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Location: 

UTM: 

HISTORIC AMERICAN ENGINEERING RECORD 

NASA INDUSTRIAL PLANT, TESTING FACILITY 
(NASA Industrial Plant Building No. 6) 

HAER No. CA-310-R 

12214 Lakewood Boulevard, Downey, Los Angeles County, California 
Situated in the southwest portion of the NASA-Industrial Plant, Parcel II. Building 
290 is adjacent to the west. 

Zone 11: (northwest corner) 
(northeast corner) 
(southeast corner) 
(southwest corner) 

395500mE/3753880 mN 
395580mE/3753880 mN 
395580mE/3753780 mN 
395480mE/3753780 mN 

USGS 7.5' Quad: Whittier and South Gate, California. Date (Photorevised) 1981. T3S; R 12W; SW% 
of SW 1/4 of Sec 10; San Bernardino B.M. 

Date of Construction: Circa 1955 

Architects & Engineer: Daniel, Mann, Johnson & Mendenhall Architects and Engineer 

Present Owner(s): Industrial Realty Group 

Present Occupant(s): Downey Studios 

Present Use: 

Significance: 

Film Production 

Building 6 was constructed in 1955 to support the North American Missile 
Programs. Substantial design efforts for The Navaho (X-10), Hound Dog (GAM77) 
and Little Joe Programs were performed in this building.1 Building 6 contained the 
NASA mission control area, labs, clean rooms, research and development facilities 
and the Rockwell Operational Software Engineering System (ROSES) software 
development rooms. It housed a variety of functions including mission support to 
the Apollo program, clean rooms for fabrication of missile parts, spacecraft 
propellant systems, and a software development center. Given the long and 
significant role the building played to the Apollo and Space Shuttle program, it <'is a 
significant historical building on the Downey site."2 

In 1965, the building was modified to provide new support and development rooms 
for the Apollo and Space Shuttle programs. The building played a significant role in 
the development and manufacture of surface-to-surface guided missile systems and 
air-to-ground missiles as well as to the NASAS-II program (1962-1969) and the 
Skylab space program (1961-1975). Building 6 is also significant for its association 

1 National Aeronautics and Space Administration, "Final Historic Buildings and Structures 
Inventory and Evaluation, National Aeronautics and Space Administration, Industrial Plant Parcels I 
and II Downey, California." November 1999. Appendix G. 

2 Gerald Blackbum. Aerospace Legacy Foundation, Interview by Katrina Harrison. NASA 
Industrial Plant, Downey, CA. November 7, 2003. · 
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with American Astronauts from the Apollo and Space Shuttle programs when it 
provided the real-time telemetry support to every Apollo and Space Shuttle mission. 

Report Prepared By: Katrina Harrison & Elaine Carpenter, Onyx Architects, 16 N. Marengo Ave, 
Pasadena, CA 91101. 

Date: September 2006 
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Building 6, built in 1955 and remodeled in 1965, is a large, two-story structure 
consisting of 209,216 square feet configured in a rectangular shape. Building 6 is 
located on the southwest section of the Downey plant (See figure 1, pg 11). 
Building 6 was seismically retrofitted in the mid 1990's.3 Building 6 is a steel frame 
structure with sheet metal and six inch, tilt-up concrete exterior walls.4 The roof of 
the structure is a steel-trussed roof that spans 40 feet and consists of a metal deck 
covered with 4 % inches of concrete supporting the suspended ceilings. In addition, 
twelve-foot caisson footings support varied sizes ofW-shaped steel columns that in 
return support the steel trussed roof. Unlike the rest of the roof, at the location of 
the boiler room, the roof had an additional three inches of c011crete deck to support 
the mechanical systems. 5 

The exterior walls of Building 6 are the only load-bearing walls, as all interior, 
gypsum plaster, partition walls were added at various times throughout the history 
of the building. Some partitions were added during the space days of Apollo and 
the Shuttle in 1963. More partition walls were added in the Mid 80's when the 
ROSES area was created for software development and systems integration. Due to 
the nature of the research and development activities that were carried out in this 
facility, the building has no windows. The only openings consist of four pedestrian 
entrances and five commercial doors and openings. The floors throughout most of 
Building 6 are concrete with a laminate flooring system. However, several rooms 
that were dedicated to the housing of large mainframe computer and mini
mainframes had raised floors to accommodate the electrical and mechanical systems 
and aid in the cooling and ventilation of these rooms. 

Building 6 has four areas of particular note that were created over the course of 3 
years. These areas are 1) The Autonetics Laboratory (1955-1960) located on the 
southeast comer of the second floor that was used for radar testing; 2) The Mission 
Support Area (1963 - 1999) located on the northwest comer of the first floor, 
which housed telemetry support identical to that found at the Johnson Space Center 
in Houston, Texas and the Kennedy Space Center at Cape Canaveral, Florida; 3) the 
Clean Room Area (1965 -1999) located on the northeast comer of the first floor, 
for the Apollo Reaction Control System (RCS) Panels and the design and testing of 
Space Shuttle Orbiters for the Space Shuttle Orbiter program; and 4) The Rockwell 
Operational Software Engineering System (ROSES) Software Development Area 
(1985- 1999) located along the east wall of the first floor, dedicated to the in-house 
development of specialty operations and flight and ground equipment design 
software. These areas were added to the building not because they were related to 
each other; rather there was available space in Building 6 that could be properly 
utilized by the programs during that time (See figure 2, pg 12). 

Autonetics 

3 National Aeronautics and Space Administration, Appendix G. 
4 Ibid. 
5 The Aerospace Legacy Foundation. "Building 6 As Built Plans" 
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After the construction of Building 6 in 1955, the building was primarily used as 
engineering offices and small test laboratories. However, the most significant use of 
Building 6 at this time was the Autonetics Laboratories. On the southeast comer of 
the second floor, was the location of these test facilities. These laboratories were 
being utilized for radar testing around 1955 - 1960 for the Autonetics program. On 
the south wall of Building 6 were two large garage doors; Autonetics engineers 
would open up the two garage doors and test the radar on targets that they set up 
off in the distance.6 

Work Areas 

Located throughout Building 6 are several work areas such as the bullpen, 
managerial and administrative offices, classrooms, and conference rooms. Most of 
these areas have existed and were utilized since the building was constructed in 
1955. The managers of the various programs located in Building 6 had small offices 
located on the first floor along the north wall of the facility. These rooms are 
notable for their lack of hierarchy with each room being almost exactly the same 
size and equipped with the same furniture. Also, these offices can be distinguished 
from the other offices located on the second floor of Building 6 due to one wall in 
each office having wall paneling in contrast to the other three plain, gypsum plaster 
walls. All the other offices located in Building 6 have four typical, gypsum plaster 
partition walls with little or no decoration. 

The remaining area on the first floor of Building 6 located at the center of the 
building is known as the "bullpen."7 The center portion of Building 6 was a very 
large open area with several steel columns that was used rather than walls to support 
the roof. The bullpen area was used over the years for varying operations 
depending on the program in the building at the time. 

During the Autonetics program (1955-1960), the bullpen area was filled with several 
desks that were used by the engineers. In addition to the bullpen space on the first 
:floor, nearly 90% of the second floor of Building 6 was used in the same 
configuration. During the Apollo and Space Shuttle programs, the bullpen area was 
open and situated with drafting tables so that the engineers could work to provide 
support for the program. This large, open area of the first and second floor was an 
area of high partitions where individuals worked in small, temporary cubicle units. 

The remaining 10% of the second floor of Building 6 consisted of utility rooms and 
executive offices. The utility rooms had soundproof walls in order to mute the 
noise emitted by the mechanical equipment and keep it from dispersing throughout 
the entirety of the building. The executive offices consisted of typical gypsum 
plaster, partition walls. 

Mission Support Area 

6 Bob Sechrist. Aerospace Legacy Foundation, Interview by Katrina Harrison. NASA 
Industrial Plant, Downey, CA. September 13, 2006. 

7 Gerald Blackburn. 
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In 1963, the northwest section of the first floor of Building 6 was reconfigured to 
function as a Mission Support Area. This was reconfigured out of existing office 
and training spaces. This 5,600 square foot support area has one main room 
approximately 1,625 square feet in size and eleven smaller rooms. The Mission 
Support Area is the place where engineers provided contractual real-time support 
for all Apollo and Space Shuttle launches to the end of the program in 1999. Its 
sophisticated telecommunications systems were directly connected to the Johnson 
Space Center in Houston (JSC), Texas and the Kennedy Space Center (KSC) and 
Launch Complex in Cape Canaveral, Florida. 

Main Roon, 
The main room, 1,625 square feet, was equipped with television monitors, time 
zone clocks and telecommunications systems. A conference table, situated in the 
main room, allowed the program manager, chief engineer and others to watch the 
TV and computer monitors that were directly communicating with the Apollo and 
Space Shuttle systems. A continuous white board was positioned along the entire 
east wall of the main room so that engineers could track and clock all incidents 
starting 15 days prior to launches and extending through the orbit and on through 
the landing. Engineers from the respective spacecraft critical systems monitored 
real time data telemetry for the flight vehicles and coordinated with the NASA 
centers at ]SC at KSC. Every Apollo and shuttle mission until 1999 was tracked and 
monitored in this mission control room8 Teleconferences with the President of the 
United States and high-level space officials also occurred in the main room. 

Additional Rooms 
The Mission Support Area has several smaller rooms along its west side. Engineers 
used a working conference room that had visual access to the main room and its 
monitors to work on problems, events and issues discovered in tl1e mission support 
area. 

A computer support room housed the mainframes that were running the telemetry 
programs and feeds to the other NASA centers. Large mainframes sat on a raised 
floor with wires running under the floor to the rest of the support rooms. 

A Department of Defense room (DOD room), or "war room" referred to by the 
workers, was also located within the mission support area. 9 This room had thicker 
walls, encrypted data cabling, ciphered locks and was governed by strict security 
clearance and protocol procedures. The encrypted data and computer lines were 
used to ensure no one could tap into the information being collected and generated. 
The walls had extra sheathing so that radio waves could not penetrate the room. 
The DOD room also had its own power system for added security. The DOD 
room was used to track the top-secret flights and events of Defense Department 
and was used only occasionally. Only individuals with the highest level of clearance 
were allowed into this room. 

8 The Aerospace Legacy Foundation. "Building 6 Historical SlllDmary." The Aerospace 
Legacy Foundation, 2003. 

9 Bob Sechrist. 
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A "customer viewing'' room10 allowed policymakers and others with appropriate 
clearance to observe the mission support area and view activities through a glass 
panel and on a large TV monitor. Opposite the glass-paneled wall in the "customer 
viewing" room, was a raised deck with comfortable, padded chairs where NASA 
officials, senators and congressmen would watch the support area activities. 

The Mission Support Area also had small rooms called Support rooms that were 
dedicated to computer tape and disk storage and a Support Panel Room. The 
Support Panel Room is analogous to a giant switchboard used by operators to link 
all communication devices together from different locations in the Mission Support 
Area. This room contained racks of communications equipment and the headsets, 
which were used by the engineers working on the support teams. Cots were often 
placed in these Support rooms for workers when it was required for them to work 
24-hour shifts. 
A "stand-up" roomll located adjacent to the customer room had walls covered with 
magnetic boards. A conference was held in this room every morning to review the 
location of vehicles in space, displayed on the magnetic walls, and to check project 
milestones on the timeline which was also displayed on this wall.12 It is one of the 
most significant rooms in the entire Downey complex. 

Clean Room 

In 1965, the northeast section of the first floor of Building 6 was reconfigured to 
function as a Clean Room Area. This 9,950 square foot area was created in 1965 by 
converting a portion of the existing bullpen area on the first floor to a state-of-the
art precision clean room for fabrication and assembling of critical Apollo hardware. 
The Clean Room Complex was the largest of the four main areas that have been 
utilized in history of the building: Clean room, Autonetics, Mission Support area, 
and the (ROSES) Software Development Area. This clean room was then used as 
the latest in clean-room technology to create an environment for designing, 
manufacturing and testing key components of the Space Shuttle Orbiters, 
continuously from 1972 to 1999. 

The clean room was certified to operate as a class 100,000 clean room with limited 
capabilities up to class 10,000. When the clean room was functioning as a certified 
100,000 clean room, the lowest class, it would be pumping air into the room that 
contained no more than 100,000 particles per cubic meter of air. The class number 
determines the maximum amount of particles in the room per cubic meter. 
Therefore, the lower the number of class, the fewer particles that would be present 
in the air and the cleaner the area. To maintain the clean room environment, 
Building 6 had mechanical systems that were equipped with large-scale HEP A filters 
to purify the air and remove biological bacteria. Components of the Reaction 
Control Systems (RCS) for the Apollo and hardware for the Shuttle programs were 
processed here. 

10 Gerald Blackbum. 
11 Ibid. 
12 Ibid. 
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The clean room had a guarded entry, where people were checked into the facility. 
From the entry room, engineers and workers would proceed through the "man 
cleaner"13 where a high-pressure air system would blow away all loose dust and 
debris. Individuals working in the clean room would continue through three rows 
of blowers. They would then arrive at the "air lock" area to pick up sanitized coats 
and hats they would wear in the facility. A locker room was provided for workers to 
store their clothing and personal items. The specific project determined the type of 
clothing issued, ranging from a smock and hat to a full "bunny suit". 

A small area of the clean room was equipped with an Air Bearing table for use when 
working on projects involving fiber optics. An Air Bearing table is a vibration 
sensitive table used to secure optical components. The tabletop had threaded holes 
in it so that items could be fastened on to the table for stability. However, the legs 
of the table are key to its function. The legs of the table are enclosed within 
cylindrical shafts that are pressurized with air. The legs float on the air within the 
shafts allowing it to automatically stabilize and balance the table to avoid harsh 
vibrations and allow for a perfectly level surface area to work on.14 

Observation glass was used throughout the clean room so that many people could 
observe the activities within the clean room without being in the area and 
jeopardizing its cleanliness. The glass also allowed fewer people to be in the room 
at one time, which was a major safety precaution: if something went wrong, fewer 
people were in harm's way. The use of high temperatures and different flammable 
materials in the dean room caused a great risk of fires or explosions. Usually only 
4-5 technicians were in a room at one time while ten to fifteen people were 
operating at the panels behind the glass. 

An assembly, support area, and tube facility was part of the clean room complex. 
These rooms were used to build the reaction control panels for the service modules. 
The assembly room had electrical feeds coming down from the ceiling, which 
allowed power and coax cables to enter the room, going directly to the individual 
workstations where equipment was being tested. The tube facility was a 9,000 
square foot subassembly tube brazing and welding area. Within the tube facility, 
induction brazing and fusion welding of tubing to components occurred, and 
assembly installation to panels.15 In addition, the assembly and support area had 
radiography of spacecraft hardware and components, as well as pressure testing and 
fluid flush cleaning. 

The clean room complex was also equipped with a two room x-ray facility, a lead
lined room used to view spacecraft equipment and components. It met all 
envirorunental requirements by the state to be a certified x-ray facility and provided 
manufacturing within the capability to x-ray within the controlled area. Next to the 
x-ray room is the film processing room used to process the x-rays. 

Rockwell Operational Software Engineering Systems (ROSES) 

13 Ibid. 
14 Ibid. 
15 "Rockwell Corporation Facilities 1967 Report." NASA Industrial Plant, Downey CA 1967. 
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In 1985, Rockwell designed and created the "Rockwell Operational Software 
Engineering Systems" (ROSES) Computer center.16 Located on the first floor, on 
the east side of Building 6, the ROSES area was reconfigured out of a section of the 
existing Clean room area and several offices. ROSES was equipped with state-of
the-art hardware and software that enabled Rockwell engineers to work "on site"17 

to create Space Shuttle software and instrumentation, including flight and ground 
design software. This high technology center is approximately 8,500 square feet in 
size. 

The engineers worked in a large room at terminals that were connected to 
computers located in the computer support room. This computer support room 
had wire runs along the walls for the computer cables to run from room to room 
without having the danger of loose wires all over. 

The ROSES facility also had vaults, where magnetic computer data tapes were 
stored on hand-cranked racks. From the Print Station in the ROSES room, people 
could observe the activities going on within the ROSES area by looking through 
glass panels. The print station was used for printing out data stored on magnetic 
data tapes on large printers. 

The ROSES complex also had a large simulation conference and training room 
equipped with a back panel screen and expensive rear projection systems. Clients 
would meet in this room with the engineers to review the software programs and 
discuss needed changes and improvements. Staff in the ROSES area often referred 
to this conference room as the "marketing room" because it was a high traffic area 
for the training of the new software to clients.18 

In addition to the shuttle software and instrumentation created in the ROSES 
center, the engineers here also pursued software development contracts from others 
outside of the aerospace industry. It was one of the early efforts to transfer 
technology and skills to other industries - now considered one of the major spin
offs of the program. The engineers who worked on the space program were some 
of the most highly experienced software developers in the country, being 
exceptionally good at systems integration and information technology. The ROSES 
group secured contracts with the National Transportation Agency to develop 
AMTRAK, with the Interior Department to develop programs for the Forest 
Department, and with the Coast Guard developing software to enhance their drug 
interdiction network.19 Thus, the ROSES center is significant not only for the 
contribution to the aerospace industry, but also because it represented a new 
"entrepreneurial" spirit of knowledge transfer to other agencies. 

Building 6 was constructed in 1955 to provide facilities to house missile research, 
development and manufacturing for the North American Missile Program. Just 

16 Building 6 Historical Summary. 
17 Gerald Blackbum. 
18 Ibid. 
19 Ibid. 
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p:rior to the construction of Buildmg 6, North American Aviation transferred thei:r 
ownership of the Convair portion of the Downey plant to the Ai:r Force, 1953. At 
this time the Downey facility was renamed AFP 16, (Ai:r Force Station 16), and 
would be called such until 1964.20 

Even though the facility was now owned by the Ai:r Force, North American 
Aviation still participated in many of the Ai:r Forces programs. From 1955 to 1964, 
North American Aviation was contracted by the Ai:r Force to develop new missile 
concepts. With the great demand for more space, Building 6 was constructed in 
1955. Most of the research, development and manufacturing for the missile 
program were done in Buildmg 6. 

There are three significant programs that went through Buildmg 6 during this 9-year 
period (1955-1964). The Autonetics Program (1955-1960), the Navaho Program 
(1953-1957), the Hound Dog Air-to-Ground Missile (AGM) Air Force Program 
(1958- 1963), and the Little Joe Launch Vehicle used to test the Mercury Capsules 
(1960). 

The Autonetics program was a program for radar testing. This program was very 
beneficial to the use of radar in flight and a key component to the missile program. 
The Navaho Program was a very ambitious program designed to produce a surface
to-surface guided missile capable of carrying an atomic warhead 5,500 nautical miles 
at a speed of at least Mach 2.75 and accuracy consistently within 1,500 feet of its 
target. Building 6 was used extensively to support the surface-to-surface guided 
missile system. This program was cancelled before it was completed in 1957. 
"Despite its ultimate failure, development and testing of the Navaho and other 
winged missiles helped shape the overlapping use of modem weapon systems. 
Guidance and propulsion systems used in the Navaho were transferred into the new 
generation of weapons and the age of the ballistic missile was bom."21 

After the cancellation of the Navaho Program, North American Aviation was 
contracted to the Hound Dog Air-to-Ground Missile Program and then shortly 
after, the Little Joe Launch Vehicle. The Hound Dog Program was a jet-engined 
nuclear missile with an auto-navigational guidance system and the Little Joe Launch 
Vehicle was produced for the Mercury Program. 22 

With the research of missiles coming to an end in the early 60's, the Downey Missile 
Division began to move thei:r interests towards space. In 1960 the name "Missile 
Division'' was replaced with "Space and Information Systems Division." In 1961 
Downey became the industrial center for Americans Lunar Mission. In 1964 AFP 
16 was transferred to NASA, (National Aeronautics and Space Act), and the plant 
was renamed NASA Industrial Plant, Downey.23 

2D National Aeronautics and Space Administration, Ch. 13 Historical context. 
21 Ibid. 
22 Ibid. 
23 Ibid. 
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In 1965, Building 290 was constructed immediately to the west of Building 6, to 
support the Apollo space program that was contracted to North American Aviation 
in 1961. Also in 1965, Building 6 was renovated with additional offices, clean 
rooms and testing and research and development laboratories to support the NASA 
S-II Program (1962-1969), the Project Apollo Spacecraft Development Program 
(1963-1975), and the Skylab Space Program (1961-1975). 

Building 290 became known for having the largest dean room in the world at that 
time and Building 6 was known for having a mission control room identical to the 
one in Houston. The Apollo program is recognized as one of man's highest 
engineering and industrial accomplishments. Building 6 was the manned spacecraft 
design center for the American Space-Age period of the 20th Century. It was in this 
building that engineers created the hardware that took men to the moon and made 
the International Space Station possible. 24 This building also provided required 
contractual real-time systems support to the Apollo and Space Shuttle Missions. 

After the completion of the Apollo missions, North American Aviation came under 
contract for the Space Shuttle Orbiter program. At this time, North American 
Aviation was renamed ''North American Rockwell" to incorporate the merger 
between North American Aviation and Rockwell Standard Corporation that took 
place in 1967.25 

NASA and the Department of Defense, in 1972, developed the Space Shuttle 
Orbiter program as a national space transportation system with the central element 
being a fleet of Space Shuttle Orbiters. This fleet was des,gned to provide all users; 
government agencies, commercial, and fore,gn, with routine space transportation 
and operations for future decades. Among the operations was the placing of space 
equipment in orbit to support a variety of private and public functions: commercial 
communications, military reconnaissance, land remote sensing, navigation, planetary 
exploration, solar science, and weather forecasting. 26 

Rockwell was the prime contractor for the Space Shuttle Orbiter program at 
Downey until its aerospace and defense businesses were sold to Boeing in 1996. At 
this time, Boeing was the new contractor for the Shuttle program at the NASA 
Industrial Plant, Downey. Building 6 was used for the Space Shuttle Orbiter 
program along with other research and development, until the Downey plant was 
closed in 1999. 

24 Building 6 Historical Summary. 
25 National Aeronautics and Space Administration, Ch 13 Historical context. 
26 Ibid. 
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CA, 1967. 
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Project Information: Building 6 is planned for remodeling as the City of Downey adapts the abandoned 
industrial plant for new commercial and municipal uses that include creating a 
corporate park, public thoroughfare, and making the land available for retail use. 

Report prepared by Katrina Harrison, Onyx Architects, September 2006. 

See contextual photographs in HAER report No. CA-310 for views of Building 6. 
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Figure 1 : Circa 1999 
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