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A National Register Inventory and Evaluation of the Nike Joining Area at White Sands Missile
Range, Doña Ana County, New Mexico

1. Management Summary
In March 2020, Epsilon Systems Solutions, Inc. (Epsilon Systems) was contracted by the
WSMR Environmental Division, Conservation Branch, Cultural Resources Program to conduct an inventory and evaluation of the former Nike Joining Area site and facilities and evaluate them for their National Register of Historic Places (NRHP) eligibility. The site encompasses three primary buildings and a handful of support facilities, all located on the southeast
corner of the intersection of Nike Avenue and Range Road 19, approximately three miles from
the cantonment. Two of the three properties, Properties 21779 and 21780, were constructed
in 1956 and 1953, respectively. The third building, Property 21785, was constructed in 1992.
The scope of the inventory area was determined in consultation with William Godby, WSMR
Archaeologist. In order to adequately meet the requirements set forth in Section 110 of the
National Historic Preservation Act (NHPA) and NRHP guidelines, the inventory was inclusive
of all Nike Joining Area properties rather than just those that are scheduled for future modification or removal.
In May of 2020, Epsilon Systems architectural historian Phillip Esser conducted an on-site
inventory and recorded buildings and structures at the Nike Joining Area site (Figure 1). The
two primary recorded resources, Properties 21779 and 21780, relate specifically to the Cold
War military-industrial historic themes of Materiel Development and Air Defense, Ballistic
Missile Defense, and Army Missiles (per Lavin 1998) that are significant to our national history. These two resources date to the Cold War era (1946 to 1989), but Property 21785, a vehicle
maintenance building, falls outside this time period; no prehistoric resources were recorded or
evaluated. The current inventory was logged as New Mexico Cultural Resources Information
System (NMCRIS) number 145881 with the Archaeological Records Management System
(ARMS).
Two of the recorded resources (Properties 21779 and 21780) are recommended for individual
eligibility under Criteria A due to their associations with the Nike missile program and Cold
War historic themes identified in DOD guidance (per Lavin 1998). However, due to the low
number of extant Cold War resources and general alterations to the site layout, the Nike Joining
Area was not recommended as a historic district.
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Figure 1. Map of the current inventory location within WSMR.
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2. Introduction and Project Background
Throughout much of the Cold War, WSMR hosted many aspects of the Nike anti-aircraft
and anti-ballistic missile development testing, from its prototype testing in 1946 to the lightning-fast Sprint system in the mid-1960s. Many of the WSMR launch complexes were once
home to Nike testing activities, and an array of support facilities were constructed through the
25 years of Nike development and testing. This includes administrative and contractor support
buildings, multiple assembly facilities, fueling areas, and launch sites – prototype launching
facilities and underground magazines were first experimented with at WSMR before being
placed around the nation and other parts of the world. The Nike program’s role in Cold War
defense strategies is unquestionably nationally significant.
In May 2020, Epsilon Systems was retained by the WSMR Cultural Resources Program to
conduct an inventory of the Nike Joining Area properties and evaluate them for their NRHP
eligibility. The inventory limits were determined in consultation with William Godby, WSMR
Archaeologist, as the fenced site containing buildings and structures. This fenceline determined the spatial limits of the built environment inventory (Figure 2).
Four properties were recorded at the Nike Joining Area as part of the current inventory. No
prehistoric archaeological resources were identified as part of the inventory. In addition to the
detailed recordation of the identified resources, each was evaluated for its eligibility to the
NRHP, and the inventoried resources were evaluated as possible contributing elements to a
larger military landscape or historic district.
The results of the inventory effort and NRHP evaluation are provided herein. Phillip Esser
and Nate Myers were the report co-authors. Essential reviews and commentary were provided
by Phillip Esser and Epsilon Systems Cultural Resources Program Manager Brad Beacham.
William Godby provided support and guidance throughout the process.
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Figure 2. The limits of the current inventory at the Nike Joining Area.
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3. Purpose of the Project
The purpose of the project was to inventory and evaluate the Nike Joining Area properties
for NRHP eligibility. The project ensured the US Army’s compliance with Section 110 of the
NHPA. The resources inventoried are located on the southeast corner of the intersection of
Nike Avenue and Range Road 19, approximately three miles from the cantonment.
Historic resource inventories and evaluations have been undertaken at military installations
since the passage of the NHPA in 1966 and issuance of Executive Order (EO) 11593 in 1971.
Section 106 of the NHPA requires federal agencies to “take into account” the impact of their
undertakings on historic properties, whereas Section 110 directs federal agencies to inventory
historic properties under their care and management, beyond considerations related to specific
projects. Historic properties are buildings, structures, sites, districts, and objects that meet the
criteria for listing in the NRHP (36 Code of Federal Regulations [CFR] 60). EO 11593 was
a major milestone for historic preservation efforts conducted on federally administered lands
for several reasons. EO 11593 established the requirement for federal agencies to locate, inventory, and nominate all eligible cultural resources to the National Register and to exercise
caution until these inventories and evaluations were completed to ensure that no eligible federally-owned property was transferred, sold, demolished, or substantially altered (NPS 2011).
EO 11593 outlined procedures for meeting the inventory requirements of the NHPA and the
National Environmental Policy Act (NEPA) and encouraged cooperation with state-level historic preservation agencies as part of the compliance process. Significantly, EO 11593 also
established the principle of “interim protection,” which means that until a resource has been
evaluated, it must be treated as if it were eligible for listing in the National Register. EO 11593
was codified as Section 110 of the NHPA in 1980, making it a permanent addition to the NHPA
compliance process (NPS 2011).
This report will assist WSMR in compliance with Section 110 of the NHPA. This document
serves as a comprehensive inventory and NRHP evaluation of the extant WSMR Nike Joining
Area resources.
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4. Research and Field Methodology
The Nike Joining Area was constructed in 1952 as a dedicated facility for the attachment of
Nike boosters, a critical part of the Nike missile assembly process as the missile was moved
to the launch complex. The intent behind the methodology outlined herein is to provide a
comprehensive treatment and evaluation of the built environment resources found at the Nike
Joining Area.
Traditionally, built environment is conceived of as the net result of human activity resulting in
the accumulation of physical modifications, materials, and facilities present within a defined
area of the natural environment. Buildings, structures, and objects serve as the most prominent
exemplars of the built environment and typically serve as the focal point of inventory efforts.
The methodology for recording Research, Development, Test, and Evaluation (RDT&E) facilities at WSMR was based on the four components of research and fieldwork: revisiting and
updating previous evaluations; on-site recordation; contextual historic research; and research
into the evolution of the construction and function of individual buildings, structures, and objects. Each of these components informs upon the other, and together can provide an in-depth
understanding of the history and activities carried out at a given facility or complex. Each of
these components is described in greater detail, beginning with the incorporation and enhancement of previous recording efforts.

4.1 Revisiting and Updating Previous Evaluations
Prior to the initiation of fieldwork, the listing of previous inventory and evaluation efforts
housed at the WSMR Environmental Division, Conservation Branch were consulted in order
to identify the previously documented properties located within a given project area. Additionally, Directorate of Public Works (DPW) Real Property files were consulted and scanned,
as needed, to facilitate future referral. These previous recordings were updated with current
photography and any observed changes in the property’s condition or physical characteristics
were also noted. In many cases, the previous recordings were completed on the now obsolete
New Mexico Historic Building Inventory Form (HBIF), and for these recordings a current WSMR-specific version of the New Mexico Historic Cultural Properties Inventory (HCPI) form
was prepared. The previous recording was referenced in the property’s descriptive narrative,
recommendations, and HCPI form, as applicable.

4.2 On-Site Recordation
In order to achieve a comprehensive inventory of the Nike Joining Area, on-site fieldwork focused on the primary area of its built environment and the immediate surrounding area. Unlike
some of the WSMR launch complexes, the Nike Joining Area is a limited, discrete location
with a relatively low number of buildings, structures, and objects. The inventory area was determined in consultation with Bill Godby of the WSMR Environmental Division, Conservation
Branch and was defined by the limits of the historic fenced enclosure that surrounds the Nike
Joining Area facilities. All the Nike Joining Area buildings, structures, and objects within this
area were recorded as part of this inventory.
The inventory referenced WSMR Geographic Information System (GIS) data and property
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records on file with the WSMR DPW to help identify properties and guide the on-site survey.
The primary resources that compose the built environment of the Nike Joining Area are buildings and structures. Accordingly, some additional discussion regarding the recordation of the
prominent components of the Nike Joining Area is required.

4.2.1 Building, Structure, and Object Recordation
The National Park Service (NPS) guidance for identifying NRHP-eligible properties recognizes buildings, structures, and objects, as well as two additional types of resources that may
include multiple resources; sites and districts. The NRHP is by necessity oriented towards
recognizing “physically concrete properties that are relatively fixed in location” (NPS 1995:4).
The selection of categories should be dictated by “common sense and reason” (NPS 1995:4)
and the National Register Bulletin 15 provides definitions for building, structure, and object
as follows:
A building, such as a house, barn, church, hotel, or similar construction, is created principally to shelter any form of human activity. “Building” may also
refer to a historically and functionally related unit, such as a courthouse and jail
or a house and barn [NPS 1995:4].
In the case of Nike Joining Area and many other WSMR facilities, buildings and structures are
often specialized and serve specific functions related to range support and RDT&E. Examples
of such buildings include blockhouses, launch pads, and assembly buildings.
The term “structure” is used to distinguish from buildings those functional constructions made usually for purposes other than creating human shelter [NPS
1995:4].
A variety of specialized structures can be found at WSMR. Typical examples include magazines and blast barricades, which per the definition cited above, do not shelter a specific human
activity, but serve some other purpose. For example, the Nike Joining Area included a small
magazine structure that housed explosive materials, but did not shelter human activity.
The term “object” is used to distinguish from buildings and structures those
constructions that are primarily artistic in nature or are relatively small in scale
and simply constructed. Although it may be, by nature or design, movable, an
object is associated with a specific setting or environment [NPS 1995:5].
Objects at WSMR are generally not artistic in nature, but can otherwise fit the definition by
being of a portable nature, small in scale, and simply constructed. WSMR examples can include modular storage units and some launcher rails, as well as the occasional commemorative
property.
Additionally, the NPS defines sites and districts as:
A site is the location of a significant event, a prehistoric or historic occupation
or activity, or a building or structure, whether standing, ruined, or vanished,
where the location itself possesses historic, cultural, or archaeological value
regardless of the value of any existing structure [NPS 1995:5].
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A district possesses a significant concentration, linkage, or continuity of sites,
buildings, structures, or objects united historically or aesthetically by plan or
physical development [NPS 1995:5].
The resources present at the Nike Joining Area consist of buildings, structures, and objects,
which were distinguished using the stated NPS definitions. The NPS guidance also states that
“properties with large acreage or a number of resources are usually considered districts” (NPS
1995:4). However, the recommendation of the Nike Joining Area as a district can only be made
after a comprehensive recordation of its associated properties, followed by a careful consideration of these properties and their relative integrity within the framework of an appropriate
historic context. The potential of the Nike Joining Area as a historic district is discussed in
detail in Chapter 8.
The purpose of the on-site inventory was to document the extant properties at the Nike Joining
Area complex in order to evaluate their NRHP eligibility. The recording process consisted of
collecting field notes and representative photographs of each property, as well as relevant spatial data. In addition to inclusion within the body of the inventory report, the in-field recording
data and information from archival research were incorporated into a WSMR-specific version
of the HCPI form. The WSMR-specific version of the HCPI form eliminates many fields of
the standard HCPI form that are not applicable to the properties encountered at the range, and
substitutes these with fields and descriptive options that are more useful for describing WSMR
properties. When accessible, building interiors were also photographed and alterations noted.
In these cases, the condition of the building interior was considered when assessing the overall
integrity of the property.

4.3 Contextual Historic Research
The purpose of a historic context is to allow the significance of a historic property to be judged
and explained within the larger patterns of history. National Register Bulletin 15 provides the
following definition:
Historic contexts are those patterns or trends in history by which a specific
occurrence, property, or site is understood and its meaning (and ultimately its
significance) within history or prehistory is made clear. Historians, architectural
historians, folklorists, archaeologists, and anthropologists use different words
to describe this phenomena such as trend, pattern, theme, or cultural affiliation,
but ultimately the concept is the same [NPS 1995:7].
Coincident with field recording of the relevant resources, a comprehensive historic context
for the Nike missile program at WSMR and the steps in its assembly process was prepared.
The historic context discusses the history of the Nike missile and the critical role that WSMR
played in the early developmental process for the missile, as well as the various facilities that
supported the assembly and pre-flight checkout process of the missile. Sources for this context
included WSMR DPW files, architectural drawings, period newspaper publications, Department of Defense (DOD) sponsored guidance and contextual documents, web resources, and
several historical overviews of the Nike missile program.
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Other relevant databases and depositories were also consulted during the preparation of the
historic context. The recent completion of a searchable electronic archive of the WSMR base
newspaper, Wind and Sands and later The Missile Ranger, is also a publicly available resource
for the local history of WSMR and its numerous Cold War programs and activities. Additionally, the WSMR Museum Archives contains a large number of historic photographs, documents,
and videos that offer invaluable information into WSMR’s history. WSMR inventories of real
properties were also consulted to determine property identification and construction dates.
These databases included historic WSMR property inventories and the current DPW Real
Property Inventory (RPI) which was provided electronically by the WSMR Environmental
Division, Conservation Branch.

4.4 Property Evolution and Function
Fieldwork was followed by research into the recorded buildings, structures, objects, and associated features. This research included review of original construction information and alterations, historic images, and a variety of other manuscript materials collected over the decades
by the WSMR DPW, WSMR Museum Archives, and the WSMR Environmental Division,
Conservation Branch.
Whenever possible, property evolution and function were established through individual property records including the disposition forms and real property forms available from the WSMR
DPW. When possible, the changes at the individual property level were tied back to the overall
historic context. Period photos and documentation are also often on file at the WSMR Museum
Archives, which can be very helpful in identifying property modifications. Original architectural drawings and plans are also critical resources for interpreting changes in property design
and use.
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5. Environmental Setting
WSMR lies within the Mexican Highland Section of New Mexico’s Basin and Range Province. This province is characterized by narrow mountain ranges that separate internally drained
structural basins and valleys of major drainages (Hawley 1986). The Nike Joining Area is
located in the southern portion of WSMR, in the southwest corner of the Tularosa Basin, which
is a graben basin bounded by the Organ, San Andres and Oscura Mountains to the west and
the Sacramento Mountains to the east. Topographically, the Nike Joining Area is located in
the basin floor in relatively flat terrain that is dotted with coppice dune formations. The site
occupies a low-lying area on the basin floor that averages approximately 3,955 feet above
mean sea level with the terrain gradually rising in elevation to the west. The terrain to the east
is marked by several shallow playa depressions and the site is located about a half mile north
of West Dry Lake Tank. The Organ and Jarilla Mountains provide a dramatic backdrop to the
west and east, respectively.
The Nike Joining Area is a discrete fenced compound encompassing 3.5 acres along the east
side of Range Road 19 just south of the intersection with Nike Avenue. The Nike Joining Area
was initially constructed in 1952, adding to the assembly and explosive safety facilities that
were first established in this portion of the range during the 1950s. Additional facilities were
added to the Nike Joining Area in 1955, and the site was re-used in support of other programs
after completion of Nike testing at WSMR.
The climate of the region is characterized as semiarid (Muldavin et al. 2000b). Climatic data
were collected at a weather station located at White Sands National Monument, New Mexico
from January 1, 1939 to June 7, 2016 (Western Regional Climate Center [WRCC] 2020).
During this period, mean annual precipitation was 22.89 centimeters (9.01 inches). Rainfall
was heaviest from July through September. Average minimum temperature was 5.2 degrees
Celsius (C) (41.4 degrees Fahrenheit [F]), while average maximum temperature was 25.6 degrees C (78.1 degrees F). Average annual snowfall totaled 6.35 centimeters (2.5 inches). Snowfall was heaviest from December through January (WRCC 2020).
Vegetation typical of the area is Plains Mesa Sand Scrub (Dick-Peddie 1993). Deep-sand areas,
such as coppice dunes, throughout New Mexico were historically dominated by grasslands
associated with the periphery of old floodplains and playas that have given way to successional communities of expanding Plains Mesa Sand Scrub (Dick-Peddie 1993:128). Plains
Mesa Scrub is typically dominated by deep-sand tolerant or deep-sand adapted species that
can manifest in various combinations of floral species. White Sands serves as an oft cited example of this successional ecotone (Dick-Peddie 1993:129). The flora in the area surrounding
the Nike Joining Area were observed to be variable, defined by co-dominance of four-wing
saltbush (Atriplex canescens) and honey mesquite (Prosopis glandulosa) with an understory
of forbes and grasses including broom snakeweed (Gutierrezia sarothrae), and bush muhly
(Muhlenbergia porteri). This phenomenon of variable scrubland/shrubland has been documented by comprehensive vegetation mapping at WSMR (Muldavin et al. 2000a; Muldavin et
al. 2000b). The floral community observed near the Nike Joining Area aligns with the Honey
Mesquite-Fourwing Saltbush or Mesa Dropseed Coppice Dune Shrublands Plant Associations
defined by Muldavin et al. (2000b) under the Mesquite Shrubland.
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6. Historic Context
A historic context is fundamental for understanding the significance of any given property, as
physical resources do not occur in historical vacuum but are rather by-products of larger trends
and patterns (National Park Service [NPS] 1995). These patterns occur at the local, regional,
and national levels, and even at the global scale. Often, these tiered patterns are intertwined,
and the significance permeates from the local level to the national and beyond.
The built environment of WSMR is largely an outgrowth of the Cold War that is generally
attributed to the period between 1946 and 1989. Most of the historic properties at the range
were constructed during this period, and were the result of the competitive arms race between
the US and the Soviet Union. However, many programs at WSMR that were initiated during
the Cold War only reached maturation in the years following the end of that era, so the historic
context is often required to reach into the post-1989 years to fully account for the operational
life and use of many resources.
Per NPS guidance, only resources that are 50 years of age or older are to be considered “historic” as a half-century is generally considered the minimum amount of time required to assess
whether events or trends are significant to the wider patterns of history. However, the NPS
guidance also allows for the inclusion of recent properties if they are of “exceptional importance.” As of this writing, properties that were constructed after 1970 would be considered for
eligibility to the NRHP only if they meet the standards of exceptional importance as outlined
in National Register Bulletin 22 (Sherfy and Luce 1998).
In order to provide a complete historical perspective for WSMR, a brief summary of the area
prior to the establishment of WSMR is presented. The following section provides an overview
of the establishment of WSMR after the end of WWII. The thematic focus then narrows to
the topic of the Nike missile system and its testing at WSMR, particularly the Nike assembly
process that included the Nike Joining Area.

6.1 The Tularosa Basin before WSMR
The US history of the Tularosa Basin begins with the incorporation of the region into the US
by the Treaty of Guadalupe Hidalgo in 1848. Although known by the Spanish and Mexican
colonial powers, the Tularosa Basin remained a remote and sparsely settled area that was considered largely uninhabitable due to the constant threat posed by the Apache. Fort Stanton was
established along the Rio Bonito in 1855 in order to provide settlers with protection against the
Mescalero Apache, but even so, settlement away from the fort in the Tularosa Basin remained a
risky affair and the population in southern New Mexico remained focused in the Mesilla Valley
of the Rio Grande.
By the 1860s however, several factors conspired to change the uninhabited nature of the Tularosa Basin. The onset of the Civil War made New Mexico a subject of military interest among
both the Union and Confederate armies, and several engagements were fought for control of
the Territory. These conflicts eventually saw the Union victorious, and the military presence
across the area continued following the end of the war. The establishment of a series of military
outposts across the region somewhat ameliorated the Apache threat, and the perceived security
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encouraged settlers to move into the
area between the Sacramento and
San Andres Mountains.
The earliest Territorial settlement in
the Basin began even before the end
of the Civil War. In the fall of 1862,
Hispanic settlers fled the destruction
wrought by the flooding of the Rio
Grande in the Mesilla Valley and established a community at the mouth
of Tularosa Creek at the western
base of the Sacramento Mountains.
Figure 3. Colonel Albert Fountain, who disappeared in
This community, known as Tularo1896 within what would later become WSMR (public
sa, was carefully cultivated by its
domain image).
settlers and became a permanent oasis of civilization in the basin. By the
early 1870s, the Apache were largely contained on reservations which mostly ended the threat
of further raids from that quarter (Sonnichsen 1960:15). By the early 1880s, Anglo ranchers,
mostly Texans, had discovered the Tularosa Basin, which at the time was especially verdant after several years of higher-than-average precipitation. The Texas cattle growers found in New
Mexico a continuation of the open range grazing that was under assault by waves of post-war
settlers and farmers in their native state, and these roving cattlemen rapidly established cattle
ranching as an industry in the Tularosa Basin (Sonnichsen 1960).
The rise of cattle ranching in the late 19th century eventually led to “range-war” type conflicts that were experienced in New Mexico
and elsewhere across the west. In the Tularosa
Basin, this saga culminated in the disappearance of Albert Fountain and his son Henry
on February 1, 1896. The site of the disappearance is located within WSMR, at a low
ridge known as Chalk Hill that Highway 70
now bisects near the Doña Ana/Otero County line (Eckles 2013:57). Although political
rival Albert Bacon Fall and his associates,
including prominent area rancher Oliver Lee,
were suspected in the case, no convincing evidence tying them to the crime was ever found
(Sonnichsen 1960). The Fountain case was a
polarizing incident that encapsulated much of
life in and around the Tularosa Basin at the
close of the 19th century, and endures as a
compelling mystery today.
The arrival of the railroad at the newly estab-

Figure 4. Albert Bacon Fall during his later
years as a New Mexico senator (public domain
image).
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lished railroad town of Alamogordo in 1898 brought the Tularosa Basin into wider contact
with the rest of the nation, but after the conclusion of the turbulent events of the 1890s, the
area remained little changed during the early years of the 20th century. The main economic
activity continued to be cattle ranching, with ranchers relying on a mixture of their own private
property and large grazing leases of federal lands in order to make a living in the sparsely
vegetated Chihuahuan Desert landscape. The carrying capacity for grazing was calculated at
only five or six cattle per 640 acres in some areas of the Tularosa Basin (Eckles 2013:67). With
the capacity for grazing so minimal, it took many thousands of acres to make cattle grazing a
feasible endeavor for ranching families in the area.
New Mexico became the 47th state of the US on January 6, 1912. Thomas Catron of Mesilla,
and Albert Fall, who resided in Las Cruces, were elected as the first US Senators of the state,
ensuring that southern New Mexico was well-represented. As a state, New Mexico began to
benefit from infrastructural improvements, and a state highway system was well underway by
the 1920s. The old trail between Alamogordo and Las Cruces through San Augustine Pass was
replaced with US Highway 70 during the 1930s (Wallace 2004:118). However, the lives of the
people in the Tularosa Basin area were not much affected. The area remained much the same
by the time 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 in December
1941. The training school was subsequently re-directed into the Alamogordo Army Air Field
and US bomber flight crews began training there in May 1942 (Kennedy 2009:19). The greatest conflict of the 20th century would bring many changes to the Tularosa Basin, and would
also re-define concepts of offensive and defensive weapons for the remainder of the century.

6.2 Establishment of WSMR
Two independent developmental rocket programs required the Army to establish a sizeable
overland test range in 1945. One program was domestic in origin and based in research conducted at the California Institute of Technology (Caltech). The other was captured technology
from the German rocket and missile program that made its way to the US at the end of WWII.
The Caltech rocket program started in 1936, when J. Frank Malina, a graduate student from the
Guggenheim Aeronautical Laboratory at California Institute of Technology (GALCIT), and a
group of students under the guidance of Dr. Theodore von Karmen initiated research into rocket propulsion. The GALCIT group made steady progress, and in 1939 the group began work
on Jet-Assisted Take-Off (JATO) units for aircraft. This early JATO work was first supported
by the National Academy of Sciences, but as the war in Europe began to loom larger the Army
Air Corps offered support for the JATO development (Carroll 1974:3). The emphasis on developing a workable JATO unit shifted the GALCIT group’s focus away from liquid-propellant
and towards long-burning solid propellant, whose simplicity and economy was required for the
expendable JATO unit.
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GALCIT successfully developed solid propellant JATOs for delivery to both the Navy and
Army Air Corps. The commercial production of JATO units was not practical under the auspices of GALCIT, so in 1942 GALCIT project personnel founded Aerojet Engineering Corporation. Meanwhile, the completion of the JATO solid propellant work left GALCIT available
for new projects, and news of the German missile program from Europe inspired Von Karmen to further the liquid propellant research. Von Karmen, J. Frank Malina, and Hsue-Shen
Tsien prepared a memorandum outlining the proposed liquid-propellant work in 1944 (Carroll
1974:7). This memorandum was the first GALCIT document to use the title of Jet Propulsion
Laboratory (JPL).
The JPL memo was a major turning point for US rocket and missile development. The German
use of missiles in Europe was the major focus of the Army Ordnance Department Guided Missile Program and the JPL memo received a very positive reception by Army Colonel Gervais W.
Trichel of the Rocket Development Branch of the Army Ordnance Department, who developed
a contract to expand the JPL liquid propellant research effort (Kennedy 2009:14; Miles 1961).
This contract was the Army Ordnance-California Institute of Technology (ORDCIT) contract
with Caltech, which was instrumental in the development of the liquid propellant Private test
vehicle series. The Private A launches were conducted at Leach Springs, a location within
Camp Irwin, California in early 1944. The next ORDCIT rocket, the Private F, was launched
at the Hueco Range at Fort Bliss, Texas.
The Corporal series was the next ORDCIT experimental prototype, which was a larger and
more powerful rocket that required a larger range in order to test it safely (Kennedy 2009:16;
Miles 1961). Early scale model tests of the rocket were conducted in California, but the projected range of the full-size rocket required a larger overland test range. Concurrently, intelligence gained through the course of WWII further emphasized the need for enhanced missile
testing facilities comparable to those used by Germany.
As hostilities drew to a close in Europe, the US was able to capture parts, equipment, and
research materials from the German V-2 rocket program at Mittelwerk prior to the Russian
advance into eastern Germany. Additionally, Werner von Braun, chief scientist of the German
missile program, and key members of his staff surrendered to Allied forces on May 2, 1945
and were brought to the US under a program later known as Operation Paperclip (Eidenbach
et al. 1996). With both the parts and the minds behind the V-2 program in hand, the US now
possessed the means to accelerate the rocket research the ORDCIT program had begun.
In anticipation of the captured German rocket and missile technology, the Army Ordnance
Department had issued a research and development contract to General Electric (GE) on November 20, 1944 (Bullard 1965:8). This contract, which became known as Project Hermes,
was aimed at developing a new generation of long-range missiles and required GE to develop
control, guidance, and ground equipment for new missile systems. The contract included three
phases: a literature search; study of the German guided missile program; and the design and
development of its own experimental systems (Bullard 1965:8). Project Hermes served as a
parallel contract to the existing ORDCIT. As the prime contractor, GE was responsible for the
processing of the V-2 materials that began to arrive in 1945. Both Project Hermes and ORDCIT
required a suitable testing and proving ground; the Army began to search for an appropriate
location for a new test range (Kennedy 2009).
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Figure 5. The flash and mushroom cloud of the world’s first atomic bomb at the Trinity Site.

The proposed proving ground required flat and open ground, a sparse population, and predominantly clear weather. Other preferred characteristics included surrounding hills or mountains
for observation sites and natural barriers, access to railroad lines and utilities, and proximity to
an established military post for support. The Tularosa Basin was identified as the best choice,
possessing nearly all of the desired characteristics. The location was selected in February 1945
and named WSPG after the adjacent National Monument. Some of the land in the proposed
proving ground was already under federal lease, and additional property was acquired from
private landowners in the area via annual lease payments. The lease payments for the use of
the ranchers’ properties were used in lieu of outright purchase of their lands, as the range was
conceived as being a temporary extension of the existing bombing ranges, and it was believed
that the new missile mission would eventually be completed (Eckles 2013:87). This, of course,
was not the case and the formation of the new proving ground effectively ended the ranching
lifestyle in the Tularosa Basin which dated back to the 1870s.
WSPG was formally established on July 9, 1945. The following week, on July 16, 1945, the
top secret Manhattan Project detonated the world’s first atomic bomb at the Trinity Site in the
northern portion of the new range. The atomic explosion was the result of four years of focused
development, and J. Robert Oppenheimer named the test site “Trinity” as an homage to a favored poem by John Donne.2 The flash and rumble of the Trinity explosion was reported as far
away as Silver City, New Mexico and El Paso, Texas (Sonnichsen 1960).
1
John Donne was a 16th century poet and sermon-writer, and Oppenheimer based the Trinity name on
Donne’s Holy Sonnet XIV, which started with “Batter my heart, three-person’d god...”
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On September 26, 1945 the ORDCIT project launched a Tiny Tim rocket modified as
a booster for the Without Attitude Control
(WAC) Corporal at the newly established
WSPG, the first rocket launched at the new
range (Kennedy 2009:29). On October 11,
1945, the first fully fueled WAC Corporal
launch reached an altitude of 235,000 feet,
the altitude record for an American rocket
at the time (Kennedy 2009:29). Meanwhile,
the first of the captured V-2 materials were
transported to the range and GE personnel
working under Project Hermes began to
sort, catalogue, clean, and assemble the various German missile components. Parts that
were missing or damaged were fabricated
as needed. The program progressed quickly,
and the first American launch of a V-2 missile took place at WSPG on April 16, 1946
(Kennedy 2009:29).
As the range continued to develop, the
late 1940s and early 1950s proved to be a
significant period of advancement for the
range instrumentation and communications
systems. The installation of range-wide instrumentation, communications, and timing
networks was a significant, but often overlooked, part of the effort required to turn the
desert landscape of the Tularosa Basin into
a world-class missile test range. In many
ways, the capability to precisely track, measure, record, and generate data from tests,
while synchronizing these activities across
long distances, is what truly defined the facility as a proving ground. Pioneering work
on range instrumentation systems was undertaken by a group led by Ernst Steinhoff
and a select group of optical, electronics, and
geodesy experts at Holloman Air Force Base
(HAFB). Steinhoff originally was brought
to the US as part of Operation Paperclip and
came to HAFB in 1949 after working at Fort
Bliss. There he selected additional German
experts that were brought into the country
in 1951 as part of Project 63, which was an

Figure 6. J. Frank Malina stands by the WAC
Corporal launch tower at LC-33, 1945 (US Army
photo).
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Air Force program to place knowledgeable German scientists and engineers into private sector
positions within the aerospace industry (HAFB 1949; Mangum 1951). Steinhoff and his instrumentation group published early guidelines and plans for range instrumentation systems and
infrastructure at HAFB that were soon incorporated at WSPG as well.
Early instruments that met the requirements for range instrumentation were limited, and existing equipment had to be adapted to fit the role. Some of the best early optical instruments were
Askania cinetheodolites recovered from the German rocket program and re-used at WSPG.
Fastax and Mitchell high speed cameras and surplus WWII SCR-584 radars were also staples
of the early range instrumentation, while more specialized instruments had to be custom fabricated. For example, the first tracking telescope was hand-assembled by planetary astronomer
Dr. James B. Edson and assistant Ralph Konegan (Mabe 1958:2; Wind and Sand 1956). This
early precision instrument was known as “Little Bright Eyes” and was built on a surplus M45

Figure 7. Little Bright Eyes, the first tracking telescope at WSMR.
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gun mount and relied on telescopes pieced together with spare refractors, a 35 mm motion
picture camera, and a pair of high power Japanese Navy binoculars Edson acquired via barter
during WWII (Delgado 1981). Edson was unable to remain at WSMR, but recruited fellow astronomer Clyde Tombaugh to continue the tracking telescope effort. Edson and Tombaugh had
worked together at Lowell Observatory and Tombaugh was actually Edson’s brother-in-law.
Tombaugh is mostly remembered today as the discoverer of Pluto, but made major contributions to the optical tracking of missiles and satellites. In December 1946, Tombaugh captured
a V-2 tumbling near the apex of its flight, a previously unknown flight characteristic (Mabe
1958:2). This landmark film heralded the tracking telescope as a revolutionary new kind of
instrumentation that was critical to further missile development and remains a key data collection component in contemporary missile testing.
In 1946, the same year that captured German V-2 rockets began to lift off from the Army’s new
launch area, Army Launch Area No. 1 (ALA-1), one of the most important and long-lasting
programs at WSPG quietly got underway. A stone’s throw away from the V-2 launch pad at the
newly constructed launching platform with blast deflector pit, testing began of the earliest Nike
prototypes, the first generation anti-aircraft, ground-to-air missile systems. Over the next five
years, the system reached a functional capacity which culminated in the successful interception
and destruction of an aircraft drone in November 1951.
Once the system had been developed to a point of manufacturing and proof testing, plans
were made to continue testing as well as develop a training ground for the next generation of
anti-aircraft batteries. Numerous support groups and facilities were required to facilitate the
proof testing, including those for booster joining and fueling. In order to better understand the
process of preparing the missiles for launch and their support facilities, it is important to put the
Nike I (later Ajax) and follow-on Nike Hercules program into historical perspective.

6.3 The Nike Missile System
The Nike I, which would be re-designated the Nike Ajax in 1956, was the world’s first supersonic missile system. The origins of the missile date to WWII when the success of both Allied
and Axis bombing campaigns made it plain to American military planners that more effective
anti-aircraft weapons would be needed to ensure national security in any potential future conflicts. The development of high-speed jet aircraft in the near future would also make effective
air defense more difficult, and require defense systems more sophisticated than the existing
anti-aircraft gun batteries. With these concerns in mind, the Army Ordnance Department made
the development of a guided anti-aircraft missile system a priority in the nascent US missile
program.

6.3.1 Development of the Nike Missile
A contract was awarded to Bell Telephone Laboratories (BTL) for a complete study of such a
weapon system, and the project was named Nike after the Greek winged goddess of victory.
The study concluded in 1945 that the existing missile, radar, and computer technologies developed during the war could be combined and improved into a complete weapon system. The
Army amended the BTL contract to include the design and development of the Nike system,
and BTL chose Douglas Aircraft Company as a key subcontractor. Douglas in turn awarded
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subcontracts to Aerojet and JPL for work on the propulsion system in the fall of 1945 (Kennedy 2009).
The Nike design consisted of two stages; a solid fuel booster and liquid propellant second stage.
The first Nike test vehicle was the Nike 46, which was primarily designed for uncontrolled vertical flight tests to provide information on launching methods, booster propulsion, separation,
motor performance, and flight stability (Cagle 1959:25). Fourteen of the experimental Nike 46
missiles were produced in 1946 for flight tests at WSPG, the first four of which had weighted
wood dummy upper stages mated to the booster in order to evaluate booster performance and
separation. The remaining 10 Nike 46 missiles included fully functional upper stages to test
the liquid propellant motor performance of the Nike missile (Cagle 1959:25). As the tests were
only concerned with power plant performance and flight stability under power, the Nike 46
missiles were constructed with fixed fins and were not equipped with control surfaces (Cagle
1959:25).
In order to achieve the needed amount of thrust, the booster used in the early design of the
Nike consisted of a grouping of eight 11,000-pound thrust T10E1 solid propellant boosters. By
March 1946, an improved booster had been developed by Aerojet and the eight-booster design
was abandoned in favor of four of the new Aerojet boosters. The cluster of the four new Aerojet
boosters, rated at 22,000 pounds of thrust each, provided an equivalent amount of thrust to the
original design of eight clustered boosters and greatly simplified the booster assembly (Cagle
1959:31).
Unlike the booster design, the development of the sustainer motor of the Nike missile itself

Figure 8. An early Nike booster displayed at the WSPG cantonment (photo courtesy WSMR Museum
Archives).
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Figure 9. A Nike 46 missile, sans booster, on a cart near the original Nike rail launcher at LC-33, circa
1946 (photo courtesy WSMR Museum Archives).

progressed quickly and with minimal technical issues. The liquid propellant motor was developed by Aerojet between 1945 and 1946 and operated with a propellant mixture of aniline and
furfuryl alcohol with an oxidizer of Red Fuming Nitric Acid (RFNA). The design used integral
tanks, where the propellant tanks were a structural component of the missile fuselage. The
Nike power plant underwent its first full-scale static test at WSPG in 1946 (Cagle 1959:32).
The first flight tests of the Nike missile were made at LC-33. The first Nike 46 launcher used
at LC-33 consisted of four parallel guide rails incorporated into a pivoting base frame that
allowed the missile to be installed in horizontal position and raised to near-vertical for firing.
The wide four-booster assembly of the first stage rode outside the guide rails during firing
(Cagle 1959:36).
The first Nike firing at WSPG was a static test conducted on September 17, 1946. The static
test was successful, and the Nike 46-1 missile was returned to the Douglas factory where it
was refurbished. It was later launched as Nike Round 4 (Cagle 1959:37). Actual flight tests of
the Nike 46 at LC-33 began on September 24, 1946 and continued through January 28, 1947.
These tests included launches of the three “dummy” Nike 46 missiles that used wood upper
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stages to evaluate booster characteristics, all of which were successful. The flight tests of the
complete two-stage Nike 46 followed, during late 1946 and early 1947, and revealed problems
during the booster burnout and second stage ignition (Cagle 1959:39-40).
Exact determination of the problems with the Nike 46 was difficult due to the somewhat primitive state of instrumentation available during these very early days of WSPG. Cinetheodolites
were used to track the Nike during tests, but the timing coordination between the various stations was imprecise, frame rates were slow, and evaluation of the film records slow and time
consuming (Cagle 1959:40). As a result, data about the Nike flights was primarily derived from
onboard flight recorders, which were contained in armored housings and recovered after the
missiles impacted. Analysis of the in-flight instrumentation, recorded by cameras, indicated
that the stage separation failed due to structural failures in the first and second stage interface.
The junction between the first and second stages was improved in the following Nike 47 series, which were flight tested at WSPG during 1947 and 1948. The strength and rigidity of the
booster unit and tail of the Nike missile were improved to prevent uneven structural loading
during the stage separation, and the propellant formulation of the booster and sustainer motors
were refined as well. Five “dummy” missiles and four powered missiles were fired as part of
the Nike 47 series, which were essentially a continuation of the Nike 46 tests and focused on
the aerodynamic and performance aspects of the Nike during flight (Cagle 1959:46). The Nike
47 tests demonstrated sufficiently reliable performance of the booster operation and separation
during flight, although some issues with uneven burn rates between the four clustered rocket
units in the booster assembly were still evident (Cagle 1959:53).
To address the uneven burn rates of the clustered Nike booster, a new approach to the Nike
booster was evaluated in 1948. A new booster developed by the Alleghany Ballistics Laboratory for the Navy Bumblebee missile program replaced the clustered booster stage with
a single, powerful booster (Cagle 1959:53). The new booster gave the missile a longer and
more streamlined profile than the earlier Nike 46 and Nike 47 prototypes (Kennedy 2009:130).
The same booster was later used in the Navy Terrier missile. Although the clustered boosters
were subsequently phased out from the Nike design, the remaining cluster booster units were
utilized during later tests as a means of economy.
Fabrication of the single booster unit to the Nike started in March 1946 and the change was
incorporated into the Nike 48 test series. The Nike 48 flight tests included three “dummy”
missiles and 13 complete two-stage missiles. The two-stage missiles were the same aerodynamic configuration as the Nike 47 and used the last of the cluster boosters (Cagle 1959:60).
The Nike 48 vehicles were the first to be equipped with steering controls which steered the
missile based on instructions from a “missile-borne programmer” (Cagle 1959:60). The Nike
48 steering tests were mostly successful, although roll stabilization proved to be a troublesome
aspect and required extensive modification of the Nike gyro and steering circuits to correct
(Cagle 1959:61-62). Despite this issue, the basic design of the vehicle was mostly settled with
the Nike 48 and further development focused on refinement of the system and its guidance
equipment.
The next Nike test series was the Nike 484, which ostensibly focused on the missile flight
behavior under extreme yaw and pitch maneuvers. However, the tests also provided validation
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Figure 10. A Nike 47 missile being loaded onto the Nike rail launcher at LC-33,
circa 1947 (photo courtesy WSMR Archives).

Figure 11. An early Nike with the clustered booster design launches at LC-33, circa
1946 (photo courtesy WSMR Museum Archives).
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Figure 12. A Nike 47 missile installed on the quad rail launcher at LC-33, circa 1947 (photo courtesy
WSMR Museum Archives).
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of the overall Nike system: “the sixteen missiles gave further proof of the suitability of the
present configuration, components, structure, and methods of construction (Cagle 1959:69).
Additional modifications were made to the subsequent Nike 490 series; these changes were
mostly focused on simplification of various aspects of production and vehicle weight reduction
(Cagle 1959:75). The Nike 490 missile was the final Nike R&D vehicle and the 490 series
essentially served as the basis for the production missile, which was the 1249 series. The last
Nike 490A test took place in July 1951, which paved the way for the penultimate tests against
actual drone aircraft (Cagle 1959:80).
Twenty-three fully armed Nike missiles were launched during complete system tests during
late 1951 to early 1952 (Cagle 1959:108). On November 27, 1951, Nike Round 69 successfully intercepted and destroyed a drone B-17 (Q-17) bomber flying at an altitude of 29,000 feet
over WSPG (Kennedy 2009:133). The Nike missile exploded about 57 feet from the center
of the Q-17 drone about 12 miles from the launcher — the shrapnel from the Nike’s tripartite
fragmentation warhead readily destroyed the bomber (Cagle 1959:112). The successful Nike
Q-17 interception was not only the first major test of the system against a realistic target, but
also marked the first successful intercept of an air target by a guided anti-aircraft missile (Cagle
1959:112). A dramatic photo sequence of a Nike intercept of a Q-17 bomber in April 1952 was
captured by an IGOR tracking telescope, which was an early milestone for WSPG instrumentation. WSMR IGOR operator Joe Marlin photographed the intercept and in 1955 was awarded
the Ernie Pyle Award for outstanding still photography in support of national security (WSMR
Museum 2017).
Due to the Korean War and concerns about security at home and overseas, many missile systems were placed on expedited development schedules (referred to as “crash programs” by
the DOD), including the Nike. Because of the expedited crash schedule, the Nike production
prototype, the Nike 1249 series, was first launched in February 1952, despite the need for some
final R&D work on the system (Cagle 1959:123). Additional modifications and improvements
were still being made to the Nike I system as late as 1955 when the Nike I was listed as a
standard system by the Army (Kennedy 2009:135). The final Nike I missile was almost 20 feet
long and 12 inches in diameter and possessed a range of about 25 miles. The missile traveled at
speeds up to 1,600 miles per hour and could reach an altitude of 15 miles. It was equipped with
three warheads that would detonate into a cloud of shrapnel designed to maximize damage to
enemy aircraft (Eckles 2013:245).

6.3.2 The Red Canyon Range Camp
The Army activated the first anti-aircraft guided missile unit in 1953, and initiated a “Package
Training Program” for tactical training of troops in the use of the Nike system. This training
fell under the purview of the Army Air Defense Artillery School at Fort Bliss; however, Fort
Bliss lacked sufficient space for the Nike program to operate (Kennedy 2009:135). In order
to safely test the Nike batteries, the Army designated a location in the northeastern corner of
WSPG as the Red Canyon Range Camp (RCRC) in the fall of 1953. The camp consisted of a
headquarters and living area near the base of Chupadera Mesa, a missile assembly area several
miles to the west of the main camp, and a launching area located several miles beyond the assembly site. Conditions at the camp were initially very primitive, with tents providing the only
shelter. These conditions were gradually improved, and by the mid-1950s the camp included
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Figure 13. A Nike missile intercepts a Q-17 drone aircraft over WSPG, 1952. This
series of photos won the Ernie Pyle Award for outstanding still photography in
support of national security (photo courtesy WSMR Museum Archives).
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a mess hall, barracks, headquarters
and administrative buildings, motor
pool, dispensary, recreation and service clubs, shower and latrine facilities with running water, a swimming
pool, a post exchange, a fire department, and even a theater (Kennedy
2009:136). One of the most unique
buildings at the RCRC was a chapel that Army personnel built in their
spare time mostly from scavenged
materials; its interior walls, roof, and
steeple were built with wood recycled
from Nike booster shipping crates
(Eckles 1986:2). The RCRC even had
its own mascot; a domesticated wild
burro named Nike.

Figure 14. Lieutenant Colonel McCarthy gives Nike the
burro a beer at Red Canyon Range Camp, circa mid1950s (photo courtesy WSMR Museum).

The Army established the RCRC as a
temporary solution to training troops in the operation of the Nike batteries, anticipating that it
would only be used for around two years. In actuality, the RCRC remained very active until
1959 when the McGregor Range northeast of Fort Bliss was established as its replacement.
During its six years of operation more than 3,000 Nike missiles were launched at the RCRC.
Most of the launches were aimed at Radio Controlled Aerial Targets (RCATs). The RCAT was
a small propeller-driven drone aircraft with a wingspan of 12 feet equipped with radar reflectors to make them appear as a larger, bomber-sized target on the Nike targeting radar (Kennedy
2009:138; Eckles 2013:241).
The RCRC played an important role in generating positive public relations for the Nike Ajax
program. The Nike Ajax batteries were to be placed around major cities to provide anti-aircraft
defense, primarily against Soviet bombers carrying atomic weapons. Many cities were resistant to the installation of the Nike missiles sometimes literally in their backyards. This local
resistance to Nike installations was not without some justification, given a 1958 accident on
a Nike installation in Leonardo, New Jersey that killed ten personnel and damaged numerous
neighboring homes. The Operation Understanding (OU) program was an effort to educate municipal authorities about the system and ease public fears surrounding their installation. The
program invited city officials from host cities to tour the RCRC and view demonstrations of the
system in action, and was credited with smoothing the way for many Nike installations across
the country (Eckles 2013:243).

6.3.3 Nike Installation Layout and Operation
The first Nike battery was installed at Fort Meade, Maryland and was fully operational on May
30, 1954. Nike batteries were installed in defensive locations around major cities and industrial
areas across the nation with 222 Nike sites installed in the continental US and an additional 24
built in Europe by 1958 (Kennedy 2009:138).
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Each Nike installation was divided into three primary sub-areas; an Integrated Fire Control
(IFC) or Battery Control Area, a Launcher Area, and an Administrative Area. The Administrative Area was often co-located at the IFC or Launcher Area, depending on physical limitations
on the layout at individual sites.

Nike IFC/Battery Control Area
The IFC, also sometimes referred to as the battery control area, consisted of several trailers,
a generator powerplant, and three radar units (Federation of American Scientists 2014). Most
of the guidance and control equipment at the IFC was mounted in mobile trailers, a leftover
from the Army’s original intention that the Nike be a semi-mobile system suitable for use in
the field.
The Battery Control Trailer and the Radar Control Trailer formed the control hub of a Nike
Ajax battery. These two trailers were often connected back-to-back to form a larger control hub
for the installation (Carlson and Lyon 1994:33).
The first radar was a long-range acquisition radar called the Low Power Acquisition Radar
(LOPAR), which detected incoming targets. Once acquired, the target location was transferred
to the Target Tracking Radar (TTR) which tracked the target and provided its coordinates to the
guidance computer located in the command trailer. The third radar was the Missile Tracking
Radar (MTR) which tracked the Nike Ajax missile on its way to the target and also provided
its coordinates to the guidance computer. Working in concert with the guidance computer,
the TTR and MTR guided the missile to the intercept point where the computer transmitted
the detonation signal to the three warheads on the missile. Each launcher area included a
launch control trailer, a standardized Assembly and Test Building of cinder block construction,
launchers, and fueling facilities. The missiles were stored in underground magazines at most
installations to economize on the acreage needed for the site. While the administration area
was often located adjacent to the IFC or launcher area, the IFC and launcher locations were
separated by at least 1,000 yards (Federation of American Scientists 2014). The 1,000-yard
separation allowed the MTR radar to track the Nike missiles during take-off; any closer and the
MTR servo and drive mechanisms could not turn the radar quickly enough to track the missile
through its rapid initial acceleration phase (Thelen 2017a).

Nike Launch Area
The Launch Area at Nike installations included the facilities for maintenance, storage, testing,
and firing of the Nike missile. This area typically included a launch control trailer, a missile
assembly and test area, an acid fueling station, a generator building, and three launching sections, each of which was equipped with four missile launchers (Carlson and Lyon 1994:34).
The launching sections, also called fire units, formed the basic operational unit of the system.
Each launching section/ fire unit was based around one underground magazine, and were usually lettered A through C. The missile launchers within each launching section/fire unit were
numbered 1 through 4 (Carlson and Lyon 1994:33). Three launching sections/fire units formed
a battery, and four batteries (12 total fire units with 48 total launchers) formed a battalion (McMaster et al. 1984:17).
The launch area at Nike installations also included the Missile Assembly and Test Area, where
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Figure 15. Overview of a Nike installation from 1970 Nike user manual (adapted from US Army 1970).

Nike missiles were assembled, tested, and fueled. Due to peacetime regulations of the Interstate Commerce Commission (ICC), fully assembled missiles could not be transported from
a central assembly facility to Nike installations. The missiles were instead shipped to Nike
sites in a partially assembled condition. At the Nike missile assembly area, the missiles were
uncrated and assembled, which mostly consisted of attaching the fins, ailerons, and fairings.
The missile’s hydraulic and propulsion systems were also checked out, and the complete missile was given a function test of all its operational systems (Carlson and Lyon 1994:36). The
completed and checked missile was then moved to the Acid Fueling Station, where the missile
was joined to the booster and fueled with JP-4 jet fuel and RFNA. The RFNA was stored in
a nearby acid storage shed. Also located at the Acid Fueling Station, but sheltered behind an
earthen berm, was the Warheading Area, where the warhead was attached to the missile (Carlson and Lyon 1994:37).
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The Nike Launch Area was controlled by a Launch Control Trailer, which housed the equipment that coordinated between the launching stations and the Battery Control Area. The launch
control trailer was similar to the trailers at the battery control area, and relayed missiles at the
launching stations through to the battery control area for firing. Only one missile could be
launched at a time, which was one of the major limitations of the Nike Ajax system. Power for
the launching stations and launch control trailer was provided by a Generator Building within the Launch Area, which housed diesel generators and power inverters (Carlson and Lyon
1994:37).

Nike Administrative Area
An administrative or housing area was also located at many Nike locations, usually co-located
with the IFC area or launcher area, dependent on the individual site layout. The administration
area usually consisted of an administration building, which included offices, a supply room,
an arms storage room, hobby room, communications room, barber shop, mail room, and restrooms. Also typically located within the administration area were a barracks, mess hall, paint
and oil shed, and water and sewage treatment facilities. Some Nike installations even included
a PX (supply store) and a basketball court. Most of the administration facilities were of standardized, cinder block construction.
As previously mentioned, four Nike batteries (each consisting of three fire units) formed a
Nike battalion. Additional support facilities were found at the battalion organizational level,
including a battalion headquarters, a headquarters battery, and a medical section. Nike battalions required around 400 personnel for operation. The Nike battalion headquarters included
various support and operations sections, including an operations and intelligence section, motor maintenance section, communications section, radar section, and an assembly and service
section. The assembly and service section included a team of technical experts who could
provide technical support on the various aspects of the Nike missile assembly and operation
(McMaster et al. 1984:18-19).

6.3.4 Nike Gets a Nuke: Nike Hercules
The development of the replacement Nike Hercules (originally known as the Nike B) system
started in 1953. The Nike Hercules was a substantially larger missile, 41 feet in total length and
31.5 inches in diameter, compared to the 34 feet total length and 12-inch diameter of the Nike
Ajax. The larger size boosted the operating range and payload of the Hercules, which could
range out to 90 miles while carrying a nuclear warhead. The Nike Hercules was also capable
of greater speed and altitude than its predecessor, traveling as fast as 2,700 miles per hour and
reaching altitudes of 28 miles (Bender 2014). The nuclear capability of the Nike Hercules
was an important asset to military planners who were concerned that large bomber formations would overwhelm the Nike Ajax system by sheer numbers. It was hoped that the nuclear
capability of the Nike Hercules would enable a single missile to destroy large formations of
bombers (Kennedy 2009:138-139). The greater blast radius of its nuclear warhead could also
overwhelm high-speed or fast-maneuvering bombers. The nuclear warhead carried by the Nike
Hercules was the W-31 variable yield unit, which could be adjusted to yields of 3, 20, or 40
kilotons (Bender 2014). It also did away with the liquid-fueled second stage of the original
Nike, relying on a more reliable solid-fuel design. This also had the added benefit of simplify-
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ing infrastructure at Nike installations, since
the acid fueling area was no longer needed.
The Hercules booster was actually a cluster
of four Nike Ajax boosters held together in
a frame, which expedited development and
minimized production costs.
The Nike Ajax could only track one target
at a time and coordination between batteries
was impractical. In an actual engagement,
this could have caused multiple batteries
to waste missiles and valuable time firing
against the same target. With the Nike Hercules, new electronic control systems were
developed that allowed the efforts of multiple batteries to be coordinated to engage
multiple targets across a broad area (Morgan
and Berhow 2002:15). These systems included the AN/GSG-5(V) Battery Integrated Radar Display Equipment (BIRDIE) and
the more capable Missile Master system,
which could coordinate four Nike missile
Figure 16. A Nike Hercules and Nike Ajax on
their
launchers, circa early 1960s (public domain
installations against 50 individual targets.
image).
By the mid-1960s, the Missile Master was
replaced the AN/TSQ-51 Missile Mentor
system, which was an all solid-state electronic system that could coordinate up to 24 firing
batteries (Morgan and Berhow 2002:15).
The Nike Hercules radar and computer systems were also upgraded with solid state electronics
during the lifespan of the system (Lonnquest and Winkler 1996:108). Significantly, the Hercules ground equipment was essentially the same as that used for the Nike Ajax, and the Hercules
installations mostly utilized existing Ajax ground equipment with the exception of improved
guidance and control systems (McMaster et al. 1984:38). This streamlined the process of upgrading existing Nike Ajax installations, as new facilities or property acquisitions were not
required to install the more powerful Nike Hercules. The Nike Hercules began to replace the
original Nike batteries in 1958, and continued to do so until the last Nike Ajax was retired in
1964. In total, the DOD installed 145 Nike Hercules systems across the country (Kennedy
2009:140).
Some improved versions of the missile were also capable of targeting missiles. Fully operational in 1961, the Improved Nike Hercules could intercept higher, faster jet bombers and also
some types of missiles. In 1960, an Improved Nike Hercules intercepted a Corporal missile
during a test over WSMR, the first time a missile had been successfully intercepted in flight
(Kennedy 2009:140). Later the same year at WSMR, another Improved Nike Hercules intercepted a standard Nike Hercules missile traveling at Mach 7 at an altitude of 19 miles (Carlson
and Lyon 1994:15; Walker et al. 2003:26). The system could also be used as a surface-to-surface missile within ranges of about 114 miles, which was the transmission range limit of the
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MTR used in the system (Bender 2014). The Nike Hercules utilized the High Power Acquisition Radar (HIPAR) built by GE, which extended its detection range to 175 nautical miles
(Carlson and Lyon 1994:14). The larger HIPAR was generally mounted on a steel tower and
enclosed within a radome.
In order to accommodate the larger Nike Hercules missile, some changes were made to the
existing Nike magazines. The elevator required additional lift capacity to lift the heavier Hercules missile, which in turn required additional electrical generator capacity. Eventually, four
different underground magazines were incorporated at Nike installations, which were referred
to as A, B, C, and D type magazines, which were often referred to as “boxes.” The A-type boxes were specifically designed for the Nike Ajax, but were converted to fit the larger Hercules
missile; these converted Ajax magazines were designated as type C. The C-type magazines
could not launch Nike Hercules missiles from the elevator. The type B magazines were slightly
larger and designed to accommodate both Nike Ajax and Hercules missiles. Finally, the type
D magazines were the largest, and were specifically made to accommodate the Nike Hercules
(Carlson and Lyon 1994:15-16). Most Nike installations used B or C type magazines; new
Nike installations built after 1958 exclusively used the larger D type magazines to accommodate the larger Nike Hercules (Carlson and Lyon 1994:16).

6.3.5 Nike Testing at WSMR
Numerous aspects of the developmental and production Nike testing were conducted at WSMR
(Table 1). Much of the initial prototype testing of the Nike, from Nike 46 to at least the Nike
490 series, was conducted at LC-33.
The Nike Hercules was also tested at LC-33, in a series of dedicated properties constructed
along the west margin of the original complex. These tests included the construction of a
three-cell launcher structure known as the “Optimum Cellular Launcher” or “Hercules Cellular
Launcher” that was apparently a prototype configuration of the Nike Hercules launcher that
was never actually deployed (Piland 2008). The Optimum Cellular Launcher was an effort
to minimize the acreage needed at Nike sites and reduce the number of essential personnel
(Thelen 2017b).
Nike testing was also undertaken at LC-37, then referred to as ALA 3, beginning in 1953. The
Nike testing at LC-37 was associated with the delivery of the first complete prototype Nike
Ajax battery model to WSPG on May 15, 1953. Prior RDT&E testing had been conducted at
LC-33, but the installation of the battery prototype and the associated end user and service
board evaluations marked a new phase of testing that focused on production models of the
Nike. The anticipated start of this new testing phase probably encouraged the Army to relocate
the program to a new location that could be developed specifically for testing of the Nike
battery prototype and alleviate scheduling conflicts with other ongoing programs at LC-33.
This was also part of the larger post-Korean War boom at WSPG, a period of increased testing
and expanded facilities. Early drawings (Plan set WS-CQ) for the layout of the LC-37 Nike
facilities are dated to June 1952 with as-built dates added in May 1953, which aligns nicely
with the delivery of the Nike battery prototype at WSPG, as reported in McMaster et al. (1984)
and Cagle (1959:174). Just a few years later, between 1956 and 1957, additional Nike facilities were constructed at LC-37 in support of the Nike B, later known as the Nike Hercules,
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Table 1. Nike Launches at WSMR, 1946 to 1986 (WSMR Museum 2020).
Year

Type

Total Launches

1946

Nike Dummy

3

Nike Research

6

Nike Dummy

5

Nike Research

7

Nike Dummy

9

Nike Ajax

17

1949

Nike Ajax

5

1950

Nike Ajax

26

1951

Nike Ajax

14

1952

Nike Ajax

87

1953

Nike Ajax

223

1954

Nike Ajax

382

1955

Nike Ajax

597

1956

Nike Ajax

781

Nike Hercules

1

Nike Ajax

721

Nike Hercules

133

Nike Ajax

738

Nike Hercules

180

Nike Ajax

317

Nike Hercules

168

Nike Hercules

68

Nike Zeus

62

Nike Hercules

37

Nike Zeus

64

Nike Hercules

10

Nike Zeus

66

Nike Hercules Contr

10

1947

1948

1957

1958

1959

1960

1961

1962

1963
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Table 1. Nike Launches, Cont.
Year

Type

Total Launches

Nike Hercules ATBM

1

Nike Hercules

8

Nike Zeus

1

Nike Zeus Target

19

Nike Hercules

12

Nike X

17

Nike Hercules

15

Nike X PGM

6

Nike Hercules

3

Nike X PGM

22

1968

Nike X PGM

15

1969

Nike X/Safeguard

11

1971

Nike Hercules

19

1973

Nike Hercules

2

1975

Nike Hercules

2

Nike Series*

1

Nike Hercules

4

Nike Series*

1

1977

Nike Series*

5

1978

Nike Series*

3

1979

Nike Series*

3

1981

Nike Series*

1

1982

Nike Series*

1

1983

Nike Series*

2

1984

Nike Series*

1

1985

Nike Series*

2

1986

Nike Series*

2

1964

1965

1966

1967

1976

*“Nike Series” appears to denote Nike-based sounding rockets or target missiles.
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program. Production lot testing of Nike Hercules missiles appears to have continued at LC-37
through the late 1960s, but the heyday of Nike testing at LC-37 was during the 1950s, when
hundreds of Nike Ajax and Hercules missiles were launched.
By the end of the 1950s, due to the development of ICBMs, defense priorities shifted towards
ABM systems. The later ABM developments of the Nike series, beginning with the Nike Zeus
and Sprint, were tested at LC-38 and LC-50. These later programs were, for the most part, not
tested at LC-33 or LC-37. With the exception of the Sprint missile, much of the flight tests for
the Nike Zeus, and later the Nike X and Spartan missile, were conducted at the Army Kwajalein Missile Range (KMR) in the central Pacific.

6.3.6 Nike Engineering and End User Testing
As indicated in Mary Cagle’s (1959) Nike Ajax history, development of the Nike missile system advanced quickly in the early 1950s, and 1951 was a significant year for the program at
WSPG. Late in 1950, the Nike program was placed on an accelerated “crash” program schedule that employed unlimited overtime and some calculated risks (Cagle 1959:132). The Nike
490 series essentially served as the basis for the Nike production missile and the last Nike 490
test took place in July 1951. This was followed by the Nike 1249 series, which was the production prototype of the final Nike tactical missile, which was developed in late 1951 and first
launched in February 1952 (Cagle 1959:123). With the developmental testing largely complete, planning and buildup of facilities to support production testing was already underway
as of 1951. A Table of Organization and Equipment (TO&E) plan was requested for the Nike
program in March of 1951. Preliminary plans were drawn up in May of 1951 for a Nike (N-I)
Assembly Building (Property 21620) by the Technical Engineering and Plan Branch, as well
as a static booster test stand (Simmons 1952:115,134); the stand was eventually constructed at
the 500K Static Test Stand area in 1953 (Figure 17). Also in 1951, a preliminary planning study
was completed for the RCRC (Simmons 1952:115).
Most Army missile systems underwent three distinct phases of testing prior to tactical deployment. These stages were the initial contractor R&D testing, engineering evaluation tests, and
finally user or service tests (Cagle 1959:172). As part of the Nike accelerated development
schedule, these usually distinct phases were compressed into a “telescoped R&D production
program” where the various testing phases were conducted simultaneously (Cagle 1959:172).
In particular, the final contractor evaluation tests, the Army Ordnance engineering evaluation
testing, and the final end user tests by Army troops overlapped from late 1952 through 1953.
The Army Ordnance engineering test program started in November 1952 using R&D launcher
equipment. Around the same time, BTL transported its prototype battery equipment by truck
convoy from Whippany, New Jersey to WSPG, an arduous trip that provided a realistic durability test of the trailer-mounted Nike guidance equipment. The Nike contractor evaluation
tests officially started in January 1953 and continued through May 1953 (Cagle 1959:159). The
contractor evaluation tests used prototype Nike battery equipment and missiles that were very
close to the final production versions. After completion of the contractor evaluation tests, the
prototype battery equipment was turned over to the Army Ordnance Corps on May 15, 1953.
At this time, the engineering tests and the user tests were combined into the Engineering and
User (E-U) test program to conserve time and materiel. Test flights of the combined E-U test
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Figure 17. Nike booster test stand at 500K Static Test Stand (WSMR Drawing C-70-627, July 31,
1951).

Figure 18. Property 21620 Nike I Assembly Building, sub-assembly area, circa 1955 (courtesy WSMR
Museum Archives).
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program began in June 1953
(Cagle 1959:173-174).
The dates of the final design
drawings of the N-I Assembly Building (June 1952) and
completion of construction
(March 1953) suggest that
it was probably constructed
in support of the contractor
evaluation tests and Army
Ordnance engineering tests
that were conducted in 1953.
Assuming that the primary
launch area for the R&D
phase and early contractor
phase was LC-33, and that
further testing was undertaken at LC-37 in June 1953,
the N-I Assembly Building
(Property 21620) was likely put into use immediately
upon its completion.

Figure 19. Nike Hercules being assembled in Property 1401, circa
1960 (WSMR Museum Archives).

By 1956, the next generation Nike Hercules was undergoing development testing at LC-33
and LC-37. The Nike Joining Area was likely used for booster joining of the Nike Hercules,
but limited information regarding support of the Nike Hercules was found in the site’s property records. A single reference to Nike Hercules joining was found in property disposition
forms, in which the location is called the “old Nike-Herc [sic] Joining Area.” It is not known
whether the N-I Assembly Building was ever used for the Hercules project, and based on the
construction of an assembly building at LC-37 in 1955 (Property 23480), it seems unlikely.
Further, the final production version of the Nike Hercules did not begin to arrive until April
of 1958 (Benfer 1970) at which point the new Nike Assembly Building (Property 1401) was
constructed (Figure 19).

6.3.7 The Nike I and Hercules Boosters
A supersonic rocket missile should be vertically launched under the thrust of
a solid-fuel booster which was then to be dropped; thence, self-propelled by a
liquid-fuel motor, the missile should be guided to a predicted intercept point in
space and detonated by remote control commands [Cagle 1959:6].
As described earlier, the process of manufacturing was left to multiple contractors and the
complex array of components was shipped to WSPG for assembly and testing. Douglas Aircraft, responsible for the manufacture of the missile and booster, sub-contracted the solid-rocket booster to the Aerojet Engineering Corporation. JPL agreed to act as a consultant on both the
liquid and solid propulsion systems (Cagle 1959:8). The highly complex electronics were no
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less complicated and process-oriented in getting the missile off the ground.
The Terrier-based Nike I booster was fully developed by the time the missile entered production. Now a single propulsion unit instead of the original clustered four, the streamlined
design was fitted with four, diamond-shaped fins to provide stability for the entire missile in
the subsonic and supersonic phases (Cagle 1959:54). The narrower design most certainly made
shipping and joining far less complicated; it certainly proved to be of tremendous importance
when experimenting with the single-rail launcher. In addition to being smokeless and reliable,
it weighed less, was easier to assemble, handle and load (Cagle 1959:87). Further, as described
earlier, the new booster motor was based on the unit produced for the Navy’s tactical shipboard
Terrier missile, which produced more thrust with less weight resulting in a shorter burn time.
This in turn reduced the time it took to impact a target and improved the overall firing rate of
Nike batteries (Cagle 1959:151). By 1951, the simplification of the booster was considered
among the four greatest improvements in the Nike I development. In October 1952, production
drawings for the Nike I missile and booster were completed (Cagle 1959:143).
Constructed out of a 16-inch diameter single steel tube, the 13-foot long Nike I booster was
fitted with a single “motor” (Figure 20). The motor was filled with a solid propellant known
as “double-base” which has similarities to smokeless gun powder. Like most solid-propellant
motors the, shape of the “grain”, or pre-cast propellant, allowed for optimum burning characteristics. Fitted with an igniter, the assembly slipped over the end of the tapered second stage

Figure 20. Nike I booster (public domain image).
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Figure 21. Nike Ajax booster and missile on launcher (public domain image).

Figure 22. Nike Hercules with booster attached, circa 1960 (public domain image).

38								

A National Register Inventory and Evaluation of the Nike Joining Area at White Sands Missile
Range, Doña Ana County, New Mexico

(Figure 23). The fins were not attached at the factory, but fitted onto the booster body before
joining (Thelen 2019a).
In his website on all things Nike, former Nike technician Ed Thelen describes the flight of the
booster as burning for 3.4 seconds, then running out of fuel. Reaching a mile going straight up
the missile was now traveling at 1,800 miles per hour and, having more drag than that on the
missile with its comparatively bigger fins, the booster slowed before the second stage. Once
detached, the booster continued going straight up to over 50,000 feet, now 40 seconds into
launch, and then slowed to a stop. As it fell back, the fins now guided the spent booster straight
down for another 40 seconds where it impacted the ground to within about a mile of the launch
site (Thelen 2019b).
The Hercules missile system was significantly larger than the Ajax, at over 41 feet in total
length and 31.5 inches in diameter. Despite its increased size over Ajax, Hercules was designed
to use many existing component handling and launch facilities at the batteries to reduce costs
without having to create a whole new infrastructure. For a period in the late 1950s and early
1960s, both systems were found at many Nike batteries. One of the economies incorporated
into the Nike Hercules design was that it relied on the existing Nike I booster design. The
engineers simply used four Nike-I booster units, arranged in a square pattern; the fins were
significantly larger than the single booster design. Other adaptations have been noted but the
four-motor design was standard (Thelen 2019a).

6.3.8 Assembly and Launch Preparation Process
Preparing Nike missiles for launches consisted of a three-part process, assembly, fueling, and
booster joining. For testing purposes, and ultimately in the field, all three aspects were completed in separate areas. As Cagle points out in her analysis, “In establishing the production

Figure 23. Image of booster being joined with Nike Ajax missile (adapted from Western Electric
pamphlet circa 1955).
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design for the missile-booster combination, emphasis was placed on further simplification of
basic designs and more complete division into independent subassemblies to facilitate assembly, storage, and stocking of spare parts” (Cagle 1959:142). While this was intended to simplify processes in the field, the division allowed the buildup to launching in the production testing
phase to be simplified as well.
Upon arrival at WSPG from the manufacturer, the main missile body had been prepared at
one of as many as three assembly buildings in the Technical Area at the Cantonment. Property
1538, also known as Missile Assembly Building (MAB) 1, was formerly used for V-2 assembly prior to being designated as the Nike Assembly Building. Later, as the final engineering
and end user tests were underway, production unit assembly and electronic component testing
were undertaken at the Nike (N-I) Assembly Building (Property 21620). Once assembled and
checked out for electronic function, the Nike I was then moved out of the facility and fitted
with the first stage, or solid-rocket motor booster assembly. It is not known where the first
Hercules test missiles were assembled at the cantonment for the test phase, though by 1958,
production test assembly was undertaken at the Nike Contractor Assembly Building (Property
1401).
Liquid fueling was the most hazardous part of launch preparation and extreme care had to be
taken when handling the toxic fuels as well as caution taken for the volatility of the highly
flammable materials. Once the missile and booster were joined, adding liquid fuel to the second stage appears to have been the last step before preparation for launch, as was the practice
at the RCRC and ultimately in the batteries. This appears to have been the process even in the
early stages of development as evidenced by period photographs. The layout of the joining and
fueling facilities for production testing at WSPG seem to support this sequence. In reviewing
the route from the Technical Area at the Cantonment or N-I Assembly Building, there appears
to have been a rational placement, with joining occurring first, followed by liquid fueling before heading to the launch areas (Figure 24).
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Figure 24. Map showing progression of assembly, joining, and fueling for Nike I testing.
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6.4 Nike Joining Area
Interestingly, the Nike Joining Area is not mentioned in any WSMR historical records, but the
earliest design drawing for the site is dated February 28, 1952, identified as the “Nike Assembly Pad Project” (Figure 25). This contains a site plan with a U-shaped driveway that allowed
for a circuitous route through the site and back onto the main roadway without a trailered missile having to turn around. Initially, the site consisted of only a 50-foot square concrete pad at
the apex of the roadway. As the decade progressed and production testing continued, the Nike
Joining Area would grow and evolve as well.

Figure 25. Early configuration of Nike Joining Area, referred to as Nike Assembly Pad Project (WSMR
Drawing C-198-879, February 28, 1952).
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Assuming that the Nike Joining Area was established by February 1952, its construction would
have coincided with the completion of the initial Nike R&D test phase, which was marked by a
series of tests conducted from November 15, 1951 to April 24, 1952 (Cagle 1959:122). During
the same period, due to the compressed Nike development schedule, the production prototype
Nike 1249 missiles were flown; the first Nike 1249 missile was fired on February 25, 1952.
This would suggest that the Nike Joining Area was likely constructed in support of the Nike
production model testing that led to the final E-U test phase in 1953.
With only architectural plans and elevations to go by, a sequence of events illustrates the
evolution of the Nike Joining Area. A similar drawing dated July 1, 1952, shows the intent to
place a 50-foot by 60-foot pre-manufactured building (Property 27180) on the concrete pad.
It should be noted that the 50-foot square concrete pad on the first site drawing was already
“present” suggesting that booster joining at the site may have started before February of 1952.
Accompanying this drawing were plans and elevations for the pre-manufactured building to be
placed on an extended concrete pad.
Property 27180 was specified as a “Butler-type” pre-manufactured steel-frame structure with
12-foot wide openings on the north and south sides. The building was clearly designed as a
“pass-through’, whereby vehicles could be driven through the building. Given that the passthrough doors are offset to the west, it is likely that the remainder of the space was used to store
and prepare boosters for joining (Figure 24).
In December of 1952, a drawing for a 10-foot by 12-foot, wood-framed “temporary storage
building” was created. Mounted on wood skids, it does not appear in any subsequent drawings
or photographs.
The next drawing from October 1953 shows the installation of a water line into Property 21780
along with a centrally located floor drain, which aligned with the pass-through area on the
building’s west side. Of note is that the drawing is labeled “Fueling Building.” Combined

Figure 26. Nike Fueling Building, Property 21780 (WSMR Drawing C-198-879, February 28, 1952).
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with the strategically-placed floor drain, it suggests the possibility that liquid fueling within
Property 27180 may have been briefly considered. No evidence of the drain can be seen today.
Based on the next sequence in the drawings from February of 1955, the building was then
labeled “Nike Joining Building,” suggesting that any fueling was done elsewhere. Two pieces
of evidence help to confirm this. First, film images from a 1954 Pathé newsreel show a Nike I
being transported from the Technical Area at the Cantonment and being liquid-fueled at what
was then called the “Fuel Storage and Magazine Area” (Pathé News Incorporated 2020). Now
known as the Liquid Propellant Storage Area, this location lies before the Joining Area if
coming from the Technical Area at the Cantonment, heading northeast to the launch areas. This
process was likely short-lived when, in 1955, the “Nike Fueling Facility” was constructed just
over 1,600 feet to the northeast of the Joining Area on the south side of Nike Road (Figure 27).
In 1955, a small compressor shelter (Property T-21782) was constructed 50 feet to the east of
the joining building. Two changes were made at the south end of the joining building. A roughly 15-foot square steel frame assembly with a monorail was planned for inside the building at
the south pass-through doorway. The small concrete ramp was removed at the door exterior
and replaced with a building-wide (50 feet) concrete pad that extended out 15 feet.
The Nike Joining Area was further modified prior to 1956, probably in support of Nike Hercu-

Figure 27. Nike Fueling Facility, Properties 21770 and 21771 (WSMR Drawing C-1106-2013, August
5, 1954).
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les testing. These changes largely established the site layout up to the present day. A new, 30foot by 40-foot pre-manufactured steel-frame building (Property 21779) was placed adjacent
to the existing Property 21780; the two buildings were separated by only four feet. Property
21779 was slated for installation of a monorail hoist, similar to that planned for installation
within Property 21780. A latrine was added to the southwest corner of Property 21780 and
septic system with drain field was installed to the north. Most notable was the construction of a
rectangular security fence that measured roughly 750 feet (north/south) by 200 feet (east/west);
entrance gates were installed at the two roadways. Every aspect of the compound, including
the fence, was fitted with extensive lightning protection; grounding rods are still extant.
The following year an extensive re-work of the site was planned (Drawing #57071270), suggesting that planners were considering making safety improvements to the site in support of
the additional workload of the Nike Hercules booster joining. A 16-foot tall, timber-frame blast
wall, or “revetment” was planned for the west side of the two main buildings, and an 8-foot tall
version for a new storage area to the east. However, these improvements were never executed.
Additional changes were made to the site in the late 1950s. In late 1956, a 25-foot extension
was added to the concrete pad outside the south pass-through door of Property 21780, along
with a 100-foot square graveled area on the south side of the pad extension. In 1958, a 5-ton
bridge crane was placed opposite the monorail within Property 21780. This was likely added
to support the joining of the significantly larger Hercules booster. Lastly, in 1959, a “Fuze
and Detonator Magazine” (Property 21781) was added at the north end of the site and a small
section of fence was extended to accommodate it (Figure 29).
The Nike Ajax R&D program was officially terminated on January 9, 1958 (Cagle 1959:165),
and the installation of a 5-ton crane the same year suggests that the Joining Area continued
to be used for tests of the production version of the Nike Hercules, which began in 1958.
Nike Ajax missiles continued to be tested through the mid-1960s, although property records
show that the N-I Assembly Building (Property 21620) was re-assigned after 1964. An internal
memo dated January 19, 1960 from property records also shows that the nearby Nike Fueling
Area was no longer needed and the facilities were turned over to the Post Engineer. By that
time, Hercules launches were being conducted at LC-37, where a fueling station had been constructed in 1957. Production testing of the Nike Hercules missile ended in 1967 as the Army
started to retire the system.
One of only two known period photographs of the Nike Joining Area is an aerial image taken
in January of 1966 (Figure 29). It appears much as it does today in regard to the building locations and fenceline but the image is useful as it shows the site before vegetation reclaimed
the cleared area within the fenceline. The white containers placed along the fenceline appear to
be Nike missile shipping containers.2 This is also the earliest site drawing or aerial image that
clearly shows the extended concrete pad at the juncture of the two joining buildings.
In a letter dated June 4, 1970, BTL officially notified WSMR the Nike Joining Area had been
vacated citing no further requirements for the site. A few weeks prior to that, the Army was already planning on reusing the buildings for generator maintenance. In the 1970s, the buildings
and site were relegated to a series of unremarkable purposes. The buildings were used for a
2

	

Missiles were shipped in steel, cylindrical containers, while boosters were shipped in wooden crates.
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Figure 28. VSST launch at WSMR, circa 1975 (courtesy WSMR Museum Archives).

variety of storage purposes for various agencies, and a dividing fenceline was added to cordon
off the south end of the fenced area for use as “salvage collection.” The yard was short-lived,
being vacated by 1973 – it is still littered with small, post-impact missile parts. It was in this
period that the two ancillary buildings, compressor and magazine, were demolished and the
upper fenceline altered. The site was ultimately placed in the hands of Army Missile Test and
Evaluation (ARMTE).
In July 1975, the former joining buildings were assigned to the upcoming Variable Speed Test
Target (VSTT) program. As the name implies, the VSTT was designed as a target vehicle for
use in air defense training, air defense missile R&D, and missile production assurance tests
(WSMR 1976). The target drone was manufactured by Beech Aircraft and was used in support
of training for the Basic and Improved Hawk missile systems for ARMTE (Figure 28). The
tests were conducted at the McGregor Range at nearby Fort Bliss (WSMR 1976). However, a
request made in July 1976 for the assignment of Property 21779 to the US Army Communication Agency reveals that the buildings were never utilized for the VSTT Program. Property
records from 1983 also state that both buildings were being utilized for the storage of “drones”
but the memorandum does not specify the VSTT program.     
Property records do not indicate any further notable activity at the site, but a 1987 drawing
set (Drawing #WS-R124-87) for the rehabilitation of Properties 21779 and 21780 is labeled
“MEMO II.” Another document refers to the site as “Memo Site” while another references
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Figure 29. Aerial view of Nike Joining Area in 1966 (WSMR Museum Archives, PE-PM-1287, January
8, 1966).
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“MEMO II.” No information could be located on the program, although it may have been
associated with two programs dealing with the then eight-year old Lance Missile program at
LC-33.
In 1992, a 30-foot by 40-foot steel-frame building (Property 21785) was added within the
fenceline to the southeast of the joining buildings. The high-bay building was designed as a
“Vehicle Maintenance Shop,” and is equipped with a single, 14-foot wide steel roll-up door.
The old scrap yard fenceline was moved south about 100 feet to accommodate the new building.
The Nike Joining Area buildings are currently being used for parts storage and remain in the
control of ARMTE. The interior fenceline is no longer in place. An overlay of the 1953 site
over a contemporary image can be seen in Figure 31.

Figure 30. Nike Fueling Facility with Nike Joining Area at upper left, circa 1975 (courtesy WSMR
Museum Archives).
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Figure 31. Nike Joining Area, 1955 overlay on current image.
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7. Description of Resources
This chapter opens with an overview of the location and layout of the Nike Joining Area.
Various alterations have been made to the overall facility and its individual component buildings since its construction in 1952, but it retains some of its original character. The following
section presents a descriptive overview of each property followed by a summary of its use and
evolution.

7.1 Nike Joining Area Overview
The Nike Joining Area was designed in early 1952 and received fairly regular changes until
1958. Placed at the northeast corner of the intersection of Nike Road and Range Road 19 (also
designated as Chambers Road), the site appears to have been chosen for its location between
assembly areas and the launch complexes. The Nike Joining Area consists of three buildings
placed on the northern portion of a mostly rectangular, chain-link fenced area – the north end
of the fence has been altered twice resulting in an irregular form. The earlier and northernmost
two buildings (Properties 21779 and 21780) are accessed from Range Road 19 by a U-shaped
drive that was originally oriented to pass directly through Property 21780 and return to the
main road; access is now directed around the east side of the buildings. Gate openings in the
fence are placed at both road entries and one on the west side of the fence approximately 300
feet south of the southern joining area entrance (Figure 32).
Properties 21779 and 21780 share a 23-foot by 34-foot concrete pad where the two buildings
are placed close to one another. The south elevation of Property 21780 has a 50-foot by 25-foot
concrete approach apron. The area south of the concrete apron is surfaced with ¾-inch gravel.
Located southeast of the joining buildings is a 30-foot by 40-foot vehicle maintenance shop
(Property 21785) constructed in 1992. A small, steel frame portable building is placed adjacent
to Property 21785 at the east end of the north elevation. A couple of steel storage containers and
miscellaneous items are grouped together between the joining buildings and Property 21785.
Due north of these containers and east of Property 21780 is a single Liquified Petroleum Gas
(LPG) tank on a concrete pad. Just north of that LPG tank is a steel plate assembly that appears
to be designed to hold a vehicle or perhaps an instrumentation trailer in place. Placed east of
Property 21779 are access points for the septic system located to the north.
The entire southern portion of the fenced complex contains no fixed structures or objects, other
than two wooden poles with security lights on the southern periphery of the fenceline. The only
evidence of the former Nike booster activity are lettered signs (“A” through “O”) mounted on
the southern half of the eastern fenceline between the posts. There are also a few steel posts
embedded in the ground at the southeast end of the fenced area. These appear to be grounding
rods, likely for storage of boosters. The former scrap yard fence that divided the fenced area
just south of Property 21785 has been removed, but the posts with concrete footings remain at
the site. Numerous small, mostly mangled pieces of metal, likely damaged missile parts from
its life as a scrap yard, are strewn throughout the southern area within the fenceline.
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Figure 32. Map of recorded resources at the Nike Joining Area.
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7.2 Resource Descriptions
The current inventory focused on the recording of buildings, structures, and objects at the Nike
Joining Area. The NPS defines buildings as properties that principally provide shelter for any
form of human activity. Structures are constructed properties that fall outside the typical definition of buildings. Objects are less formal properties that are often of pre-manufactured origin
and mobile in nature. The resources recorded at the Nike Joining Area are buildings per the
NPS definitions. For additional details of the recorded properties, see the HCPI forms included
within Appendix A.
The Nike Joining Area inventory effort resulted in the recordation of four resources. The recorded properties were assigned a HCPI number, were documented on WSMR-specific HCPI
forms, and the inventory was logged as NMCRIS activity number 145881. The recorded resource locations are displayed in Figure 32.
The recorded properties at the Nike Joining Area are limited to Assembly and Maintenance
Facilities. Even though the joining buildings have been repurposed as parts storage, a few of
the original assembly components remain intact, such as the 5-ton crane in Property 21780.
The documented buildings at the Nike Joining Area consist of pre-manufactured steel frame
buildings. Usually designed as steel-frame, gable-roofed buildings, with the Butler and Armco companies being the major manufacturers, these buildings are functionally equivalent to
Quonset huts. However, unlike the rounded interior walls of Quonset buildings, Butler and
Armco buildings had “truss clear” or “clear span” interior spaces that provided more room
and were preferred for the ease and speed with which personnel could construct them. These
buildings do not fit most accepted classifications of architectural style and are instead usually
described as “utilitarian” or “vernacular” in style.

7.2.1 Property 21779
Property 21779 is a rectangular plan, steel-frame, pre-manufactured building constructed on a
concrete slab foundation. Measuring 30 feet by 40 feet, the walls and gable roof of the one-story building are clad in corrugated metal panels. The gabled west elevation, which shares a
concrete pad with adjoining Property 21780, is fitted with a centrally placed, double barn-type
sliding door. Clad in corrugated metal panels, these doors have been fixed in place and the
southern door is fitted with a steel-slab personnel door. The east elevation is fitted with two
evenly spaced six-light steel sash windows that have been covered with flat metal panels. A
large Heating, Ventilation, and Air Conditioning (HVAC) unit with associated ductwork is
located in the middle portion of the elevation, between the two windows. A single, steel-slab
personnel door is placed at the far west side of the elevation.
The north and south elevations mirror one another. Each side is fitted with four six-light steel
sash windows, also covered in plain metal panels. The central windows are placed relatively
close together while the outer windows are placed close to the ends of the elevation.
The corrugated roof panels are painted white and the crest of the roofline is fitted with two
large, circular exhaust units. The ridgeline is fitted with five lightning rods, including one at
the top of each exhaust vent.
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Figure 33. Property 21779 north and east elevations, view to the southwest.

The interior is finished with drywall, wood trim, and a dropped ceiling. Divided into three
spaces, the building contains one large open room on the southern side. About one-third of the
northern end is taken up by two rooms, the westernmost being the larger of the two. A small
closet centrally placed at the east end of the main room is accessed by a door on the south side.

History of Use
Constructed in 1956, Property 21779 was designated as an “addition to 21780,” and initially
simply called the “new building.” Property 21779 was constructed immediately adjacent to
Property 27180, but was oriented 90 degrees off-axis from Property 21780. The west elevation
of Property 21779 also faces the pass-through roadway. Though Property 21779 has only one
large opening on its west side, it was clearly designed as an adjunct joining building with the
inclusion of a similar monorail installed at the opening. It served as a Nike I and Nike Hercules
missile booster joining facility for production testing well into the 1960s.
Property records show that in August of 1970, Property 21779 was to be used for no more
than a year for the US Army Electronics Research and Development Activity (USAERDA) for
storage. In 1975, the Nike Joining Area buildings were made available to ARMTE for support
in the VSST Target Missile Program. However, a request made in July 1976 for the assignment
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of Property 21779 for use by the US Army
Communication Agency reveals that the
buildings were never utilized for the VSTT
Program. An ARMTE disposition form
from 1983 indicates that Property 27180
was then used for storage of unidentified
drones and that the space was needed for
a “Relativistic Electronic Beam Accelerator” – the drones were subsequently moved
to Property 21779. According to the remaining property records, Property 21779
remained under control of the Army Armament Research & Development Command
(AARADCOM) until returned to ARMTE
in 1987 in anticipation of the MEMO II
project. Currently the building serves as
parts storage for ARMTE.

Figure 34. Property 21779 west elevation, view to
the northeast.

The building interior was refurbished in
1988 in support of the MEMO II project.
It was at this point that the steel sash windows were covered, though when the large
doors were fixed and slab-type personnel
door was installed remains in question.
The HVAC unit was also likely installed
in 1988, when the joining buildings were
refurbished.

Figure 35. Property 21779 south and east
elevations, view to the northwest.
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7.2.2 Property 21780
Property 21780 is a rectangular plan, steel-frame, pre-manufactured building constructed on a
concrete slab foundation. Measuring 50 feet by 60 feet, the walls and gable roof of the one-story building are clad in corrugated metal panels. The north and south gabled elevations are
essentially identical with double barn-type sliding doors at west end of both walls. The flush
panel, bay doors have been fixed in place and fitted with steel-slab personnel doors inserted
into the eastern doors. The eastern half of the north and south elevations have two, evenly
spaced six-light steel sash windows that have been covered with flat metal panels. The upper
gable ends of these elevations are fitted with large, fixed rectangular vents. The south elevation
has a caged, wall mounted A/C that serves the bathroom in the southeast corner of the interior.
The east and west elevations are also mostly identical. Each side is fitted with six, evenly-spaced fixed steel sash windows, also covered in plain metal panels. The east elevation has
a large HVAC unit placed at-grade in the center of the elevation, with a large, single duct that
rises above the windows and feeds into the upper portion of the wall. The only notable item on
the west elevation is a large sign with the “Lockheed Martin” name and logo placed between
the last two windows on the south end of the wall.

Figure 36. Property 27180 south and west elevations, view to the northeast.
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Figure 37. Property 27180 west and south elevations, view to the northeast.

The corrugated roof panels are painted white and the crest of the roofline is fitted with three
large, circular exhaust units. The building was originally designed with translucent roof panels,
but it is unknown if they were installed as planned. No such panels are visible from the interior
or exterior today. The ridgeline is fitted with seven lightning rods, including one atop each of
the exhaust vents. Two additional vent stacks are placed opposite each other on the northwest
and southwest ends of the roof, close to the eave line.
The interior is clear-span with no wall cladding, leaving the steel structure and trusses exposed.
Both the walls and ceiling are infilled with fiberglass insulation. The only interior fittings are
a bathroom placed in the southeast corner of the building, a stand-alone storage room directly
west of the bathroom, and a 5-ton crane placed at the double barn-type doors at the north end.
Flush with the concrete floor, four concrete footings are visible at the south pass-through doors,
where a monorail was once placed.
A roughly 12-foot square raised steel platform is located east of Property 21780. Constructed
of heavy gauge steel plate, the platform is roughly four inches tall with two 12-inch wide
ramps on the north and south sides. Aligned with the ramps on the platform surface are similarly-sized indents. Running east/west almost the full length of the ramp is a centrally-placed
steel track rail.
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History of Use
Property 21780 was constructed in 1953
as a “Fueling Building,” but was soon
re-designated the “Nike Joining Building,”
a name it still retains today. With its large
barn-type doors and obvious design as a
pass-through building for vehicles (truck
and missile dolly), it served as a Nike I and
Hercules missile booster joining facility
for production testing well into the 1960s.
Property records show that in July of 1970,
soon after being returned to WSMR from
BTL, the building was requested for storage of airplane parts by the WSMR Flying
Club. After turning the building back to
Engineering in June 1973, Property 21780
was assigned to the Housing Management
Group for the short-term storage of furniture. For about 5 months in 1974, the building was used by the Little John Massive
Warhead Program and was then reassigned
to the US Army Communication Agency
in August 1974. In 1983, the building was
assigned to ARMTE and, as mentioned in
the evolution of Property 21779, the building was used to store a “Relativistic Electronic Beam Accelerator.” Only the 1987
drawing set provides any indication that
Property 21780 was refurbished for the
MEMO II Project. Currently the building
serves as parts storage for ARMTE.
The current interior configuration dates to
a 1988 remodel when the building was refurbished for the MEMO II project. It was
at this point that the building windows were
covered, though when the large doors were
fixed and slab-type personnel doors were
installed remains in question. The current
HVAC equipment was also installed in
1988, when the building was refurbished.
It is also unknown when the monorail was
removed, though the footings remain.

	

						

Figure 38. Property 27180 north and west
elevations, view to the southeast.

Figure 39. Property 27180 east elevation, view to
the west.

Figure 40. Property 27180 interior with 5-ton crane,
view to the southwest.
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The aforementioned steel-plate platform
has no records or historical background. It
does not appear to be a manufactured object, but rather appears to have been produced locally at WSMR. While it cannot
be ascertained whether it was constructed
for missile joining activities, it is interesting to note that it appears to be a ramp to
hold a vehicle in place. Given the short
distance between the two recesses in the
top, it is possible that is was used to hold
some type of trailer in place.
Figure 41. Steel platform, view to the southeast.
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7.2.3 Property 21785
Property 21785 is a rectangular plan,
steel-frame, high-bay pre-manufactured
building constructed on a concrete slab
foundation. Measuring 30 feet by 40 feet,
the walls and shallow gable roof of the
20-foot tall building are clad in formed
metal panels. The east and west elevations
are plain and lack fenestration. The north
elevation is fitted with a single steel-slab
personnel door placed at the eastern end of
the wall. The west side of the south elevation contains an 18-foot high steel roll-up
door flanked by security lights at the top.
Concrete aprons are placed in front of both
entryways. Manufacturer tags at the gable ends of the building are stamped with
“MESCO.” The interior is clear-span with
no wall cladding, leaving the steel structure exposed.

Figure 42. Property 21785 west and south
elevations, view to the northeast.

History of Use
Property 21785 was constructed in 1992 as
vehicle maintenance building assigned to
ARMTE. Given the relatively young age
of the building, it continues to be used in
this capacity. No changes appear to have
been made on the interior or exterior of the
building.

	

						

Figure 43. Property 27185 west and north
elevations, view to the southeast.
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7.2.4 Property WS-579
Property WS-579 is a small, portable
pre-manufactured Butler building mounted on a wood skid carriage. The walls and
gable roof of the diminutive, 8-foot by 10foot utility building are clad in stamped
metal panels. The east elevation is fitted
with a metal, two-panel personnel door
with a Plexiglas upper light. North of the
doorway a small A/C unit has been inserted into the wall. The other building elevations lack fenestration, but stamped vent
openings are found in the upper portion of
the sheetmetal wall panels.

History of Use

Figure 44. Property WS-579 north and east
elevations, view to the southeast.

Most portable buildings at WSMR are not
recorded as real property, so no information regarding their construction dates or
function can be ascertained. It is likely the
building serves in a storage capacity.

Figure 45. Property WS-579 west and south
elevations, view to the northeast.
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8. NRHP Eligibility Recommendations
In evaluating the recorded properties for individual eligibility, the Nike Joining Area resources
were assessed in terms of the applicable National Register Criteria. The four eligibility criteria
are:
(A) that are associated with events that have made a significant contribution to
the broad patterns of our history; or
(B) that are associated with the lives of persons significant in our past; or
(C) that embody distinctive characteristics of a type, period, or method of construction, or that represent the work of a master, or that possess high artistic values, or that represent a significant and distinguishable entity whose components
may lack individual distinction; or
(D) that have yielded, or may be likely to yield, information important in prehistory or history.
Special Criteria Considerations are also applied in specific circumstances. In particular, one
of these criteria considerations is sometimes applicable to WSMR Cold War era resources:
Criterion Consideration G. This consideration allows the NRHP nomination of properties that
are younger than 50 years old, provided that they are associated with recent events of “exceptional importance.” However, given that the Nike Joining Area resources are over 50 years old,
Criterion Consideration G is not applicable to the current project; this is discussed in further
detail in the Period of Significance section below.
Throughout the resource evaluation process, the historic context of WSMR and the Nike missile program was referenced in order to determine events that might constitute significance,
facts about the people who were important to the history of the range, and historically notable
attributes of technology and design. Of the evaluation criteria, Criterion B appears to be the
least applicable to the Nike Joining Area properties. Generally, any such associations are taken
into account under the historical trends treated under Criterion A. Criterion D is not applicable
in this case as the resources are unlikely to provide additional information about their design
and construction. Criteria B and D were considered in the evaluation of the Nike Joining Area
resources wherever possible; however, the more systematic application was made with respect
to Criteria A and C.
During the current inventory, a total of four resources were recorded. The NRHP eligibility
of the individual Nike Joining Area properties is discussed in detail within the HCPI forms
included in Appendix A. The property eligibility is also discussed at length in Chapter 8 below.
Properties 21779 and 21780 are recommended for individual eligibility under NRHP Criterion
A for their association with the nationally significant Nike Missile program. However, due to
the low number of extant Cold War resources and general alterations to the site layout, the Nike
Joining Area was not recommended as a historic district. The eligibility of the documented
Nike Joining Area properties is summarized in Table 2.
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Table 2. Nike Joining Area Property Eligibility.
Property

Property Function

Build Date HCPI #

Individually
Eligible?

Contributing Element?

21779

Assembly

1956

48826

Yes

No

21780

Assembly

1953

48827

Yes

No

21785

Vehicle Maintenance

1992

48828

No

No

Miscellaneous

N/A

48829

No

No

WS-579

8.1 Eligibility Criterion A
Criterion A allows for recognition of resources “that are associated with events that have made
a significant contribution to the broad patterns of our history” (NPS 1995:2). This association
can be with a specific event that marks “an important moment in American prehistory or history” or with a longer-term “pattern of events or a historic trend that made a significant contribution to the development of a community, a State, or the nation” (NPS 1995:12).
Per the guidance published by Lavin (1998), Cold War-era properties considered as eligible
under Criterion A must be related to a specific historic theme related to the Cold War. Two specific themes are applicable to the Nike Joining Area: Materiel Development and Air Defense,
Ballistic Missile Defense, and Army Missiles (Lavin 1998). This discussion will first explore
in greater detail the relevant historic themes under which the resources were evaluated. This
is followed by a discussion of the historic significance and eligibility of the Nike Joining Area
properties under Criterion A.

8.1.1 Historic Themes
Historic themes are used to define and categorize patterns of historic association. Per NPS
guidance:
A [historic] theme is a means of organizing properties into coherent patterns
based on elements such as environment, social/ethnic groups, transportation
networks, technology, or political developments that have influenced the development of an area during one or more periods of prehistory or history [NPS
1995:8].
Broad historic themes are presented within National Register Bulletin 15, which identifies
general themes under “Areas of Significance.” Among these, several are applicable to the Nike
Joining Area resources, such as Engineering, Military, and Science (NPS 1995:8). More specific guidance for the identification of historic themes relevant to Cold War era military-industrial
properties is provided by the Army (Lavin 1998). Lavin (1998) defines nine such Cold War
themes, some with specific sub-themes or facilities, for Cold War military-industrial properties. Two of these Cold War historic themes — Materiel Development and the tripartite theme
of Air Defense, Ballistic Missile Defense, and Army Missiles — are applicable to the Nike
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Joining Area resources.
The theme of Materiel Development is defined by Lavin (1998:66) as “the process of transforming a concept into an actual weapon or piece of equipment… [in order to]…use superior
technology to gain an advantage over the Warsaw Pact Forces.” The themes of Materiel Development and Basic Scientific Research are related, as both were concerned with “obtaining sufficient quantities of technologically superior equipment” (Lavin 1998:63). Scientific research
expanded technological knowledge, which in turn could be used to develop new weapons and
equipment by the materiel development process (Lavin 1998:64).
Materiel development activities were carried out at Army designated Research, Development,
and Engineering centers and proving grounds, with WSMR being a significant Army proving
ground (Lavin 1998:69). As a dedicated sub-assembly facility for the Nike missile at WSMR,
the Nike Joining Area played an important role in the materiel development process at WSMR,
supporting the Nike I (Ajax) and Nike Hercules testing at WSMR through at least the early
1960s. Through its critical role in the Nike assembly process, the Nike Joining Area is associated with the theme of Materiel Development as defined by Lavin (1998:69).
The tripartite theme of Air Defense, Ballistic Missile Defense, and Army Missiles is also relevant to the Nike Joining Area. Lavin outlines three subcategories under this broader theme: air
defense, ballistic missile defense, and R&D of Army missile systems. This combined theme is
applicable to the Nike Joining Area for several reasons. The sub-theme of Air Defense is especially significant for the Nike missile series, as the Nike was in many ways the quintessential
Cold War air-defense missile system. The Nike Ajax was installed at 222 sites nationwide as
the primary defensive system against Soviet bombers, and as such, was one of the most prolific and visible aspects of air defense during the Cold War. The successor to the Nike Ajax,
the Nike Hercules, possessed superior accuracy, range, and firepower as it could carry a W-31
nuclear warhead that was, in theory, capable of disrupting entire squadrons of Soviet bombers.
The Nike Hercules was also installed at locations across the nation and remained in service
until the 1970s. In regard to the sub-category of ballistic missile defense, during the 1960s the
Nike missile system was modified into a series of ballistic missile defense systems, although
the testing of these Nike ABM systems at WSMR did not involve the Nike Joining Area. The
sub-theme of Army Missiles, as defined by Lavin, is also relevant to the Nike Joining Area due
to its important role in the assembly of the Nike missile, which was one of the most successful
Army missile systems developed during the Cold War.
The remaining two historic buildings at the Nike Joining Area, Properties 21779 and 21780,
are pre-manufactured buildings that have undergone some alterations through time. Despite
this, these buildings retain significant associations with the nationally significant Nike missile
program and the Cold War historic themes described above. Due to their significant historic
associations, Epsilon Systems recommends Properties 21779 and 21780 as individually eligible under Criterion A.
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8.2 Eligibility Criterion B
According to guidance in National Register Bulletin 32, nomination under Criterion B requires
clear associations with a specific individual’s life and works. The missile assembly and checkout work conducted at the Nike Joining Area was conducted by numerous contractors, service
members, and technicians, which makes it difficult to identify the accomplishments of any
specific individual. Additionally, for a property to be nominated based on association with an
individual significant to history, it must possess a meaningful association with that person’s life
or works during the period when they achieved significance. No such association is known to
exist with any of the documented Nike Joining Area properties. Accordingly, Epsilon Systems
recommends that the historic associations of the Nike Joining Area are generally more appropriately considered under the broader scope of Criterion A.

8.3 Eligibility Criterion C
The buildings at the Nike Joining Area are of pre-manufactured construction that are typical of
standardized, ubiquitous types found across WSMR and other military installations nationwide
during the Cold War and beyond. These buildings are steel-frame with sheetmetal-clad walls
and gable roofs, and primarily manufactured by the Butler and Armco companies. They were
produced in a wide variety of sizes and used for many different functions on DOD ranges.
These buildings are typical, utilitarian DOD properties that do not represent any technological
advances or innovations in their actual construction. These utilitarian buildings are driven by
function rather than form, and lack distinction in their type, period, or method of construction.
Nor do they represent the work of a master or possess high artistic value. For these reasons,
the recorded Nike Joining Area properties are not recommended for individual eligibility under
Criterion C. For additional discussion of the recorded properties’ eligibility under Criterion C,
the reader is directed to the individual property HCPI forms included in Appendix A.
The final clause of Criterion C, “…a significant and distinguishable entity whose components
may lack individual distinction” (NPS 1995:2), refers to districts. The district considerations
for the Nike Joining Area properties are discussed in Section 8.8.7.

8.4 Eligibility Criterion D
Per NRHP guidance, Criterion D is most often applied to archeological districts and sites, but
can be applied to buildings, structures, and objects (NPS 1995:21). However, for buildings,
structures, and objects to be eligible under Criterion D, the properties themselves must be the
principal source of important information, which is usually related to design and construction
details (NPS 1995:21). This is not the case with the Nike Joining Area resources, as the design
and construction details of the properties are already well documented and additional data is
unlikely to be derived from the physical resources themselves. As such, no information potential exists in further study of the Nike Joining Area buildings, structures, and objects. Therefore, none of the Nike Joining Area properties are recommended as eligible under Criterion D.
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8.5 Period of Significance and Criterion Consideration G
The period of significance for the Nike Joining Area started with its construction in 1952. The
Nike Joining Area was used in support of the Nike Ajax and Nike Hercules missile programs
throughout the 1950s. The location probably continued to be used in support of the Nike Hercules program, albeit on a less frequent basis, well into the 1960s.3 In 1970, Nike contractor
BTL officially vacated the Nike Joining Area, which likely indicates the official end of the
site’s association with the Nike missile program. The Nike Joining Area was re-used after
this date, but primarily for storage. Disposition records indicate that the location was used for
drone storage as of 1983, and later used in support of the MEMO II program, details of which
are unknown. In 1992, a vehicle maintenance shop (Property 21785) was added to the Nike
Joining Area. However, none of the post-Nike activities are known to possess meaningful
associations with the identified historic themes or the Cold War. The period of significance of
the Nike Joining Area is therefore defined here as spanning the period between 1952 and 1970.
The term “historic,” per NRHP guidance, represents events, activities, and properties that are
over 50 years old. Post-1970 activities and properties might still be meaningful to recent history but are not technically considered historic. As the period of significance for the Nike Joining
Area spans the period between 1952 and 1970, its associations are primarily historic in nature.
The post-1970 activities and properties at the Nike Joining Area, being less than 50 years of
age, are considered within the framework of Criterion Consideration G. This consideration applies to both properties and events that are less than 50 years old. Additionally, per guidance in
National Register Bulletin 15, properties that are more than 50 years old but possess significant
associations with events less than 50 years old must be evaluated under Criteria Consideration
G (NPS 1995:43).
NRHP guidance is clear that for properties to be eligible under Criteria Consideration G, they
must be of “exceptional importance” to recent history. None of the post-1970 properties or
activities of the Nike Joining Area meet this rigorous standard. The location was mostly used
for storage after the end of the Nike program, although it was used for vehicle maintenance in
the 1990s. These later uses represent basic range support activities that do not meet the standard for exceptional importance as stipulated for eligibility under Criterion Consideration G.
The associations of the Nike Joining are therefore primarily historic in nature and no further
consideration of the site is required per Criterion Consideration G.

3
As the anti-aircraft Nike Ajax and Nike Hercules had effectively been rendered obsolescent by the threat
of ICBMs, Nike sites were gradually reduced throughout the 1960s. The Nike Ajax was phased out by 1964 and
Nike Hercules installations were gradually reduced through the early 1970s, with the last site decommissioned by
1975.
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8.6 Integrity of the Nike Joining Area
Per the guidance in Lavin (1998), Cold War-era Army military-industrial properties that are
eligible for consideration under one or more specific Cold War themes must be judged in terms
of historic integrity. This discussion primarily focuses on the integrity of the Nike Joining Area
as a whole as a prerequisite for addressing the possibility of a NRHP district in the following
section. For details regarding the integrity of individual properties, the reader is directed to the
property descriptions in Chapter 7 and the HCPI forms in Appendix A.
Integrity, or the ability of the property to convey its significance via its physical attributes,
is evaluated by seven qualities. These are the qualities of location, design, setting, materials,
workmanship, feeling, and association. These specific qualities are derived from NRHP guidance and can be considered individually in regard to the historic character of the Nike Joining
Area.
The quality of location is related to, yet distinctive from, the quality of setting. The quality
of location simply refers to the place where the historic events occurred, while setting refers
to the “character of the place” and “how, not just where, the property is situated and its relationship to surrounding features and open space” (NPS 1995:45). NPS guidance states, “The
actual location of a historic property, complemented by its setting, is particularly important in
recapturing the sense of historic events and persons” (NPS 1995:44). As such, it is clear that
the aspect of location has remained consistent for the Nike Joining Area. Location is important
in this case given the Nike Joining Area’s position between the Nike Assembly Building (Property 21620) and the neighboring Nike Fueling Area; the location helps the viewer understand
the pre-launch preparation process for the Nike missiles as they progressed from the assembly
building, to the Nike Joining Area, to the fueling station, and finally to the launch site.
The slightly more subtle aspect of setting has been altered through time. The historic configuration of the Nike Joining Area as of the late 1950s included Properties 21779 and 21780,
as well as a Compressor Shed (Property 21782) and a Fuze/Detonator Magazine (Property
21781). After completion of the Nike testing, the site layout underwent some alterations during
the 1970s. Properties 21781 and 21782 were removed from the site and the southern half of the
fenced enclosure was used as a salvage collection yard. An interior fence was added to demarcate the salvage collection yard in the south half of the former Nike Joining Area. A variety of
discarded parts and equipment are still found in this portion of the fenced enclosure today. The
northern fenceline was rerouted to accommodate the removal of Property 21781. In addition,
Property 21782 was constructed within the fenced enclosure in 1992 and Property WS-579
was also recently relocated. As a result of these various changes, the immediate setting of the
Nike Joining Area has been altered, but the two buildings that form the core of the site remain
intact and still capable of conveying their role in the Nike Assembly process.
The aspects of workmanship and materials are more applicable to individual properties, but
can be applied to the consideration of the general historic fabric of the Nike Joining Area.
Workmanship is defined as “the evidence of artisans’ labor and skill in constructing or altering
a building, structure, object, or site. Workmanship can apply to the property as a whole or to
its individual components” (NPS 1995:45). Materials are “the physical elements that were
combined or deposited…to form a historic property” (NPS 1995:45). The workmanship and
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materials of the primary Nike Joining Area properties (Properties 21779 and 21780) were
altered in 1988 in support of the MEMO II program. The windows of both buildings were
covered with steel panels, the original bay doors were sealed, and new personnel doors were
added. However, these alterations are largely superficial in nature. Although fixed in place, the
original bay doors remain installed on the building and still convey how Nike missiles were
moved through the facility. In a similar fashion, the original windows are still installed in the
building, but were simply covered with sheetmetal. Since the original fenestration remains
installed in the building, these minor alterations are largely reversible and do not meaningful
detract from the buildings’ ability to convey their association with the Nike program. Aside
from these minor alterations, Properties 21779 and 21780 remain largely consistent with their
original design and construction.
Related to setting, workmanship, and materials is the quality of design, which is defined as “the
combination of elements that create the form, plan, space, structure, and style of a property”
(NPS 1995:44). The quality of design is applicable to both individual properties and the overall
site layout. After completion of the Nike testing, the site layout was modified during the 1970s.
Properties 21781 and 21782 were removed from the site, and a large portion of the interior enclosure was used as a salvage collection yard. In 1992, Property 21785 was constructed within
the Nike Joining Area fenced enclosure. These changes partially obscured the original design
and layout of the Nike Joining Area, but the core of the site formed by Properties 21779 and
Property 21780 remains intact.
Cumulatively, the aspects of setting, design, workmanship, and materials contribute to the
more general aspects of feeling and association. According to NPS guidance, feeling “is a
property’s expression of the aesthetic or historic sense of a particular period of time” and “results from the presence of physical features that, taken together, convey the property’s historic
character” (NPS 1995:45). Closely related to feeling is association, which is “if it is the place
where the event or activity occurred and is sufficiently intact to convey that relationship to
an observer. Like feeling, association requires the presence of physical features that convey
a property’s historic character” (NPS 1995:45). NPS guidelines are clear that not only must
a property be “associated with an important historic context” but must also retain “historic
integrity of those features necessary to convey its significance” in order to be eligible to the
NRHP (NPS 1995:3).
While Properties 21779 and 21780 at the Nike Joining Area retain integrity at the individual
level and remain capable of conveying their feeling and association in regards to the Nike program, the larger site has been subject to various alterations and disturbances since the 1970s.
These impacts include the removal of Properties 21781 and 21782, re-use of the fenced enclosure as a salvage collection yard, alteration of the facility fenceline, and addition of buildings that post-date the Cold War period of significance. As such, Properties 21779 and 21780
are recommended for individual eligibility under Criterion A, but Epsilon Systems does not
recommend the Nike Joining Area as a possible historic district due to the limited number of
remaining historic properties and diminished integrity of the larger site.
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8.7 NRHP District and Military Landscape Potential
The Army guidance on documenting and evaluating historic military landscapes defines a military landscape as “a landscape that has been uniquely shaped through human activity in support of single or multiple military missions of the United States Department of Defense or its
antecedents” (Loechl et al. 1994:9). A historic military landscape is such a location that meets
one or more of the four primary NRHP criteria for eligibility. Per the guidance by Loehl et al.
(1994) historic military landscapes are generally defined on the landscape by:
•

Discrete patterns of spatial organization and land use

•

Response to or incorporation of natural features

•

Expressions of military cultural values and traditions

•

Road and circulation networks

•

Boundary demarcations

•

Altered or landscaped vegetation

•

Buildings, structures, and objects

•

Clusters of buildings, structures, and objects

•

Historic archaeological sites and features

While some of these military landscape qualities are applicable to the Nike Joining Area, it
possesses only a limited number of extant historic resources and the overall site suffers from
diminished integrity. For these reasons, the application of the historic military landscape concept to the Nike Joining Area resources is of limited utility and was not applied as part of the
current inventory and evaluation.
Historic military landscapes are generally documented and nominated as sites or districts in
order to account for the relationship between the various resources (Loechl et al. 1994:10).
According to NRHP guidelines, “A district possesses a significant concentration, linkage, or
continuity of sites, buildings, structures, or objects united historically or aesthetically by plan
or physical development” (NPS 1995:5). In its original 1950s configuration, the Nike Joining
Area likely represented such a concentration of resources. However, alterations of the site
layout, removal of properties, and addition of post-Cold War facilities, have significantly diminished the historical and physical coherence of the Nike Joining Area.
Most of the impacts to the Nike Joining Area post-date the period of Nike testing at WSMR
and are completely unrelated to the site’s original purpose of joining the Nike missile and
booster. During the 1970s, Properties 21781 and 21782 were removed from the site, and a large
portion of the interior enclosure was used as a salvage collection yard. In 1992, Property 21785
was constructed within the fenced enclosure and used as a vehicle maintenance facility. These
changes have generally obscured the original design and layout of the Nike Joining Area. Due

68								

A National Register Inventory and Evaluation of the Nike Joining Area at White Sands Missile
Range, Doña Ana County, New Mexico

to the extensive alterations to the overall site and limited number of extant historic properties, a
district encompassing the Nike Joining Area properties cannot be recommended. However, the
remaining two assembly buildings at the site, Properties 21779 and 21780, are recommended
for individual eligibility under Criterion A due to their association with the nationally significant Nike missile program.
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9. Summary and Conclusions
The Nike missile system was one of the most prolific Cold War missile systems, and at its
height, Nike installations provided anti-aircraft defense at 222 locations across the continental
US. Many Nike locations were positioned near major urban areas to protect against the possibility of Soviet air raids, which heightened public awareness of the system and made it a Cold
War icon. The Nike missile was placed on an expedited “crash” development schedule during
the early 1950s, and many facilities were constructed at WSPG in support of the rapid Nike
RDT&E effort. The Nike Joining Area was initially constructed in 1952 to support joining of
the first-stage boosters to the Nike missiles, a critical step in the Nike assembly process as the
missile progressed towards the launch complexes.
The Nike Joining Area is located along the east side of Range Road 19, just south of the intersection with Nike Avenue. Two main assembly buildings, Properties 21779 and 21780, formed
the core of the small fenced facility, along with two other support facilities. Preliminary construction of the Nike Joining Area occurred in 1952 to 1953, with additional properties added
to the site in support of Nike Hercules testing during the mid-1950s. The location was probably
used in support of the Nike Ajax and Hercules programs well into the 1960s. By 1970, the anti-aircraft Nike Ajax and Nike Hercules had been phased out in favor of next-generation ABM
systems, and the Nike Joining Area was adapted for other purposes.
Epsilon Systems conducted an on-site inventory and recorded four buildings at the Nike Joining Area. Two of the recorded resources (Properties 21779 and 21780) relate specifically to the
Cold War historic themes of Materiel Development and the combined theme of Air Defense,
Ballistic Missile Defense, and Army Missiles (per Lavin 1998) which are significant to our
national history. All of the documented resources date to the Cold War era (1946 to 1989)
and immediate post-Cold War years; no prehistoric features were recorded or evaluated. The
current inventory was logged as NMCRIS number 145881 within ARMS.
Two of the recorded resources (Properties 21779 and 21780) are recommended for individual
eligibility under Criteria A due to their associations with the Nike missile program and Cold
War historic themes identified in DOD guidance (per Lavin 1998). However, due to the low
number of extant Cold War resources and general alterations to the site layout, the Nike Joining
Area was not recommended as a historic district.
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