-
tion kit issued in 1958, which was requested by Ozro Covington (Barton 2011). Due to their 
extended range, the 500-mile, three megawatt modified AN/FPS-16 units were involved in the 
MSFN network (Aerospace Corporation 1963).

Clipper Carpenter, the radar department manager with contractor Trax International, states that 
the R-113, R-123, and R-127 units were used in the Mercury space capsule tracking, which 
is consistent with modifications performed on these radars as documented in period publica-
tions (Aerospace Corporation 1963; Clipper Carpenter, personal communication 2016). These 
modifications enhanced the tracking power and range of these radars, making them the most 
suitable of the ten AN/FPS-16 units at WSMR for participation in the MSFN tracking network. 

The AN/FPS-16 radar continued to be used for tracking during Project Gemini, a series of 
manned space flights from 1965 to 1966 that preceded the more extensive Apollo Program. A 
1966 Wind and Sand article notes that the WSMR tracking data provided by the R-113 radar 
was of particular significance to the Gemini 9 flight as it provided the last location data to 
mission control before the capsule entered communications blackout during reentry (Wind and 
Sands, 10 June 1966). A 1968 Missile Ranger article discussed the same phenomena occurring 
during the Apollo 7 reentry flight (Lovelady 1968). This suggests that the geographic position 
of WSMR within the MSFN was of particular importance in relaying final tracking data to 
NASA mission control prior to the communications blackout for orbital flights heading for 
splashdown in the Atlantic. Most of the Mercury and Gemini missions splashed down in the 
Atlantic, while most of the post-Apollo 9 flights landed in the Pacific.

During the Gemini Program, NASA modified the MSFN to meet the complex logistical re-
quirements of the upcoming Apollo Program. The complexity of the Apollo Program was 
much greater overall due to the lunar orbit and landing portion of the project. Communications 
volume would accordingly be higher, and systems needed to cover a greater distance. NASA 
planners developed the Unified S Band (USB) system for the Apollo Program to handle the 
additional data traffic, which combined voice, telemetry, television, ranging signals, biomedi-
cal, and emergency data onto a single combined data link (Peltzer 1966). NASA also began to 
distinguish between major stations that were primary NASA-owned facilities with enhanced 
instrumentation and secondary stations that provided tracking and communications support. 
The Apollo MSFN stations are summarized in Table 1.  

Despite changes to the MSFN during the Apollo era, the AN/FPS-16 family of radar remained 
an important part of the network. Almost all the C-band radars used in the MSFN during the 
Apollo missions were direct derivatives of the original AN/FPS-16 radar (Schmid 1967:1). The 
AN/FPS-16 at WSMR also remained part of the MSFN network during the Apollo missions, 
and WSMR provided voice and telemetry communications support during the missions (Von-
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Station Location Voice and 
Telemetry

Tracking Radar* USB Transmission Primary Station

North America
Cape Kennedy (Merritt Is-
land), Florida Yes AN/FPQ-6/AN/FPS-16 Yes Yes

Patrick AFB, Florida No AN/FPQ-6 No No
Wallops Island, Virginia Yes AN/FPS-16 No No
Cherry Point, North Caro-
lina No None No No

Goldstone, California Yes AN/TPQ-18 No No
Point Arguello, California Yes AN/FPS-16 No No
Guaymas, Mexico Yes None Yes Yes
White Sands Missile Range, 
New Mexico Yes AN/FPS-16 No No

Corpus Christi, Texas Yes None Yes Yes
Eglin AFB, Florida Yes AN/FPS-16 Yes No
Atlantic
Grand Bahama Island Yes AN/FPS-16 No Yes
Grand Turk Island Yes AN/TPQ-18 No Yes
Bermuda Yes AN/FPS-16/AN/FPQ-6 Yes Yes
Antigua Yes AN/FPQ-6 No Yes
Grand Canary Island Yes AN/MPS-26 Yes Yes
Ascension Island Yes AN/MPS-26 Yes Yes
Madrid, Spain Yes None Yes Yes
Africa
Kano, Nigeria Yes None No No
Pretoria, South Africa No AN/MPS-26 No No
Tananarive, Madagascar Yes None No No
Australia
Carnarvon, Australia Yes AN/FPQ-6 Yes Yes
Canberra, Australia Yes AN/FPQ-6 Yes Yes
Woomera, Australia No AN/FPS-16 No No
Pacific

Kauai, Hawaii Yes AN/FPS-16 Yes Yes
Guam Yes None Yes Yes
Ships
Entry Ships Yes AN/FPS-16 Yes Yes
CSQ, RKV ships Yes None No No
Injection Aircraft Yes None Yes Yes
Indian Ocean Ship Yes AN/FPQ-6 Yes Yes
Atlantic Ship Yes AN/FPQ-6 Yes Yes
Pacific Ocean Ship Yes AN/FPQ-6 Yes Yes

*Some stations used radio interferometry-based tracking in lieu of tracking radar systems.

Table 1. Station locations in the MSFN during the Apollo Missions (Schmid 1967; Tsiao 2008; Vonbun 
1966).
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bun 1966:107. However, WSMR was not one of the “major” ground stations of the network 
and served in a support capacity during the Apollo Missions (Corliss 1974; Vonbun 1966). The 
WSMR station was also not equipped with the USB transmission equipment that carried most 
of the Apollo flight communications, telemetry, and support data (Peltzer 1966).

The Apollo program was the apogee of the US manned space program for the following de-
cade. After the completion of the program, funding declined and NASA began to cut back 
on many of the support facilities established during the Apollo years. By the early 1970s, it 
became obvious to NASA planners that the MSFN stations could be consolidated into other 
networks and their functions combined. The need for an independent MSFN network was also 
of less importance given the reduction of manned spaceflight activities planned for the coming 
decade (Tsiao 2008:201). 

Therefore, during the early 1970s NASA combined the MSFN into the Spaceflight Tracking 
and Data Network (STDN) which was completed by 1975. Concurrent with this restructuring, 
NASA began to establish a satellite network for tracking of spacecraft and launches. A sat-
ellite-based tracking network provided much wider coverage than ground stations and could 
maintain almost seamless tracking and communications coverage with as few as two satellites. 
This meant a substantial cost savings over maintaining a network of ground stations. NASA 
gradually completed this network, the Tracking and Data Relay Satellite System (TDRSS), 
through the 1980s in support of the Space Shuttle Program (Tsiao 2008:250). The completed 
system relies on a central ground terminal at the NASA WSTF, continuing the long association 
of the area with the American space program (Tsiao 2008:252).

The phasing out of the MSFN network and the development of the TDRSS through the 1970s 
gradually moved the AN/FPS-16 radar out of its central role in global spaceflight tracking. 
NASA closed down or consolidated many of the global tracking stations in the MSFN that 
used the AN/FPS-16. The decrease in manned missions following the completion of the Apollo 
Program also meant a diminished need for the precision tracking data required to make go/no-
go decisions during critical insertion and reentry phases. By the time manned missions were 
again underway with the Space Shuttle Program in the 1980s, the TDRSS network had largely 
replaced ground-based radar tracking arrays.
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7. The AN/FPS-16 Radar Today
A federal inventory effort in 2002 identified 32 AN/FPS-16 radar units at US and United King-
dom ranges, most of which are located in the continental US (Table 2) with the highest concen-
tration at WSMR (US Army 2014). Of the ten AN/FPS-16 buildings that currently remain at 
WSMR (which includes two located on HAFB), three still have intact radar units that remain 
operational (R-123, R-124, and R-127). The first AN/FPS-16 installation at WSMR, R-112, 
remained operational into the 1990s. The R-127 AN/FPS-16 radar is “still a key element in 
supporting WSMR” today (Clipper Carpenter, personal communication 2016). 

Other locations with a significant number of AN/FPS-16 radars were the Naval Air Warfare 
Center facilities at Point Mugu and San Nicolas Island, and various locations under the former 
Alaskan Air Command. Three of the radars were documented at the US Army Electronic Prov-
ing Ground at Fort Huachuca Arizona, with other installations consisting of single radar units. 
It is likely that some of the radars have been decommissioned in the last decade, but the 2002 
inventory is the most recent DOD-wide inventory available.  

Although the AN/FPS-16 might have achieved its greatest glory as part of the MSFN during 
the 1960s, it still remained a crucial part of range instrumentation for years afterwards. Despite 
being more than 50 years old, the system is still being used at some national ranges. One unit 
was being used at Vandenburg AFB as of 2009 (Bauer 2009), and a few of the radars are also 
still in use at Point Mugu and on San Nicolas Island by the Navy. For the most part, satel-
lite based Global Positioning Systems (GPS) have largely phased out instrumentation radars 
such as the AN/FPS-16, but some are still in use for tracking very-small objects that are not 
equipped with GPS or for general range-safety usage (Alton 2013).  

Facility / Organization Location Units
White Sands Missile Range White Sands, New Mexico 10
Patrick Air Force Base Brevard County, Florida 1
Vandenberg Air Force Base Lompoc, California 1
Alaskan Air Command Elmendorf Air Force Base, Alaska* 6
US Army Electronic Proving Ground Fort Huachuca, Arizona 3
Eglin Air Force Base Valparaiso, Florida 1
NASA Dryden Flight Research Center Edwards Air Force Base, California 1
United Kingdom Various locations 2
Naval Air Warfare Center, Weapons Divi-
sion

China Lake and Point Mugu, California 6

Pacific Missile Range Facility Barking Sands, Kauai, Hawaii 1
*Exact locations not discussed in source material

Table 2. A Summary of a 2002 Inventory of DOD Radars that Listed the Ownership and Locations of 
Existing AN/FPS-16 Radar Installations (US Army 2014).
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