


Presidential Remarks during NASA’s Space Exploration Programs

The Decision to Go to the Moon,
the Apollo Program (1961-1972)

‘I believe that this nation should commit itself to
achieving the goal, before this decade is out, of
landing a man on the moon and returning him safely
to the earth.”

May 25, 1961, President John F. Kennedy

Reusable Spacecraft, Space Shuttle Program

(1981-2011)

NASA will proceed with the development of a reusable
space shuttle system and the intent is to launch as
many as 50 missions per year, with hopes of driving
down per-mission costs.

January 5, 1972, President Richard M. Nixon

The Next Chapter,

Space Launch Systems (2011- Present)

A new heavy lift launch vehicle will be designed by
2015 and construction to begin thereafter with a U.S.
crewed orbital Mars mission by the mid-2030s,
preceded by an asteroid mission by 2025. Ramping
up robotic exploration of the solar system, including a
probe of the Sun’s atmosphere, new scouting
missions to Mars and other destinations; and an
advanced telescope to follow Hubble, allowing us to
peer deeper into the universe than ever before.

April 15, 2010, President Barack Obama



EXECUTIVE SUMMARY AND ACKNOWLEDGEMENTS

The Inventory of Equipment in the Launch Control Center Firing Room 2 was conducted by the National
Aeronautics and Space Administration (NASA) at the Kennedy Space Center (KSC) in June 2012. The
Inventory was prepared in agreement with NASA KSC and the Florida State Historic Preservation Office
(FL SHPO) due to the modifications proposed for the firing rooms to upgrade the Center’s infrastructure
and facilities. It serves as one of the mitigation measures stipulated in the Programmatic Agreement
among the NASA KSC, Advisory Council on Historic Preservation, and the FL SHPO, dated May 2009,
under Mitigation Options, Stipulation V., Public Interpretation C.2., report suitable for the general public
describing the historic property and its role in the United States space program.

The Inventory was completed in-house by Barbara Naylor, KSC Historic Preservation Officer, who
directed and coordinated the project. Tremendous effort, design, and time was given to this Inventory
by Nancy English, Cultural Resources Specialist, who did an excellent job in preparing and organizing
these efforts and photographing the equipment. And a special thanks to the following employees at KSC
for their contributions and wealth of technical data: Elaine Liston, KSC Archivist, who contributed
historic photographs; Debbie Awtonomow, the Transition & Retirement Launch Control Center Project
Manager, who assisted with the initial Inventory; and Chris Spears, KSC Property Disposal Officer, who
coordinated the placement of the historic consoles on the U.S. General Services Administration portal
for museums and organizations to claim.
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INVENTORY OF EQUIPMENT IN THE
LAUNCH CONTROL CENTER FIRING ROOM 2

SECTION | - INTRODUCTION

Upon completion of the Space Shuttle Program in 2011, the National Aeronautics and Space
Administration (NASA) at the Kennedy Space Center (KSC) was tasked with upgrading its infrastructure
and facilities to meet the future Center and commercial launch requirements. As part of this initiative,
the Firing Rooms in the Launch Control Center (LCC) are being modified to be more flexible so
controllers can process and launch multiple types of rockets and spacecraft, whether they are
Government or commercial models. This generic approach will support the multiple users such as the
Orion Multi-Purpose Crew Vehicle, the Space Launch System, and spacecraft for the Commercial Crew
Program. Some of the upgrades include replacing the old Apollo-era historic wire cabling system
underneath the tile flooring to meet current safety requirements and new codes for the future launch
systems. Other modifications include the removal and disposal of equipment such as the historic
consoles and support modules. This inventory was created to document the consoles, associated
equipment, and miscellaneous items that contributed to Firing Room 2. It is one of several mitigation
measures, agreed upon between NASA KSC and the Florida State Historic Preservation Office, for the
“adverse effect” to the Section 106 undertaking for the LCC.

The inventory report is written in nine sections: (1) Introduction, (2) History of the LCC and Firing Rooms
(3) Inventory of Equipment in Firing Room 2, (4) Equipment Claimed by Museums/Organizations, (5)
Position Functions and Responsibilities, (6) Historic Launches and Landings, (7) Summary of Space
Shuttle Flights, (8) Conclusion, and (9) Sources of Information. The following materials can be found in
the four appendices: (1) Appendix A, Firing Room Layouts and LCC Floor Plans, (2) Appendix B,
Photograph Record, (3) Appendix C, Photographs, and (4) Appendix D, the Space Shuttle Program
Artifacts, Information Pamphlet. Since the four firing rooms are closely identical in design, a detailed
description and dimensions of a constructed firing room are discussed in the Firing Room 3 section.

SECTION Il — HISTORY OF THE LCC AND FIRING ROOMS

The LCC performed the vital operations integral to the prelaunch preparation and launch of the Apollo,
Skylab, and Space Shuttle vehicles. The firing rooms are considered contributing resources to the
historic property. Originally nominated to the National Register of Historic Places in 2000 in the context
of the Apollo Program from 1961 to 1975, the LCC has since gained importance in the context of the
Space Shuttle Program from 1969 to 2011. The LCC is classified as both a Launch Operation Facility as
well as a Communication Facility under the Criteria of Eligibility by property types. Itis considered
significant under Criterion A in the areas of Space Exploration and Communications and Criterion Cin
the area of Architecture. Because the LCC has achieved exceptional significance within the past 50
years, Criteria Consideration G applies.



Facility (Exterior)

The International style facility is a four story, rectangular structure that measures approximately 378’ in
length, 182’ in width, and 76’ in height. It is oriented so that it lies nearly perpendicular to Launch
Complexes 39A and 39B with each corner of the building pointing along one of the cardinal directions. It
is constructed of reinforced concrete (precast and pre-stressed), sits on a poured concrete slab
foundation, and has a flat, reinforced concrete roof topped by a layer of asphalt. On the third floor
northwest corner is an enclosed bridge that provides direct access to the Vehicle Assembly Building
(VAB). Several main access points can be found when entering the facility, one on the north elevation,
south elevation, and middle (central) area with metal swing doors. The exterior east wall comprises six
sets of windows where the four firing rooms and two viewing areas are located. In 2009, NASA modified
the historic property by removing the original exterior sun louvers, leaky windows, and interior bow
trusses. The aluminum sun louvers, which served as a glare shield for the firing room personnel, had
deteriorated from 40 years of exposure from the Florida salt air and became a safety concern during
severe weather conditions for KSC. The windows were replaced to protect the critical flight hardware
equipment in the firing rooms. In addition, new bow trusses designed to look and feel like the original
ones, and new window roll-down shades were installed. Some of the removed historic elements (e.g.,
sun louvers, bow trusses, and windows) were salvaged, reused, and repurposed for the newly designed
Propellants North Silver LEED (Leadership in Energy and Environmental Design) certification facility,
which is located east of the LCC.

Facility & Firing Rooms (Interior)

There are four floors in the LCC. The first floor contains a lobby area, small cafeteria, the Operational
Intercommunication System/Operational Television System Control and Switching Area, and the
Complex Control Center. The second floor houses the Central Data Subsystem Area, the Record and
Playback Subsystem Area, the Environment and Special Measurement System Area, and the
Timing/Countdown Area. The third floor contains the four firing rooms beginning with Firing Room 1 on
the north and ending with Firing Room 4 to the south. There are two Visitor Galleries on the third floor
mezzanine level accessible by stairs. One is located between Firing Rooms 1 and 2 and the other
between Firing Rooms 3 and 4. The fourth floor is comprised of conference rooms, office areas, and
mechanical equipment rooms.

Each firing room was equipped with the Launch Processing System (LPS), which monitored and
controlled most of the space shuttle assembly, check, and launch operations. Firing Rooms 1, 3, and 4
supported the simultaneous power-on processing operations of three orbiters in flow. Firing Room 2
was used to support space shuttle software development or orbiter power-on operations while an
orbiter was being processed in one of the three orbiter processing facilities.

LCC Lobby Display

Historic consoles and support modules from Firing Rooms 1, 2, and 3 are on display in the lobby area.
Other artifacts found include a model of the VAB/LCC, Apollo and Space Shuttle mission plaques, several



large space murals, and a wall designated for the farewell Atlantis mission. In late 2012, the KSC Visitor
Complex (Delaware North Companies Parks and Resorts), offered a new behind the scenes LCC Firing
Room 4 Tour for visitor’s to see and experience firsthand, up close and personal, a live shuttle launch
sequence countdown. Photos of the lobby displays and artifacts can be found in Appendix C.

Firing Room 1

Firing Room 1 was the first of the rooms to be outfitted with new computers and consoles. It supported
the launch facilities integration and testing process for the Saturn 500F test vehicle in the spring and
summer of 1966. It was the first of the firing rooms to support a mission in the Apollo era, with the
launch of the unmanned Saturn V known as AS-501 (Apollo 4) on November 9, 1967, followed by the
launches of Apollo 8, 9, 11, 13, 15, 16, and 17. Firing Room 1 also supported the first launch of the
Space Shuttle with Columbia’s maiden flight on April 12, 1981. In 2006, it was renamed the “Young-
Crippen Firing Room” in honor of the STS-1 crew. Between 1981 and 2002, Firing Room 1 supported 61
shuttle missions, including five (5) classified missions for the Department of Defense. In 2009, it was
refitted for the Ares Program, supporting the Ares I-X launch on October 27, 2009. Since then, in 2011,
it has gone through further redesign with updated equipment and computers to support future manned
space initiatives.

Firing Room 2

Overview of Firing Room 2, facing west.

Firing Room 2 was the second to be brought up to operational capability. It was used for the second
unmanned launch of a Saturn V (Apollo 6) on April 4, 1968, and supported the launches of Apollo 9, 12,
and 14, and the final Saturn V launch, the Skylab Orbital Workshop, on May 14, 1973. During much of
the Space Shuttle era, Firing Room 2 was used for launch sequencer software development and testing.
In a 2011 podcast, NASA reported that Shuttle launches require two active firing rooms: one as the
primary and one with senior engineering and management personnel teams. A third firing room is
capable of stepping in.



Firing Room 3

Firing Room 3 was first used for the launch of Apollo 10 on May 18, 1969. In November 1971, General
Electric modified the room and associated support systems for the Skylab Program. It controlled the
final four missions that used Apollo technology: Skylab 2, 3, 4, and the Apollo-Soyuz Test Project. All
four of these missions used the Saturn IB rather than the Saturn V launch vehicle. In the mid-to-late
1970s, Firing Room 3 was briefly used as a tour stop where visitors could watch a compressed replay of
the events leading up to the launch of Apollo 11 from the Visitor’s Gallery. Between 1989 and 2005,
Firing Room 3 supported 49 shuttle missions, including six (6) classified missions for the Department of
Defense. By 1993, Firing Rooms 1 and 3 were the two “active” rooms controlling the Space Shuttle
launches.

Firing Room 3 was divided into two distinct areas: (1) The eastern raised platform management area
and (2) the main floor with consoles arranged in horseshoe shaped groups. The eastern area of the
room contained a 34’ high space with a series of platforms on three levels. On the top platform level,
closest to the windows, were the console stations for the Launch Director, the Weather Monitor, and
the Public Affairs Officer. The middle platform stations consisted of the Orbiter Test Director, the NASA
Test Director, and the Support Test Manager. The lower platform stations were occupied by the Safety
Console Coordinator, the Payload Test Conductor, and the Booster Test Conductor. Two soundproofed,
triangular-shaped, glass type rooms, known as a “Bubble Room,” were located in each corner of the
upper two levels. The Operations Management Room (OMR, south Bubble Room) housed the Mission
Management Team, who gave the final “go” for launch. The Operations Support Room (OSR, north
Bubble Room) accommodated the high-level personnel, who, although not directly involved with the
launch, held primary roles in the space exploration programs and observed countdown activities.

The main level floor area was in a 13’ high space and consisted of consoles grouped by system
functions. The first row was arranged with three horseshoe shaped groups of consoles with
corresponding support modules located immediately behind them. The next three rows were
comprised of two horseshoe shaped groups of consoles and the support modules (Figure 3).

Firing Room 3 measured approximately 145’ in length and 80’ in width, excluding the Master Console
(Back Room) area. Two of the three walls consisted of gypsum wallboard and one was composed of
acoustical panels. The walls were painted beige. The flooring consisted of 2’ x 2’ removable tiles that
were suspended 1’- 6” above the concrete slab to allow space for the computer cabling to run
underneath. The room had exposed concrete ceilings, roughly 13’ high, with surface mounted light
fixtures. Also attached to the ceiling was the fire suppression system, denoted by red-painted pipes,
and a control panel for the Halon emergency system was mounted on the north wall.

The Master Console (Back Room), located west of the main firing room, measured 80’ in length and 19’
in width. It contained the data collection equipment (modules) which were positioned in long rows. In
the northern end of the room were two sets of consoles, known as the Master Launch Processing
System Consoles. Like the construction of the firing room, this room contained painted gypsum board
walls, an exposed ceiling with surface mounted light fixtures, and a raised 2’ x 2’ title floor.

4



Firing Room 4

Firing Room 4 was the come-from-behind story of the
LCC, because it was never fully equipped during the
Apollo era. It was used to display program evaluation
and review technique (PERT) charts and schedules on a
21 x 5-meter metal wall during the construction of

Launch Complex 39 and the integration of Apollo/Saturn
systems. Contractor support teams also held meetings
in this room. It primarily supported the early to middle
years of the Space Shuttle Program. In October 1993,

it was only a partial firing room and used as an
engineering analysis and support area for launch and

checkout operations. In 2004, it underwent extensive PERT Chart

renovations. During this process, the west, south, and

east walls were painted beige, the HVAC ducts were relocated within a cove along the perimeter, the
video monitors were removed from the upper wall surface to the south, the countdown clock was
replaced, the floor received wall-to-wall carpeting, a drop-ceiling was added, the recessed light fixtures
replaced the original surface-mounted fixtures, an elevator was added to provide access to the OSR and
the lower floor layout was altered to contain four pairs of consoles with a new wood veneer finish. The
consoles in the platform areas were also changed to wood veneer finish, although their layout remained
the same. In addition, the original sound-proofed OSR and OMR (Bubble Rooms) were removed and
new ones constructed with gypsum board forming the lower part of the wall and glass panels above
extending to the ceiling.

Firing Room 4 gained its historic significance by launching the final 15 missions of the Space Shuttle
Program beginning with STS-121 on July 4, 2006, and concluding with STS-135 on July 8, 2011. It
supported a total of 22 shuttle missions. The 2006 KSC Press Release for the reopening of Firing Room 4
reported that on launch day a firing room is packed with upwards of 216 engineers. Computerization of
the launch sequence activities for shuttle reduced the number of people needed in the firing room to
support a launch from the Apollo days, when the firing room held over 440 people.

Historic American Engineering Record

NASA KSC completed a Level Il Historic American Engineering Record (HAER FL-8-11-A) on the LCCiin
January 2009. This documentation included information on the facility and firing rooms along with
photographs, drawings, and a written history. The materials were submitted to the National Park
Service, Library of Congress, and to the Florida State Historic Preservation Office Archives. The
documentation can be accessed at http://environmental.ksc.nasa.gov/projects/LCC.htm.
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Figure 1. Layout of Firing Room 2

At the time of the inventory, Firing Room 2 consisted of two management rows (AA Management Row
and AB Management Row) located on two raised flooring levels with the OMR and OSR (Bubble Rooms)
located on either side, reference Figure 1. The OMR support consoles were arranged in two straight
rows on raised levels facing towards the firing room. The main floor contained one large horseshoe
configuration of console stations and six smaller horseshoes to support the management launch team
activities. Behind each horseshoe were the corresponding support modules that held printers,
computers, or reference manuals to assist each station. The methodology used to inventory the
consoles commenced from station positions north to south in the room beginning with the top levels.
The management row consoles faced west, looking towards the back wall and countdown clocks,
whereas the support consoles faced east, looking towards the rebuilt historic bow trusses and windows.

A console shell was designed typically with two position stations, marked as doubles in the tables, with
wedges placed throughout the large and small horseshoe rows for storage of documentation, headsets,
etc. For example, AA-1 and AA-2 consoles were assembled into one shell casing. Telephones were
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mounted on some of the wedges. The console insert panels were interchangeable and could be
removed and remounted in other consoles, as needed. The blue shells of the consoles were identical
and were used during the Apollo Program. When NASA transitioned from the Apollo Program to the
Space Shuttle Program, the consoles were actually turned upside down and refitted with new hardware
to accommodate the launch requirements for shuttle. One keyboard was shared for two position
stations with a chair at each position, reference Figure 2. Built in the 1960s era, ash trays were mounted
on the front faces of the units and were later reused to hold pencils, pens, and highlighters when the
“no smoking” laws were mandated in Federal facilities. Modular racks, shells for printers, and support
equipment, designed in straight rows, were inventoried in relationship to the consoles they supported.
A middle aisle, running east and west, was formed with three of the six smaller horseshoes located on
each side of the aisle.

Two position stations
in one console

CONRAC

Operational
Cathode Ray Television
Tube (CRT) (oTV)
Screen
Optical IP
" Switching
Programmable
0IS) Panel
Function Panel e
Phone
Wedge
Bridge
Keyboard

Blank Panels

Headset

Figure 2. Console Configuration

Tables 1-8A illustrate what was found during the inventory at each console position and row. NASA
Property Tags and Station (STAs) numbers are listed in the tables, along with the name of the console
position, how many OTV monitors (TVs) supported that console, etc. Following each table are the
referenced photographs, which can be identified by their IMG number. The arrangement of each row is
described below each table. Blank spaces in the tables indicate the information was not available at the
time of the inventory. A summary of the equipment can be found in Table 9. Tables 10, 10A, and 10B
describe the equipment found in the Master Console (Back Room). Other miscellaneous items and
equipment (e.g., Apollo/Shuttle plaques, speakers, and room numbers) are described in Table 11.
Speakers were found throughout the floor and one in each Bubble Room along with two different types
of fire alarm systems. Three countdown clocks are mounted on the drop ceiling in the middle of the
room, centered under the wall display screens. The abbreviations, known as NASA Acronyms, are
explained in the Acronym List at the beginning of this document.



Table 1. Row AA — Management Consoles

Position NASA Property OTV Monitors IMG
ID # Name of Console Position Tag #s STA #s Medium | Small JPG #
AA-1 Payload (P/L) Director 885911 103-4C 0001
AA-2 P/L Director 1139585/ 100-6C 0002
1390903
AA-3 Deputy International Space Station 885857 101-6B 0003
(ISS) Program Manager
AA-4 ISS External Relations Officer 1018918 102-6B 0004
AA-5 Integration and Test Operations 1136407 103-6B 0005
Manager
AA-6 Program Analyzer Console (PAC) 1136730 100-0E 0006
AA-7 PAC 220265 (0OTV)/ No STA # 4 0007
217045
AA-8 PAC 1136755 101-54 0008

Note: A total of 4 shell casings with 8 consoles in the top AA Management Row. AA-1is located near

the OSR; AA-8 is located near the OMR.

Photographs

IMG 0001

IMG 0004

IMG 0005

IMG 0006

IMG 0007

IMG 0008




Table 1A. Row AB — Management Consoles

Position NASA Property OTV Monitors IMG

ID # Name of Console Position Tag #s STA #s Medium | Small JPG #
AB-1 Mission Management 1018739 100-73 0019
AB-2 Program Manager 1019546 102-72 1 0020
AB-3 ISS Deputy Program Manager 884995 101-4D 0021
AB-4 Ground Systems Director 885106 103-74 1 0022
AB-5 Integrated Data Systems 1020056 102-34 0023
AB-6 Integrated Data Systems No Tag # No STA # 0024
AB-7 Integrated Data Systems 884128 101-14 1 0025

821057 (OTV)

AB-8 Integrated Data Systems No Tag # No STA # 0026

Note: A total of 4 shell casings with 8 consoles in the top AB Management Row. AB-1 is located near

the OSR; AB-8 is located near the OMR.

IMG 0015/Row AA

IMG 0020

IMG 0024

Photographs

IMG 0021

IMG 0025

Overview of Management Consoles

IMG 0026




Table 1B. Operations Management Room (OMR)
(South Bubble Room — ICE Team) (Room 3P6)

Position NASA Property OTV Monitors IMG
ID # Name of Console Position Tag #s STA #s Medium | Small PG #
UPPER ROW (7 consoles total), left to right facing towards the back wall
A-1 Console Chief No Tag # 102-0D 0038
A-2 Communication ICE/Engineering No Tag # 103-0E 0038
Technical Lead
A-3 USA CTIF No Tag # 102-0D 0038
A-4 NASA CVM3 No Tag # 101-2E 0038
A-5 CVM2 No Tag # 102-2C 0038
A-6 Trouble Shooting Console No Tag # 103-2B 0038
A-7 CVM1 No Tag # 100-4B 0038
LOWER ROW (9 consoles total), left to right facing towards the back wall
A-8 SURFICE Computer Engineer No Tag # 101-73 0039
A-9 STI Computer Engineer No Tag # 102-0E 0039
A-10 RSS STI Engineer No Tag # No STA # 0039
A-11 Boeing AERO No Tag # 103-73 0039
A-12 CS-2 STl Engineer No Tag # 101-0C 0039
A-13 Solid Rocket Booster Mechanic No Tag # No STA # 0039
A-14 External Tank (ET) Thermal No Tag # 100-34 0039
Protection System (TPS)
A-15 ET TPS No Tag # 101-34 0039
A-16 Space Shuttle Program Systems No Tag # 101-34 0039
Integration

Note: Upper Row — A total of 3 shell casings with 6 consoles in the upper row and one single console on
the east end. Lower Row — A total of 9 consoles totaling 3 positions. One speaker was found in the
OMR. The equipment had been removed from the consoles prior to inventory.

Photographs

' IMG 0038/OMR Upper Row IMG 0039/0MR Lower Row

10




Table 1C. Operations Support Room (OSR)

(North Bubble Room — Office Area) (Room 3P5)

Position NASA Property OTV Monitors IMG

ID # Name of Console Position Tag #s STA #s Medium | Small PG #
All significant tagged equipment had been removed and the area converted into office space. One 0042
speaker was found. 0043

IMG 0042

Photographs

Overview of OSR and OMR

IMG 0043

IMG 0274/0SR (L), OMR (R), and center aisle
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Table 2. Main Floor — Large Horseshoe

Payload, Safety & Mission Assurance (S&MA) and

Space Shuttle Program (SSP) Launch Integration Consoles
(Stations #223/#234/#240/#243)

Position NASA Property OTV Monitors IMG
ID # Name of Console Position Tag #is STA #s Medium | Small JPG #
#234-A1 Assembly & Integration Manager 1140188 101-4C 1 2 0047
(Doubles) 0049
#234 Single wedge with phone 0048
#234-A2 Mission Manager 885914 102-4C 1 1 0050
(Doubles) 0052
#234 Single wedge with phone 0051
#234-A3 Chief Engineer 885063 103-4E 1 1 0053
(Doubles)
#243-A1 Payload S&MA 1370843 100-6E 1 1 0055
(Doubles)
#243-A2 MSFC Manager 885057 101-6D 1 1 0056
(Doubles)
#243-A3 JSC ISS Manager 1139846 102-6D 1 1 0057
(Doubles)
#240-A1 KSC S&MA 1140199 100-10 1 2 0059
(Doubles)
#240-A2 USA S&MA 1139828 101-0D 1 2 0060
(Doubles)
#240-A3 JSC S&MA 1018811 103-10 1 1 0061
(Doubles)
#223-A1 MSFC S&MA 1139818 103-34 1 1 0063
(Doubles) 0065
#223 Single Wedge 0064
#223-A2 SSP System Engineering & 1139813 100-4A 1 2 0066
(Doubles) | Integration Manager 884007 102-33 0068
#223 Single wedge with phone 0067
#223-A3 NASA HQS Safety 1018727 101-13 1 1 0069
(Doubles) 1018716 102-53

Note: A total of 12 shell casings (24 consoles) and 4 wedges found.
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Photographs

Table 2. Main Floor — Large Horseshoe

Payload, Safety & Mission Assurance (S&MA) and
Space Shuttle Program (SSP) Launch Integration Consoles

(Stations #223/#234/#240/#243)

IMG 0066 - IMG 0067 IMG 0068 IMG 0069

13



Table 2A. Support Modules to the Large Horseshoe
Payload Support Modules (Stations #234/#243 /#295)

Position NASA Property IMG
ID # Description of Support Modules Tag #s STA #s JPG #
#234-A4 No equipment found. 216932 103-28 0076
1370723
#234-A5 MODCOMP 204290 No STA # 0076
#234-A6 ACI No Tag # No STA # 0076
#234-A7 AC Power Distribution Panel 1022798 No STA # 0076
#234-A8 Printer No Tag # 100-0F 0076
#295-A1 Printers/Bookcase for documentation No Tag # 100-0F 0077
#243-A4 No equipment found. 216936 No STA # 0078
447397
#243-A5 MODCOMP No Tag # No STA # 0078
#243-A6 ACI UNIT No Tag # No STA # 0078
#243-A7 AC Power Distribution Panel 1018754 103-0F 0078
#243-A8 Printer 1136730 100-0F 0078

Note: The equipment (e.g., printers, computers) supports Stations #234/#243.

Photographs

IMG 0076 IMG 0077 MG O0078

Overview of Payload Consoles and Support Modules — Large Horseshoe

IMG 0075
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Table 2B. Support Modules to the Large Horseshoe
S&MA/SSP Launch Integration Support Modules (Stations #223/#240/#295)

Position NASA Property IMG
ID # Description of Support Modules Tag #s STA #s JPG #
#240-A4 No equipment found. 1021565 101-12 0081
#240-A5 MODCOMP No Tag # No STA # 0081
#240-A6 ACI No Tag # 103-55-1 0081
#240-A7 AC Power Distribution Panel No Tag # 102-54-1 0081
#240-A8 Printer/Phone Unit No Tag # No STA # 0081
#295-A2 No equipment found. 1018782 102-73 0082
1018786 103-6D

#223-A4 No equipment found. No Tag # No STA # 0083
#223-A5 MODCOMP No Tag # No STA # 0083
#223-A6 ACI UNIT No Tag # No STA # 0083
#223-A7 AC Power Distribution Panel 1130960 101-53 0083
#223-A8 Printers 1136730 No STA # 0083

Note: The equipment (e.g., printers, computers) supports Stations #223/#240. A middle aisle separates
the units beginning with #234-A4 thru #243-A8, noted in Table 2A, and #240-A4 thru #223-A8, noted in
Table 2B.

Photographs

IMG 0081 i IMG 0082

Overview of S&MA/SSP Launch Integration Support Modules

IMG 0084
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Table 3. Main Floor — Small Horseshoe
Cryogenic Propulsion Consoles (Stations #215/#216)

Position NASA Property OTV Monitors IMG
ID # Name of Console Position Tag #s STA #s Medium | Small JPG #
#216-A1 Space Shuttle Main Engine (SSME) 1019781 101-11 1 1 0085
(Doubles) 1018750 0087
#216 Single wedge 0086
#216-A2 Main Propulsion System/SSME 1018732 101-2F 1 1 0088
(Doubles) 0090
#216 Single wedge with phone 0089
#216-A3 Main Propulsion Manager 885904 102-2D 1 1 0091
(Doubles)
#216 Single wedge with phone 0092
#215-A1 Cryo Propulsion Manager 1140191 100-4C 1 2 0094
(Doubles) 0096
#215 Single wedge with phone 0095
#215-A2 ET/LO?/LH? 885820 103-6C 1 1 0097
(Doubles) 0099
#215 Single wedge with phone 0098
#215-A3 ET LSS Manager 1020007 102-4D 1 1 0100
(Doubles)

Note: A total of 6 shell casings (12 consoles) and 5 wedges found.

Photographs

IMG 0089

IMG 0095

IMG 0096 IMG 0097 IMG 0098 IMG 0099 IMG 0100
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Table 3A. Main Floor — Small Horseshoe
Cryogenic Propulsion Support Modules (Stations #215/#216/#295)

Position NASA Property IMG
ID # Description of Support Modules Tag #is STA #s JPG #
#216-A8 Printer No Tag # No STA # 0104
#216-A7 AC Power Distribution Panel 1018724 103-2C 0104
#216-A6 ACI No Tag # No STA # 0104
#216-A5 MODCOMP No Tag # 102-54-1 0104
#216-A4 Printer/Phone Unit 209044/ No STA # 0104
447415
#0295-A3 Printer No Tag # 102-6C/12 0105
100-6D
#215-A8 Printer No Tag # 0106
#215-A7 AC Power Distribution Panel 1018728 103-4F 0106
#215-A6 ACI No Tag # No STA # 0106
#215-A5 MODCOMP No Tag # No STA # 0106
#215-A4 No equipment found. 209040/ No STA # 0106
447418

Note: The equipment (e.g., printers, computers) supports Stations #215/#216.

Photographs

N =

IMG 0104 o IMG 0105 ~ IMG 0106

Overview of Cryogenic Propulsion Consoles
(Stations #215/#216)

IMG 0102 " IMG 0103
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Table 4. Main Floor — Small Horseshoe

APU/HYDR/ECLSS/OMS/RCS/FC/PRSD Consoles (Stations #204/#224)

Position NASA Property OTV Monitors IMG
ID # Name of Console Position Tag #s STA #s Medium | Small JPG #
#204-A1 APU/HYD 1018717 100-6F 1 1 0107
(Doubles) 883593 0109
#204 Single wedge with phone 0108
#204-A2 OMS/RCS 1018723 106-6E 1 1 0110
(Doubles) 0112
#204 Single wedge 0111
#204-A3 Fuel Cell (FC)/PRSD 1022790 101-31 1 1 0113
(Doubles) 1136411 102-6E
#204 Single wedge with phone 0114
#224-A1 ECLSS 218287 100-11 1 1 0117
(Doubles) 1019993 0119
#224 Single wedge 0118
#224-A2 APU/HYD/OMS/RCS 1018720 101-0E 1 1 0120
(Doubles) 876679 0122
#224 Single wedge with phone 0121
#224-A3 ECLSS/FC/PRSD 217844 102-OF 1 1 0123
(Doubles) 885001

Note: A total of 6 shell casing (12 consoles) and 5 wedges found.

IMG 0119

IMG 0120

Photographs

IMG 0121
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Table 4A. Main Floor — Small Horseshoe

APU/HYDR/ECLSS/OMS/RCS/FC/PRSD Support Modules (Stations #204/#224/#295)

Position NASA Property IMG
ID # Description of Support Modules Tag #is STA #s JPG #
#204-A8 Printer No Tag # No STA # 0127
#204-A7 AC Power Distribution Panel 884964 No STA # 0127
#204-A6 ACI No Tag # No STA # 0127
#204-A5 MODCOMP No Tag # No STA # 0127
#204-A4 No equipment found. 447484 No STA # 0127
209048
#295-A4 Printer 1019789 103-41 0128
1018909 102-32
#224-A8 Printer No Tag # No STA # 0129
#224-A7 No equipment found. 885110 No STA # 0129
#224-A6 ACI No Tag # 103-31 0129
#224-A5 MODCOMP No Tag # No STA # 0129
#224-A4 No equipment found. 209052 No STA # 0129
447487

Note: The equipment (e.g., printers, computers) supports Stations #204/#224.

Photographs

IMG 0127

Overview of APU/HYDR/ECLSS/OMS/RCS/FC/PRSD Consoles

IMG 0128

(Stations #204/#224)

IMG 0129

IMG 0125
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Table 5. Main Floor — Small Horseshoe

Chief Engineer/ESA Management Consoles (Stations #231/#232)

Position NASA Property OTV Monitors IMG
ID # Name of Console Position Tag #s STA #s Medium | Small | JPG#
#232-A1 Boeing/JSC Chief Engineer 1139847 100-31 1 1 0130
(Doubles) 0132
#232-A11 | Single wedge 1371688 102-51 0131
#232-A2 NASA Chief Engineer 1139843 101-30 1 2 0133
(Doubles) 0135
#232-A12 | Single wedge 0134
#232-A3 USA Chief Engineer 885067 102-2E 1 1 0136
(Doubles)
#232 Single wedge with phone 0137
#231-A1 Director Vehicle Engineer 885957 100-4E 1 1 0140
(Doubles) 1018719 103-32 0142
#231-A11 | Single wedge 885009 102-14 0141
#231-A2 TK SRM Chief Engineer 1024205 101-4E 1 1 0143
(Doubles) 1018718 103-33 0145
#231-A12 | Single wedge 1038803 100-72 0144
#231-A3 MSFC Chief Engineer 885951 102-4E 1 1 0146
(Doubles) 885011 103-72

Note: A total of 6 shell casing (12 consoles) and 5 wedges found.

Photographs

IMG 0142 IMG 0143 IMG 0144 IMG 0145 . IMG 0146
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Table 5A. Main Floor — Small Horseshoe

Chief Engineer/ESA Management Support Modules (Stations #231/#232/#295)

Position NASA Property IMG
ID # Description of Support Modules Tag #is STA #s JPG #
#232-A8 Printer with phone No Tag # 103-2D 0150
#232-A7 AC Power Distribution Panel 1018743 103-2D 0150
#232-A6 ACI 884958 103-53 0150
#232-A5 MODCOMP No Tag # No STA # 0150
#232-A4 No equipment found. 1024952 103-0D 0150
209068
447436
#295-A5 Printer 1018742 102-71 0151
885102 101-71
#231-A8 Printer No Tag # No STA # 0152
#231-A7 AC Power Distribution Panel 1018737 103-50 0152
#231-A6 ACI No Tag # 103-50 0152
#231-A5 MODCOMP No Tag # No STA # 0152
#231-A4 No equipment found. 1370366 102-75 0152
209064
447431

Note: The equipment (e.g., printers, computers) supports Stations #231/#232.

Photographs

IMG 0150 ' IMG 0151 ) IMG 0152

Overview of Chief Engineer/ESA Management Consoles (Stations #231/#232

IMG 0148 IMG 0149
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Table 6. Main Floor — Small Horseshoe

Mechanical PVD/ECS/MEQ/MECH and Electrical ET/SRB Consoles (Stations #208/#239)

Position NASA Property OTV Monitors IMG
ID # Name of Console Position Tag #s STA #s Medium | Small JPG #
#208-A1 Launch Accessories 1019992 103-14 1 2 0153
(Doubles) 883582 0155
401916
#208 Single wedge with phone 0154
#208-A2 ECS/PVD 1370844 101-6F 1 2 0156
(Doubles) 0158
#208 Single wedge 0157
#208-A3 Mechanical 3059506 102-6F 1 2 0159
(Doubles) 3059511 0161
1018788
#208 Single wedge with phone 0160
#239-A1 Air Frame/TPS 1018749 103-54 1 1 0163
(Doubles) 1021571 100-12 0165
#208 Single wedge 0164
#239-A2 Pad/Electrical 885824 101-0F 1 1 0166
(Doubles) 401964
#239 Single wedge with phone 0167
#239-A3 GSE/Electrical 884961 100-53 1 1 0168
(Doubles) 1019764 102-10

Note: A total of 6 shell casing (12 consoles) and 5 wedges found.

IMG 0164

IMG 0165

Photographs

IMG 0166
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Table 6A. Main Floor — Small Horseshoe
Mechanical PVD/ECS/MEQ/MECH and Electrical ET/SRB Support Modules (Stations #208/#239/#295)

Position NASA Property IMG
ID # Description of Support Modules Tag #is STA #s JPG #
#208-A8 Printer No Tag # 103-6F 0172
#208-A7 AC Power Distribution Panel 885781 103-6F 0172
#208-A6 ACI No Tag # No STA # 0172
#208-A5 MODCOMP No Tag # No STA # 0172
#208-A4 No equipment found. 209060 No STA # 0172
44765
#295-A6 Printer 885787 100-70 0173
1023687 103-35
#239-A8 Printer No Tag # No STA # 0174
#239-A7 AC Power Distribution Panel 1018730 No STA # 0174
#239-A6 ACI No Tag # No STA # 0174
#239-A5 MODCOMP No Tag # No STA # 0174
#239-A4 No equipment found. 209056 No STA # 0174
447460

Note: The equipment (e.g., printers, computers) supports Stations #208/#239.

Photographs

IMG 0172 . IMG 0173 IMG 0174

Overview of Mechanical PVD/ECS/MEQ/MECH
and Electrical ET/SRB Consoles (Stations #208/#239)
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Table 7. Main Floor — Small Horseshoe
Avionics Consoles (Stations #247/#248)

Position NASA Property OTV Monitors IMG
ID # Name of Console Position Tag #s STA #s Medium | Small PG #
#248-A1 Ground Software 1370828 100-32 1 1 0175
(Doubles) 0177
#248 Single wedge with phone 0176
#248-A2 Flight Control 884984 101-32 1 1 0178
(Doubles) 0180
#2438 Single wedge 0179
#248-A3 GNC 1370964 102-30 1 1 0181
(Doubles)
#248 Single wedge with phone 0182
#247-A1 Flight Software 1140186 100-4F 1 1 0185
(Doubles) 0186
0187
#247 Single wedge 0186
#247-A2 DPS 1370852 101-4F 1 1 0188
(Doubles) 0190
#247 Single wedge with phone 0189
#247-A3 SSME Avionics 1019999 102-4F 1 1 0191
(Doubles)

Note: A total of 6 shell casing (12 consoles) and 5 wedges found.

Photographs

IMG 0187 | IMG 0188 IMG 0189 IMG 0190 IMG 0191
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Table 7A. Main Floor — Small Horseshoe
Avionics Support Modules (Stations #247/#248/#295)

Position NASA Property IMG
ID # Description of Support Modules Tag #is STA #s JPG #
#248-A8 Printer No Tag # No STA # 0195
#248-A7 AC Power Distribution Panel 885111 103-2E 0195
#248-A6 ACI No Tag # No STA # 0195
#248-A5 MODCOMP No Tag # No STA # 0195
#248-A4 No equipment found. 209072/ No STA # 0195
447506
#295-A7 Printer 885949/ 100-4D/ 0196
1140194 101-6C
#247-A8 Printer No Tag # No STA # 0197
#247-A7 AC Power Distribution Panel 1018752 103-51 0197
#247-A6 ACI No Tag # No STA # 0197
#247-A5 MODCOMP No Tag # No STA # 0197
#247-A4 No equipment found. 209110/ No STA # 0197
447502

Note: The equipment (e.g., printers, computers) supports Stations #247/#248.

Photographs
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Overview of Avionics Consoles (Stations #247/#248)
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Table 8. Main Floor — Small Horseshoe

Electrical EPDC/Comm & Track/Instrumentation, HAZ GAS/RSS Consoles (Stations #255/#256)

Position NASA Property OTV Monitors IMG
ID # Name of Console Position Tag #s STA #s Medium | Small | JPG #
#256-A1 Comm/Navigation 1139840 100-71 1 1 0198
(Doubles) 0200
#256-A11 Single wedge with phone 0199
#256-A2 Instrumentation C0141738 101-70 1 1 0201
(Doubles) 1140190 0203
#256-A12 Single wedge 0202
#256-A3 Booster Electrical 884977 103-11 1 1 0204
(Doubles) 102-70
#256 Single wedge with phone 0204
#255-A1 Hazardous Warning System 885055 No STA # 1 1 0205
(Doubles) 0207
#255 Single wedge 0206
#255-A2 Ground Electrical 1020053 101-10 1 1 0208
(Doubles)
#255 Single wedge with phone N/A
#255-A3 EPDC 1140189 102-11 1 1 0209
(Doubles)

Note: A total of 6 shell casing (12 consoles) and 5 wedges found.

IMG 0206

IMG 0207

Photographs
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Table 8A. Main Floor — Small Horseshoe
Electrical EPDC/Comm & Track/Instrumentation,
HAZ GAS/RSS Support Modules (Stations #255/#256/#295)

Position NASA Property IMG
ID # Description of Support Modules Tag #is STA #s JPG #
#256-A8 Printer with phone No Tag # No STA # 0213
#256-A7 AC Power Distribution Panel 1035553 No STA # 0213
#256-A6 ACI No Tag # No STA # 0213
#256-A5 MODCOMP No Tag # No STA # 0213
#256-A4 No equipment found. 209076 No STA # 0213
447446

#295-A8 Printer 1139831 100-14 0214
#255-A8 No equipment found. No Tag # No STA # 0215
#255-A7 No equipment found. No Tag # 103-73 0215
#255-A6 No equipment found. No Tag # No STA # 0215
#255-A5 Modules (located in the LCC Lobby) No Tag # No STA # 0215
#255-A4 Modules (located in the LCC Lobby) No Tag # No STA # 0215

Note: The equipment (e.g., printers, computers) supports Stations #255/#256.

Photographs
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Overview of Electrical EPDC/Comm & Track/Instrumentation
HAZ Gas/RSS Consoles (Stations #255/#256)
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Table 9. Summary of Equipment in Firing Room 2

Type Quantity Length Width Height
Management Consoles 8 2.5 ft 4 ft 4 ft
Support Consoles 54 5 ft 4.5 ft 4 ft
Wedges 26 3.5ft 4.5 ft 4 ft
Support Modules 18 7.5 ft 3ft 4 ft
Printer Ends 16 3 ft 3 ft 4 ft
SARA Racks 8 4.4ft 4.5 ft 4 ft
Equipment Total 130
Table 10. Master Consoles (Back Room) (Stations #233/#235)
Position NASA Property OTV Monitors IMG
ID # Name of Console Positions Tag #s STA #s Medium | Small JPG #
#235-Al1 LPS System Engineer No Tag # 102-74 1 0216
(Doubles)
#235-A2 LPS System Engineer No Tag # 101-16 1 0217
(Doubles)
#235-A3 LPS Test Conductor No Tag # 103-71 1 0218
(Doubles)
#233-A3 LPS System Engineer No Tag # 102-31 1 0220
(Doubles)
#233-A2 LPS System Engineer No Tag # 101-33 0221
(Doubles)
#233-Al LPS System Engineer No Tag # 100-33 1 0222
(Doubles)

Note: A total of 6 shells (i.e., doubles, 12 consoles), facing north (#235-A1-#235-A3) and facing south
(#233-A3-#233-A1).

Photographs
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Table 10A. Master Consoles Support Modules (Back Room) (Stations #233/#235)

Position NASA Property IMG
ID # Description of Support Modules Tag #is STA #s JPG #
#233-A5 MOD COMP 447583 No STA # N/A
#233-A7 ACI No Tag # 100-33L N/A
#235-A5 MOD COMP 2233704 No STA # N/A
#235-A7 ACI No Tag # 103-75 N/A

Note: A total of 4 equipment towers (e.g., printers, computer) support Stations #233/#235.

There were four rows of Communication/LPS racks within the Back Room that supported the main firing

Table 10B. Communication/Launch Processing System (LPS) Racks

room consoles.

Position NASA Property IMG
ID # Tag # STA - #s JPG #
#203-A1 1131202 No STA # 0224
#203-A2 1131206 No STA # 0224
#203-A7 699480 No STA # 0224
#203-A8 1131209 No STA # 0224
#194-A41 No Tag # No STA # N/A
#294-A1 2235286 No STA # 0225
#294-A2 2235287 No STA # 0225
#294-A3 2235288 No STA # 0225
No Tag # No Tag # 101-51 N/A
No Tag # No Tag # No STA # N/A
#200-A1 499469/209119 No STA # 0226
#200-A2 449468/209120 No STA # 0226
#200-A7 499467/209121 No STA # 0226
#200-A8 499466/209122 No STA # 0226
#284-A1 478831 No STA # 0228
#266-A1 447550/209099 No STA # 0227,0228
#265-A1 447551/209098 No STA # 0227
#264-A1 447552/209097 No STA # 0227
#268-A1 2163601/44740 No STA # 0228
#263-Al 447556/209095 No STA # 0228
#262-A1 447557/209095 No STA # 0228
#278-A1 447558/209093 No STA # 0228
#281-A1 447563/209092 No STA # 0228
#280-A1 447564/209091 No STA # 0228
#282-A1 447566/209090 No STA # 0228
#274-A1 1023729 No STA # 0228
#273-A1 209088/447568 No STA # 0228
#276-A1 217476/447569 No STA # 0228
#273-A1 447570/209087 No STA # 0228
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Table 10B. Communication/Launch Processing System (LPS) Racks (continued)

Position NASA Property IMG
ID # Tag # STA - #s JPG #
#271-A1 447571/209076 No STA # 0228
#275-A1 447572/209089 No STA # 0228
#206-Al No Tag # No STA # 0231
#202-A1 No Tag # No STA # 0231
#289-A1 651801/219412 No STA # 0231
#260-A1 209103/447542 No STA # 0231
#261-A1 447541/209104 No STA # 0231
#287-A1 2194131/65229 No STA # 0231, 0232
#269-A1 2091021/447531 No STA # 0231, 0232
#270-A1 209105/44753 No STA # 0231, 0232
#237-A1 No Tag # No STA # 0231
#292-A5 No Tag # No STA # 0231, 0233
#292-A4 No Tag # No STA # 0231, 0233
#292-A3 No Tag # No STA # 0231, 0233
#292-A2 No Tag # No STA # 0231, 0233
#292-A1 No Tag # No STA # 0231, 0233
#286-A1 217480/44739 No STA # 0235, 0240
#285-A1 241332 No STA # 0235, 0240
#290-A1 652230/219410 No STA # 0235, 0240
#290-A1 1024233 No STA # 0240
#277-A1 1024234 No STA # 0236, 0240
#241-A1 208155/499606 No STA # 0236, 0240
#242-A1 651800/219411 No STA # 0240
#247-A1 482428 No STA # 0240
#288-A1 1024231 No STA # 0236, 0240
#250-A1 447529/209124 No STA # 0244
#250-A2 No Tag # No STA # 0244
#252-A1 3060765 No STA # 0244, 0246
#252-A2 3060764 No STA # 0244, 0246
#252-A3 3060857 No STA # 0244, 0246
#252-A4 3060856 No STA # 0244
#251-A1 447526 No STA # 0244
#251-A2 No Tag # No STA # 0244
#251-A3 447525/216942 No STA # 0244
#250-A3 447521/209131 No STA # 0244
#200-A25 447520/209132 No STA # 0242,0244
#200-A26 209009/499702 No STA # 0242,0244
#200-A27 209010/499703 No STA # 0242,0244
#200-A9 1145603 No STA # 0243, 0244
#200-A10 No Tag # No STA # 0243, 0244
#200-A11 No Tag # No STA # 0243, 0244
#200-A12 No Tag # No STA # 0243, 0244
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Photographs

Table 10B. Communication/Launch Processing System Racks
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Table 11. Firing Room 2 Miscellaneous Items and Equipment

Item Description IMG JPG #
Status Board 2 large status board screens, one placed on each side of the 4 rear- 0278, 0279,
Screens projection screens. Comprised of 5 columns by 10 rows of data; data 0281, 0282
consisted of countdown milestones.
Rear-projection 4 large screens noted in the middle of the drop ceiling. 0283
Screens* Approximate size: 2x3-meters. Never used during the Space Shuttle
Program.
Room Numbers FR 1 - Room 3P1 0284
FR 2 —Room 3P2 0286
FR 3 —Room 3R3 0287
FR 4 —Room 3P4 0288
Countdown Clocks | Three countdown clocks showing Universal Time, Local Time, and the 0290
Shuttle Countdown Time.
OTV Monitors Brands: JVC, Dell, and Panasonic. 0291, 0292
Sizes: 8 inch (small) to 20 inch (medium) mounted in the consoles.
Plaques* 5 plagques are mounted on the south wall: 0293
From left to right, Apollo 6, Apollo 9, Apollo 12, Apollo 14, and Skylab 1.
Middle Inserts Approximately 12 inches wide x 60 inches high. 0294
Wedges Approximately 58 inches long, 40 inches wide, and 60 inches high. 0295, 0296,
0297, 0298
Consoles Approximately 54 inches long, 56 inches wide, and 60 inches high. 0062
Console Brand: Martin Marietta Aerospace
Panel Brand: Grass Valley Group.
Headsets/ Headsets, keyboards, and phones were found at most of the consoles. 0300, 0301
Keyboards/ Telephone Brand: Siemens.
Phones
Speakers 7 speakers mounted on the walls within the firing room: 0322

5 within the floor level and 1 within each Bubble Room (2).

*|tems that will remain in FR 2, screens and plaques. New countdown clocks will be installed to sync
with the software developed for future program launch requirements.

32




Photographs
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SECTION IV — CONSOLES CLAIMED BY MUSEUMS/ORGANIZATIONS

As part of the Shuttle Transition and Retirement Program, NASA utilized the Government Services
Administration (GSA) portal, http://gsaxcess.gov/NASWel.htm, to offer up potential artifacts for

authorized recipients to claim. The prescreening process provided a fair and equitable opportunity for
recipients to claim historic artifacts during a 42-day viewing period. This is the first time NASA had made
artifacts so widely available to other Federal agencies and to the public. The transfer of artifacts was
extended to the following organizations in priority order: (1) to NASA if a program or project could reuse
the item, (2) to the National Air and Space Museum and NASA Visitor Centers, and (3) to outside
certified organizations such as universities, schools, and museums. Some of the items available in the
GSA portal were shuttle tiles, tires, reinforced carbon-carbon panels, wind tunnel fan blades, signs,
spacesuits, astronaut and shuttle photographs, and firing room consoles. Further information about
artifacts can be found in Appendix D, Space Shuttle Program Artifacts, Information Pamphlet.

A total of 47 consoles were offered up in the portal; 3 in Period 1 (September 2009), 1 in Period 3
(March 2010), 26 in Period 12 (April 2012), and 17 in Period 13 (June 2012). Table 12 lists the
organizations who have claimed consoles as of August 1, 2012.

Table 12. Consoles Claimed by Museums/Organizations

Name of Museum/Organization Type (ltem) Quantity
California Science Center Engineering Consoles 3
Los Angeles, CA
Smithsonian Engineering and Launch Director Consoles 2
Chantilly, VA
Coca Cola Biomed Console 1
Columbus, GA
KSC Visitor Complex Public Affairs, Biomed, Launch Director, and 2
Kennedy Space Center, FL Safety Consoles
Aviation Cadet Museum Engineering and Management Consoles 2
Eureka Springs, AR
March Air Field Museum Engineering and Management Consoles 2
Riverside, CA
Baylor University Engineering Console 1
Waco, TX
U.S. Space Walk of Fame Engineering and Management Consoles 2
Titusville, FL

Total 15

Note: A console is made up of 2 positions (e.g., Public Affairs/Biomed is one console).
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SECTION V — CONSOLE POSITION FUNCTIONS AND RESPONSIBILITIES

Figure 3 illustrates the console layout for Firing Room 3 along with a description of console functions
and responsibilities in Table 13.

_ BACKUP  INTEGRATION

FIRING ROOH

oy | LAUNCH SUPPORT

Figure 3. Firing Room 3 Console Layout

Table 13. Position Row and Console Functions/Responsibilities

Position Row Console Functions/Responsibilities

OMR The Operations Management Room (OMR) is the Mission Management Team (MMT),
which plays a key role in the final polling that takes place during the T-9 minute hold
to clear the vehicle for liftoff. This panel of senior-level Government and contractor
managers is chaired by the Space Shuttle Program Launch Integration Manager.

OSR The Operations Support Room (OSR) is a high-level management team, not directly
involved in the countdown, which typically includes the Associate Administrator for
Space Flight and members of the Mission Management Council, comprised of Center
Directors, who have primary roles in the Space Shuttle Program (JSC, KSC, MSFC, and
SSC). Also seated in this room are the NASA Administrator and his or her Deputy.

AA & AA1A | The NASA Public Affairs office provides launch commentary to the public beginning
approximately five hours before launch and continuing until liftoff. Once the shuttle
has lifted off the pad, Public Affairs commentary switches from Kennedy to Mission
Control at the Johnson Space Center, Houston, TX.

35



Table 13. Position Row and Console Functions (continued)

Position Row

Console Functions/Responsibilities

AA2

The Director of Payload Operations is the top ranking NASA KSC official responsible
for management and technical direction of preflight checkout and integration of the
Space Shuttle and Expendable Launch Vehicle payloads and payload carriers. The
Director conducts his own management poll to verify payloads are ready to fly prior
to participating in the formal polling process conducted during final built-in hold(s).

AA3

This position is assigned at the Launch Director’s discretion.

AA4

The Assistant Launch Director, who supports the Launch Director.

AA5

The Launch Director is the senior member of the Shuttle Launch Team, who has
overall responsibility for management of launch activities and makes the final
determination to launch or scrub. The Launch Director is also a member of the
Mission Management Team.

AA6

The Flow Director oversees the preflight preparation, test, and checkout of the
Orbiter from landing to launch. During the launch countdown phase, the Flow
Director has the most familiarity with all elements of the Shuttle Launch Team.

AB

The Support Test Manager conducts and integrates all Launch Complex 39 ground
support operations at KSC.

AB3 & AB4

The Orbiter Test Conductor (OTC) prime conducts and integrates all orbiter testing
activities required in preparation for flight. This is the senior contractor
representative on the Shuttle Test Team. The alternate OTC supports the prime just
as the Assistant Launch Director supports the Launch Director. All top critical
management positions have alternates.

AB5

The NASA Test Director (NTD) is the leader of the Shuttle Test Team and is
responsible for directing and integrating all flight crew, orbiter, external tank/solid
rocket booster, and ground support testing in the Shuttle launch countdown. The
NTD is responsible for the safety of all personnel inside the Pad after external tank
loading, including the flight crew. This position also reports to the Launch Director.

AB6

The Alternate NASA Test Director is similar to the Alternate OTC mentioned above.
The Alternate NTD keeps track of the timeline for the NTD and works any red crew
issues that may arise.

AB7

The Chief NASA Test Director provides expert advice to the Launch Director, NASA
Test Director, and to the Landing and Recovery Director. The Chief NTD will have
previously served as the NTD for numerous launches.

AB8 & AB8A

The Landing and Recovery Director (LRD) directs all KSC landing operations, including
the Return-to-Launch Site and nominal end-of-mission landings. The Alternate LRD
supports the LRD.

AC & AC1.5

The Safety Console Coordinator is responsible for ensuring all regulations and
requirements affecting personnel and flight hardware safety are addressed and
adhered to during launch countdown activities.

AC2

The NASA Safety provides NASA oversight to all safety issues.

AC3,AC3.5&
AC4

The KSC Physician, Crew Surgeon, and Biomedical Engineer maintain current medical
data on each crew member in the event baseline data is needed in an emergency and
would be responsible for medical advice in event of a contingency.

AC5 & AC5.5

The Payload Test Conductor and Alternate Payload Test Conductor manage and
integrate all payload launch operations and represent the payload customer interests
in countdown planning and execution.
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Table 13. Position Row and Console Functions (continued)

Position Row

Console Functions/Responsibilities

AC6

The NASA Payload Test Director is equivalent in the payloads world and is the chief
position overseeing payload technical issues.

AC7 & AC8

The Tank/Booster Test Conductor and Tank/Booster Test Conductor prime manage
and integrate all external tank and solid rocket booster testing required to launch.

C1

This position consists of the Lead Fluids Engineer, Power System Engineer, Lead
Electrical Engineering, SAM Electrical Engineer, E/ORF Exp. Engineer, Payload
Integration Engineer, Fluids Engineer, SL System Electrical Engineer, Software
Engineer, Mid-Deck NPI, LPS Software Engineer, two Shuttle Payloads Engineers, and
SPARE, which monitors the payloads and critical payload systems flying on the Shuttle
such as electrical power, vital signs for any onboard research animals and critical
temperature or pressure measurements. The personnel assigned to the Payloads
Console vary from mission-to-mission in accordance with the Payload requirements.

HSP 2

The Hot Spare Console (HSP) is available for use should a primary console become
unavailable. Two more HSP consoles are available in the backup firing room.

C2

This position monitors the navigational aids, communications, mechanisms, and
payload accessories.

e The Navigation Aids Engineer maintains/controls landing aids systems such as
radar altimeter, Tactical Air Navigation, Microwave Scanning Beam Landing
System, and Ku-band rendezvous radar.

e The Communications Engineers maintain/control UHF/VHF radios, FM data
downlink, television cameras, Ku-band telemetry, payload/extravehicular
activity data/comm, and S-band voice/telemetry.

e Two Mechanical Engineers are assigned to the airframe and have expert
knowledge of the orbiter’s overall structure and provide expertise in such
matters as closure of the umbilical doors on the orbiter after the external
tank is jettisoned around eight and a half minutes into flight.

e The Payload Electrical Engineer monitors payload electrical systems as they
interface with the orbiter’s electrical systems.

c3&c4

Space Shuttle main engine parameters are monitored at this console and verified that
they are acceptable for main engine start, including the critical task of loading the
external tank with propellant around eight hours before liftoff.

e The Liquid Oxygen Lead Loading engineer and fellow systems engineers are
responsible for loading the external tank with approximately 148,750 gallons
of liquid oxygen (LOX). This is transferred to the external tank via pumps and
a cross-country line from a LOX storage tank located at the launch pad. This
group also controls the oxygen portion of the Main Propulsion System (MPS).

e The Space Shuttle Main Lead System Engineer and systems engineers
monitor all Space Shuttle main engine parameters to verify acceptability for
main engine start beginning at T-6.6 seconds.

e The Liquid Hydrogen Lead Loading Engineering and systems engineers are
responsible for loading the external tank with approximately 383,282 gallons
of liquid hydrogen (LH2). The fuel is transferred via cross-country lines under
different pressure from an LH2 storage sphere at the launch pad. The
pressure is attained by boiling off some of the liquid hydrogen to its gaseous
state in a vaporizer at the storage area.
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Table 13. Position Row and Console Functions (continued)

Position Row

Console Functions/Responsibilities

C3&cC4
(con’t)

The MPS LH3/Helium Engineer monitors the MPS configuration during the
loading of the super cold (cryogenic) liquid hydrogen and the on-board
helium system that operates the LH2 valve.

The Liquid Oxygen/Liquid Hydrogen Supervisor is a management-level
engineer with expert knowledge of the cryogenics, as well as the systems
used to store, transfer, and load the cryos into the shuttle external tank and
MPS.

The MPS/SSME Lead Engineer is a senior engineer, who is extremely
knowledgeable about all of the internal shuttle plumbing through which the
cryos are funneled. This person is also an expert on the main engine
components as they interface with the orbiter.

C58&C6

The position consists of the Range Safety System, Environmental Control and Life
Support System (ECLSS), Environmental Control Systems, Power Reactant, and
Storage Distribution System.

The ECLSS engineers command the environmental and life support systems
on the orbiter. This includes pressurization of the crew module, distribution
of potable water, maintenance of breathing air quality, and functional
verification of the operation of the avionics cooling system throughout the
vehicle.

The Fuel Cell/Power Reactant and Storage Distribution engineers control and
maintain the devices, which produce electrical power for the Shuttle by
passing liquid hydrogen and oxygen over a catalyst in a strictly regulated
operation. A by-product of this function is pure water that provides the crew
with all of their required potable water needs.

The Purge, Vent, and Drain engineer controls all systems related to purging
the orbiter such as conditioned air, gaseous nitrogen, and the operation of
the 14 orbiter vent doors.

The Booster Range Safety engineer is familiar with the destruct devices on
the booster and external tank. This position monitors the health of these
safety devices; the command to fire them in the event of a contingency
would be given by the Air Force, which is responsible for range safety during
Shuttle countdown and launch.

C7 & C8

This position consists of the swingarms, hypergolics, hydraulics, auxiliary power
units/hydraulic power units (APUs/HPUs) at the launch pad as well as on the Shuttle.

The Arms engineers are responsible for the Orbiter Access Arm (OAA) and the
external tank gaseous oxygen vent arm on the fixed service structure at the
launch pad. The flight crew enters the orbiter through the OAA, which is
retracted at seven minutes prior to liftoff. At the end of the OAA is the
environmental chamber, known as the “white room,” that interfaces with the
crew module hatch. The gaseous oxygen vent arm has an attached vent hood
or “beanie cap” to heat the external tank’s liquid oxygen vent system to
prevent ice formation and is retracted at 2 minutes and 30 seconds before
liftoff.
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Table 13. Position Row and Console Functions (continued)

Position Row

Console Functions/Responsibilities

C7 &C8
(con’t)

The Oxidizer System engineer and Fuel Systems engineer control the Orbiter
Maneuvering System (OMS) engines and Reaction Control System (RCS) and
their fuels, which provide the orbiter with thrust and maneuvering capability
in space. There are two OMS engines and 44 RCS thrusters powered by a
combination of hypergol fuel (monomethyl hydrazine) and oxidizer (nitrogen
textroxide). This fuel/oxidizer combination is very hazardous and requires
constant monitoring and adjustment.

The Lead, Auxiliary Power Unit (APU) engineer and Systems engineer control
the APUs, which run hydraulic pumps on the orbiter. The APUs are powered
by hydrazine passing over a catalytic bed. These engineers also control the
water spray boilers that cool the hydraulic fluid and the APU lube oil.

The Hydraulics Lead engineer takes the hydraulic pressure generated by the
APU/pump combination and directs it to the systems needing it. This
includes the orbiter landing gear, main engine thrust vector controllers,
rudder speed brake, elevons, and the body flap.

The Solid Rocket Booster (HPU/HYD) Systems engineer control the HPUs on
the two shuttle boosters and route the resulting hydraulic pressure to the
SRB engine gimbal actuators. The HPUs on the boosters are very similar to
the APUs on the orbiter.

C9 & C10

This position consists of the hazardous gas, instrumentation, and electrical power
distribution and control systems both on the Shuttle as well as monitoring the
systems of these console stations.

The Orbiter Instrumentation engineer and Systems engineer maintain and
control the validity of Shuttle telemetry and instrumentation used for vehicle
processing. They also maintain and monitor the on-board caution and
warning electronics assembly, which provides the flight crew with visual and
audible indications of out-of-tolerance conditions for selective flight-critical
measurements. They also perform checkout and maintenance of the flight
recorders which store orbiter instrumentation data, payload data, and
modular auxiliary data during the mission.

The Hazardous Gas System engineer monitors the detection systems for
hazardous concentrations of hydrogen, hypergolic fuels, and various items of
fire detection equipment. These are located on board the vehicle as well as
on select ground support equipment.

The Electrical Power Distribution and Control System engineers control and
monitor electrical power distribution to the orbiter and payload buses and
perform testing of the orbiter pyrotechnic devices.

The External Tank/Solid Rocket Electrical Systems engineer controls and
monitors electrical power distribution to the SRB joint heater and external
tank heater systems and perform testing of the SRB recovery system and SRB
pyrotechnical devices.
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Table 13. Position Row and Console Functions (continued)

Position Row

Console Functions/Responsibilities

Cl1 & C12

This position consists of the avionics, monitoring of the shuttle’s avionics system, and
controls or assists in controlling most of the Shuttle systems.

e The Guidance and Navigation System engineers are responsible for the
guidance and navigation hardware on board the orbiter. This includes the
inertial measurement unit, which is used to compute the inertial attitude and
velocity of the orbiter. Star trackers are used to obtain position data on
orbit. Rotational and translational hand controllers, along with the rudder
pedal transducer assemblies, provide crew input for manual roll, pitch, yaw,
lateral, longitudinal, vertical, and rudder/brakes to the flight control systems.

e The Orbiter Flight Control engineer, Ascent Flight Control engineer, and the
SRB Flight Controls engineer monitor these flight control systems on the
Shuttle elements during countdown and liftoff.

e The Data Processing System engineers are responsible for operation, control,
and software loading of the five General Purpose Computers (GPC) on the
orbiter, and monitor the data streams and hardware devices that interface
the GPC to Shuttle systems and flight crew. The GPCs provide the critical
function of autonomous onboard control and monitoring of vehicle systems
during flight.

e The Flight Software engineer is responsible for the proper formatting and
loading of flight computer programs and critical support data into the mass
memory units for subsequent use by the GPC aboard the orbiter. This
position also oversees configuration control of these programs and data
during the loading process.

e The SSME Controller engineers are responsible for operations, control, and
software loading of the main engine controllers. The main engine controllers
function as computerized feedback and control systems for operation- and
performance-monitoring of the three SSMEs.

Backup and
Integration

The Backup Console is available for use by various systems when their primary
console is unavailable. During launch countdown, this console is used by the Ground
Launch Sequencer (GLS) to monitor vehicle measurements. The GLS is an automated
program, which controls all activity during the final portion of the countdown. Once
it is started at about T-45 minutes, the remainder of the countdown can be
accomplished with no further manual actions from the firing room. When the
countdown resumes after the final built-in hold at T-9 minutes, the GLS assumes
automatic control of the count, monitoring vehicle parameters, and is able to halt the
countdown if a problem is detected. At T-31 seconds, it issues the command to the
onboard launch sequences that allows the Shuttle to start its engines and launch.

The GLS also provides automatic safing functions to the vehicle and ground support
systems should a recycle or abort occur.
e The Orbiter Project engineer and Orbiter Test Project engineer coordinate
testing and troubleshooting involving multiple systems. They monitor overall
Shuttle configuration and systems status.
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Table 13. Position Row and Console Functions (continued)

Position Row

Console Functions/Responsibilities

Backup and e The Shuttle Project engineer is the senior NASA engineer in the firing room
Integration — during the launch countdown. This position directs troubleshooting and
(con’t) recovery from failures encountered during the countdown process.
e The GLS engineer and Systems engineer monitor the performance of the GLS
prior to and during the final countdown.
Master This position consists of the master Launch Processing System (LPS) consoles. The
Console LPS Test Conductors are responsible for monitoring and verifying the integrity of the

(Back Room) | LPS. The personnel staffing these consoles are responsible for controlling the
configuration of all the consoles in the primary firing room, 30 other processors, and
many more peripheral devices that make up a “firing room.”

e Prior to the start of testing, the LPS consoles load the correct software into
each of the remaining computers, connects the proper data paths to and
from the Shuttle and all ground support equipment, and initializes the entire
firing room system to begin processing.

During routine Shuttle testing, these consoles perform integrity or health
monitoring of all firing room assemblies, including the other consoles. Should
a unit fail, the Master Console provides malfunction recovery and performs
the necessary reconfiguration to allow the failed unit or spare unit to be
brought back into service. After testing is complete, the Master Console
controls problem resolution of failed components and prepares the firing
room for the next test.

SECTION VI - HISTORIC LAUNCHES AND LANDINGS
Table 14 illustrates the historic launches and landings supported by each firing room. The information

provided is grouped by space program, mission number, vehicle flight number, launch date, launch site,
landing site, and landing date.

Table 14. Historic Launches and Landings

Firing Room 1

Space Mission Vehicle/ Launch Launch Site Landing Landing
Program No. Flight No. Date LC39A | LC39B Site Date
Apollo Program
Apollo 4 03032 11-09-67 X North Pacific 11-09-67
Ocean
Apollo 8 03626 12-21-68 X North Pacific 12-27-68
Ocean
Apollo 11 04039 07-16-69 X North Pacific 07-24-69
Ocean
Apollo 13 04371 04-11-70 X South Pacific 04-17-70
Ocean
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Table 14. Historic Launches and Landings (continued)

Firing Room 1 (continued)

Space Mission Vehicle/ Launch Launch Site Landing Landing
Program No. Flight No. Date LC39A | LC39B Site Date
Apollo Program (continued)
Apollo 15 05351 07-26-71 X North Pacific 08-07-71
Ocean
Apollo 16 06000 04-16-72 X South Pacific 04-27-72
Ocean
Apollo 17 06300 12-07-72 X South Pacific 12-19-72
Ocean
Space Shuttle Program
STS-1 Columbia-1 04-12-81 X EAFB, 23 04-14-81
STS-2 Columbia-2 11-12-81 X EAFB, 23 11-14-81
STS-3 Columbia-3 03-22-82 X WSMR, 17 03-30-82
STS-4 Columbia-4 06-27-82 X EAFB, 22 07-04-82
STS-5 Columbia-5 11-11-82 X EAFB, 22 11-16-82
STS-6 Challenger-1 04-04-83 X EAFB, 22 04-09-83
STS-7 Challenger-2 06-18-83 X EAFB, 15 06-24-83
STS-8 Challenger-3 08-30-83 X EAFB, 22 09-05-83
STS-9 Columbia-6 11-28-83 X EAFB, 17L 12-08-83
STS-26 Discovery-7 09-29-88 X EAFB, 17L 10-03-88
STS-27 Atlantis-3 12-02-88 X EAFB, 17L 12-06-88
STS-29 Discovery-8 03-13-89 X EAFB, 22 03-18-89
STS-30 Atlantis-4 05-04-89 X EAFB, 22 05-28-89
STS-31 Discovery-10 04-24-90 X EAFB, 22 04-29-90
STS-32 Columbia-9 01-09-90 X EAFB, 22 01-20-90
STS-34 Atlantis-5 10-18-89 X EAFB, 23L 10-23-89
STS-35 Columbia-10 12-02-90 X EAFB, 22 12-10-90
STS-39 Discovery-12 04-28-91 X KSC, 15 04-06-91
STS-41B Challenger-4 02-03-84 X KSC, 15 02-11-84
(STS-10)
STS-41D Discovery-1 08-30-84 X EAFB, 17L 09-05-84
(STS-12)
STS-43 Atlantis-9 08-02-91 X KSC, 15 08-11-91
STS-44 Atlantis-10 11-24-91 X EAFB, O5R 12-01-91
STS-47 Endeavour-2 09-12-92 X KSC, 33 09-20-92
STS-49 Endeavour-1 05-07-92 X EAFB, 22 05-16-92
STS-51 Discovery-17 09-12-93 X KSC, 15 09-22-93
STS-51A Discovery-2 11-08-84 X KSC, 15 11-16-84
(STS-14)
STS-51B Challenger-7 04-29-85 X EAFB, 17L 05-06-85
(STS-17)
STS-51F Challenger-9 07-29-85 X EAFB, 23 08-06-85
STS-511 Discovery-6 08-27-85 X EAFB, 23 09-03-85
(STS-20)
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Table 14. Historic Launches and Landings (continued)

Firing Room 1 (continued)

Space Mission Vehicle/ Launch Launch Site Landing Landing
Program No. Flight No. Date LC39A | LC39B Site Date
Space Shuttle Program (continued)

STS-53 Discovery-15 12-02-92 X EAFB, 22 12-09-92
STS-55 Columbia-14 04-26-93 X EAFB, 22 05-06-93
STS-59 Endeavour-6 04-09-94 X EAFB, 22 04-20-94
STS-60 Discovery-18 02-03-94 X KSC, 15 02-11-94
STS-61A Challenger-9 10-30-85 X EAFB, 17L 11-06-85

(STS-22)
STS-61C Columbia-7 01-12-86 X EAFB, 22 01-18-86

(STS-24)
STS-68 Endeavour-7 09-30-94 X EAFB, 22 10-11-94
STS-69 Endeavour-9 09-07-95 X KSC, 33 09-18-95
STS-71 Atlantis-14 06-27-95 X KSC, 15 07-07-95
STS-72 Endeavour-10 01-11-96 X KSC, 15 01-20-96
STS-74 Atlantis-15 11-12-95 X KSC, 33 11-20-95
STS-75 Columbia-19 02-22-96 X KSC, 33 03-09-96
STS-76 Atlantis-16 03-22-96 X EAFB, 22 03-31-96
STS-77 Endeavour-11 05-19-96 X KSC, 33 05-29-96
STS-79 Atlantis-17 09-16-96 X KSC, 15 09-26-96
STS-81 Atlantis-18 01-12-97 X KSC, 33 01-22-97
STS-83 Columbia-22 04-04-97 X KSC, 33 04-08-97
STS-86 Atlantis-20 09-25-97 X KSC, 15 10-06-97
STS-89 Endeavour-12 01-22-98 X KSC, 15 01-31-98
STS-91 Discovery-24 06-02-98 X KSC, 15 06-12-98
STS-93 Columbia-26 07-23-99 X KSC, 33 07-27-99
STS-94 Columbia-23 07-01-97 X KSC, 33 07-17-97
STS-95 Discovery-25 10-29-98 X KSC, 33 11-07-98
STS-96 Discovery-26 05-27-99 X KSC, 15 06-06-99
STS-97 Endeavour-15 11-30-00 X KSC, 15 12-11-00
STS-101 Atlantis-21 05-19-00 X KSC, 15 05-29-00
STS-102 Discovery-29 03-08-01 X KSC, 15 03-21-01
STS-103 Discovery-27 12-19-99 X KSC, 33 12-27-99
STS-106 Atlantis-22 09-08-00 X KSC, 15 09-20-00
STS-109 Columbia-27 03-01-02 X KSC, 33 03-12-02
STS-111 Endeavour-18 06-05-02 X EAFB, 22 06-19-02
STS-113 Endeavour-19 11-23-02 X KSC, 33 12-07-02

Firing Room 2
Apollo Program
Apollo 6 03170 04-04-68 X Pacific Ocean 04-04-68
Apollo 9 03769 03-03-69 X Atlantic 03-13-69
Ocean

Apollo 12 04225 11-14-69 X Pacific Ocean 11-24-69
Apollo 14 04900 01-31-71 X Pacific Ocean 02-09-71
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Table 14. Historic Launches and Landings (continued)

Firing Room 2 (continued)

Space Mission Vehicle/ Launch Launch Site Landing Landing
Program No. Flight No. Date LC39A | LC39B Site Date
Apollo Program (continued)
| Skylab1 | - | 051473 | Xx | | Pacific Ocean | 07-11-79
No Space Shuttle Program missions
Firing Room 3
Apollo Program
Apollo 10 03941 05-18-69 X Pacific Ocean 05-26-69
Skylab 2 05-25-73 X Pacific Ocean 06-22-73
Skylab 3 07-28-73 X Pacific Ocean 09-25-73
Skylab 4 11-16-73 X Pacific Ocean 02-08-74
Apollo-Soyuz 07-15-75 X Pacific Ocean 07-24-75
Test Project
Space Shuttle Program
STS-28 Columbia - 8 08-08-89 X EAFB, 17 08-13-89
STS-33 Discovery -9 11-22-89 X EAFB, 04 11-27-89
STS-36 Atlantis-6 02-28-90 X EAFB, 23 03-04-90
STS-37 Atlantis-8 04-05-91 X EAFB, 33 04-11-91
STS-38 Atlantis-7 11-15-90 X KSC, 33 11-20-90
STS-40 Columbia-11 06-05-91 X EAFB, 22 06-14-91
STS-41 Discovery-11 10-06-90 X EAFB, 22 10-10-90
STS-41C Challenger-6 04-06-84 X EAFB, 17 04-13-84
(STS-11)
STS-41G Challenger-6 10-05-84 X KSC, 33 10-13-84
(STS-13)
STS-42 Discovery-14 01-22-92 X EAFB, 22 01-30-92
STS-45 Atlantis-11 03-24-92 X KSC, 33 04-02-92
STS-46 Atlantis-12 07-31-92 X KSC, 33 08-08-92
STS-48 Discovery-13 09-12-91 X EAFB, 22 09-18-91
STS-50 Columbia-12 06-25-92 X KSC, 33 07-09-92
STS-51C Discovery-3 01-24-85 X KSC, 15 01-27-85
(STS-15)
STS-51D Discovery-4 04-12-85 X KSC, 33 04-19-85
(STS-16)
STS-51G Discovery-5 06-17-85 X EAFB, 23 06-24-85
(STS-18)
STS-51) Atlantis-1 10-03-85 X EAFB, 23 10-07-85
(STS-21)
STS-51L Challenger-10 01-28-86 X Catastrophic 01-28-86
(STS-25) Event
STS-52 Columbia-13 10-22-92 X KSC, 33 11-01-92
STS-54 Endeavour-3 01-13-93 X KSC, 33 01-19-93
STS-56 Discovery-16 04-08-93 X KSC, 33 04-17-93
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Table 14. Historic Launches and Landings (continued)

Firing Room 3 (continued)

Space Mission Vehicle/ Launch Launch Site Landing Landing
Program No. Flight No. Date LC39A | LC39B Site Date
Space Shuttle Program (continued)
STS-57 Endeavour-4 06-21-93 X KSC, 33 07-01-95
STS-58 Columbia-15 10-18-93 X EAFB, 22 11-01-93
STS-61 Endeavour-5 12-02-93 X KSC, 33 12-13-93
STS-61B Atlantis-2 11-26-85 X EAFB, 22 12-03-85
(STS-23)
STS-62 Columbia-16 03-04-94 X KSC, 33 03-18-94
STS-63 Discovery-20 02-03-95 X KSC, 15 02-11-95
STS-64 Discovery-19 09-09-94 X EAFB, 04 09-20-94
STS-65 Columbia-17 07-08-94 X KSC, 33 07-23-94
STS-66 Atlantis-13 11-03-94 X EAFB, 22 11-14-94
STS-67 Endeavour-8 03-02-95 X EAFB, 22 03-18-95
STS-70 Discovery-21 07-13-95 X KSC, 33 07-22-95
STS-73 Columbia-18 10-20-95 X KSC, 33 11-05-95
STS-78 Columbia-20 06-20-96 X KSC, 33 07-07-96
STS-80 Columbia-21 11-19-96 X KSC, 33 12-07-96
STS-82 Discovery-22 02-11-97 X KSC, 15 02-21-97
STS-85 Discovery-23 08-07-97 X KSC, 33 08-19-97
STS-87 Columbia-24 11-19-97 X KSC, 33 12-05-97
STS-88 Endeavour-13 12-04-98 X KSC, 15 12-15-98
STS-90 Columbia-25 04-17-98 X KSC, 33 05-03-98
STS-92 Discovery-28 10-11-00 X EAFB, 22 10-24-00
STS-98 Atlantis-23 02-07-01 X EAFB, 22 02-20-01
STS-99 Endeavour-14 02-11-00 X KSC, 33 02-22-00
STS-100 Endeavour-16 04-19-01 X EAFB, 22 05-01-01
STS-104 Atlantis-24 07-12-01 X KSC, 15 07-24-01
STS-105 Discovery-30 08-10-01 X KSC, 15 08-22-01
STS-107 Columbia-28 01-16-03 X Catastrophic 02-01-03
Event
STS-108 Endeavour-17 12-05-01 X KSC, 15 12-17-01
STS-110 Atlantis-25 04-08-02 X KSC, 33 04-19-02
STS-112 Atlantis-25 10-07-02 X KSC, 33 10-18-02
STS-114 Discovery-31 07-26-05 X EAFB, 22 08-09-05
Firing Room 4
No Apollo Program missions
Space Shuttle Program
STS-84 Atlantis-19 05-15-97 X KSC, 33 05-24-97
STS-115 Atlantis-27 09-09-06 X KSC, 33 09-21-06
STS-116 Discovery-33 12-09-06 X KSC, 15 12-22-06
STS-117 Atlantis-28 06-08-07 X EAFB, 22 06-22-07
STS-118 Endeavour-20 08-08-07 X KSC, 15 08-21-07
STS-119 Discovery-36 03-15-09 X KSC, 15 03-28-09
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Table 14. Historic Launches and Landings (continued)

Firing Room 4 (continued)

Space Mission Vehicle/ Launch Launch Site Landing Landing
Program No. Flight No. Date LC39A | LC39B Site Date
Space Shuttle Program (continued)

STS-120 Discovery-34 10-23-07 X KSC, 33 11-07-07
STS-121 Discovery-32 07-04-06 X KSC, 15 07-17-06
STS-122 Atlantis-29 02-07-08 X KSC, 15 02-20-08
STS-123 Endeavour-21 03-11-08 X KSC, 15 03-26-08
STS-124 Discovery-35 05-31-08 X KSC, 15 06-14-08
STS-125 Atlantis-30 05-11-09 X EAFB, 22 05-24-09
STS-126 Endeavour-22 11-14-08 X EAFB, 04L 11-20-08
STS-127 Endeavour-23 07-15-09 X KSC, 15 07-31-09
STS-128 Discovery-37 08-28-09 X EAFB, 22L 09-11-09
STS-129 Atlantis-31 11-16-09 X KSC, 33 11-27-09
STS-130 Endeavour-24 02-08-10 X KSC, 15 02-21-10
STS-131 Discovery-38 04-05-10 X KSC, 33 04-20-10
STS-132 Atlantis-32 05-14-10 X KSC, 33 05-26-10
STS-133 Discovery-39 02-24-11 X KSC, 15 03-09-11
STS-134 Endeavour-25 05-16-11 X KSC, 15 06-01-11
STS-135 Atlantis-33 07-08-11 X KSC, 15 07-21-11

SECTION VII - SUMMARY OF SPACE SHUTTLE FLIGHTS

The Space Shuttle Program flew a total of 135 flights over a 30-year period. Table 15 shows a
breakdown of the total flights flown by each orbiter including the first and last launch dates and flight
mission number.

SECTION VIII — CONCLUSION

Table 15. Summary of Space Shuttle Flights

Total No. First Mission Last Mission
Orbiter of Flights Flight No. Flight No.
Columbia 28 04-12-81 STS-1 01-16-03 | STS-107
Challenger 10 04-04-83 STS-6 01-28-86 | STS-51L
Discovery 39 08-30-84 | STS-41D | 02-24-11 | STS-133
Atlantis 33 10-03-85 STS-51) 07-08-11 | STS-135
Endeavour 25 05-07-92 STS-49 05-16-11 | STS-134
Total 135

As NASA looks to the future, the firing rooms are being redesigned and upgraded to launch a variety of

space vehicles. Only Firing Room 2 remained with the original historic consoles and horseshoe layout
still in place. This equipment inventory endeavored to capture the consoles as they looked and
functioned during the Apollo and Space Shuttle programs. Now displayed in museums across the

country, the consoles have a new mission — inspiring future space explorers!
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APPENDIX A — FIRING ROOM LAYOUTS AND LCC FLOOR PLANS
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Figure A-1. Apollo-era Firing Room Layouts, dated September 1, 1971.



APPENDIX A — FIRING ROOM LAYOUTS AND LCC FLOOR PLANS (con’t)
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APPENDIX A — FIRING ROOM LAYOUTS AND LCC FLOOR PLANS (con’t)
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APPENDIX A — FIRING ROOM LAYOUTS AND LCC FLOOR PLANS (con’t)
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Figure A-4. Reynolds, Smith, and Hills, “Existing Equipment Layout,
Firing Rooms 3 & 4, Area “R”, dated April 22, 1996.



APPENDIX A — FIRING ROOM LAYOUTS AND LCC FLOOR PLANS (con’t)
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APPENDIX A — FIRING ROOM LAYOUTS AND LCC FLOOR PLANS (con’t)
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APPENDIX B — PHOTOGRAPH RECORD

IMG i
Number Description
Table 1. AA Row — Management Consoles (reference page 8)
IMG_0001 Console AA-1 Payload Director, looking West
IMG_0002 Console AA-2 Deputy Payload Director, looking West
IMG_0003 Console AA-3 Deputy International Space Station (ISS) Program Manager, looking West
IMG_0004 Console AA-4 ISS External Relations Officer, looking West
IMG_0005 Console AA-5 Integration and Test Operations Manager, looking West
IMG_0006 Console AA-6 PAC, looking West
IMG_0007 Console AA-7 PAC, looking West
IMG_0008 Console AA-8 PAC, looking West
IMG_0009 Consoles AA-8/AA-7, looking West
IMG_0010 Consoles AA-6/AA-5, looking West
IMG_0011 Consoles AA-4/AA-3, looking West
IMG_0012 Consoles AA-2/AA-1, looking West
IMG_0013 Consoles AA-2/AA-1 with modified panels, looking West
IMG_0014 AA Row, looking Northwest
IMG_0015 AA Row, looking Northwest
IMG_0016 AA Row, looking Southeast
IMG_0017 Back of AA Row, looking Northeast
IMG_0018 Backside of AA Row, showing raised flooring, looking Northeast
Table 1A. AB Row — Management Consoles (reference page 9)
IMG_0019 Console AB-1 Mission Management, looking West
IMG_0020 Console AB-2 Program Manager, looking West
IMG_0021 Console AB-3 ISS Deputy Program Manager, looking West
IMG_0022 Console AB-4 Ground Systems Program Manager, looking West
IMG_0023 Console AB-5 Ground Systems Director, looking West
IMG_0024 Console AB-6 Integrated Data Systems, looking West
IMG_0025 Console AB-7 Integrated Data Systems, looking West
IMG_0026 Console AB-8 Integrated Data Systems, looking West
IMG_0027 Consoles AB-8/AB-7, looking West
IMG_0028 Consoles AB-6/AB-5, looking West
IMG_0029 Consoles AB-4/AB-3, looking West
IMG_0030 Consoles AB-2/AB-1, looking West
IMG_0031 AB Row, looking Northwest
IMG_0032 AB Row, looking Southwest
IMG_0033 Backside of AB Row, looking Northeast
IMG_0034 Stairs to both management rows, looking Northeast
IMG_0035 Close-up of Rows AA and AB, looking Northwest
Table 1B. Operations Management Room (OMR) (South Bubble Room - ICE Team)
(reference page 10)
IMG_0036 Entrance to OMR, looking East
IMG_0037 North entrance (Room 3P6) into OMR, looking South
IMG_0038 Upper row of consoles A-1 thru A-7 (computers removed), looking Southwest
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APPENDIX B — PHOTOGRAPH RECORD (con’t)

Table 1B. Operations Management Room (OMR) (South Bubble Room - ICE Team)
(reference page 10) (continued)

IMG_0039 Lower row of consoles A-8 thru A-16 (computers removed), looking Southwest
IMG_0040 Outside view of OMR, looking Southeast
IMG_0041 Loud speaker in OMR, looking South
Table 1C. Operations Support Room (OSR) North Bubble Room (reference page 11)
IMG_0042 North entrance (Room 3P5) into OSR from Mezzanine floor, looking South
IMG_0043 Inside OSR, renovated for office space, looking Southwest
IMG_0044 Inside OSR showing glass walls and support structures, looking South
IMG_0045 Inside view, looking South
IMG_0046 Outside view of OSR with 4% floor observation deck above, looking Northeast

Table 2. Payload, Safety & Mission Assurance (S&MA), Space Shuttle Program (SSP)
Launch Integration Support Consoles (Large Horseshoe)
(Stations #223, #234, #240, and #243) (reference page 12)

IMG_0047 Console 0234A1, looking Northeast

IMG_0048 Console 0234A1 Wedge, looking Northeast
IMG_0049 Console 0234A1 Wedge Combo, looking Northeast
IMG_0050 Console 0234A2, looking Northeast

IMG_0051 Console 0234A2 Wedge, looking Northeast
IMG_0052 Console 0234A2 Wedge Combo, looking Northeast
IMG_0053 Console 0234A3, looking Northeast

IMG_0054 Consoles 0234A1 thru 0234A3, looking Northeast
IMG_0055 Console 0243A1, looking East

IMG_0056 Console 0243A2, looking East

IMG_0057 Console 0243A3, looking East

IMG_0058 Consoles 0243A1 thru 0243A3, looking East
IMG_0059 Console 0240A1, looking East

IMG_0060 Console 0240A2, looking East

IMG_0061 Console 0240A3, looking East

IMG_0062 Consoles 0240A1 thru 0240A3, looking Southeast
IMG_0063 Console 0223A1, looking East

IMG_0064 Console 0223A1 Closed Wedge cover, looking East
IMG_0065 Console 0223A1 Wedge Combo, looking East
IMG_0066 Console 0223A2, looking Southeast

IMG_0067 Console 0223A2 Wedge, looking Southeast
IMG_0068 Console 0223A2 Wedge Combo, looking Southeast
IMG_0069 Console 0223A3, looking Southeast

IMG_0070 Consoles 0223A1 thru 0223A3, looking Southeast
IMG_0071 Overall view of large horseshoe consoles, looking Southeast

Overall view of large horseshoe consoles with Management Rows (upper left), looking
IMG_0072 Southeast

Overall view of large horseshoe consoles with Support Modules (right), looking
IMG_0073 Southeast

Overall view of large horseshoe consoles with Management Rows (upper right), looking
IMG_0074 Northeast
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APPENDIX B — PHOTOGRAPH RECORD (con’t)

Table 2. Payload, Safety & Mission Assurance (S&MA), Space Shuttle Program (SSP)
Launch Integration Support Consoles (Large Horseshoe)
(Stations #223, #234, #240, and #243) (reference page 12) (continued)

Overall view of large horseshoe consoles with Support Modules (left), looking

IMG_0075 Northeast
Table 2A. Payload Support Modules (#243/#234/#295) (reference page 14)
IMG_0076 Support Modules 0234A4 thru 0234A8, looking West
IMG_0077 Storage Console 0295A1, looking West
IMG_0078 Support Modules 0243A4 thru 0243A8, looking West
Support Modules 0234 (left) & 0243 (right) + Storage Console 0295A1, looking
IMG_0079 Northwest
IMG_0080 Close-up of Support Module Panel 0243A5, looking West
Table 2B. S&MA and SSP Support Modules (#223/#240/#295) (reference page 15)
IMG_0081 Support Modules 0240A4 thru 0240A8, looking West
IMG_0082 Storage Console 0295A2, looking West
IMG_0083 Support Modules 0223A4 thru 0223A8, looking West
IMG_0084 Overall view of large horseshoe Support Modules, looking Northwest
Table 3. Cryogenic Propulsion Consoles (#215/#216) (reference page 16)
IMG_0085 Console 0216A1, looking Northeast
IMG_0086 Console 0216A1 Wedge, looking Northeast
IMG_0087 Console 0216A1 Wedge Combo, looking Northeast
IMG_0088 Console 0216A2, looking Northeast
IMG_0089 Console 0216A2 Wedge, looking Northeast
IMG_0090 Console 0216A2 Wedge Combo, looking Northeast
IMG_0091 Console 0216A3, looking East
IMG_0092 Console 0216A3 Bridge, looking East
IMG_0093 Consoles 0216A1 thru 0216A3, looking Northeast
IMG_0094 Console 0215A1, looking East
IMG_0095 Console 0215A1 Wedge, looking East
IMG_0096 Console 0215A1 Wedge Combo, looking East
IMG_0097 Console 0215A2, looking Southeast
IMG_0098 Console 0215A2 Wedge, looking Southeast
IMG_0099 Console 0215A2 Wedge Combo, looking Southeast
IMG_0100 Console 0215A3, looking Southeast
IMG_0101 Consoles 0215A1 thru 0215A3, looking Southeast
IMG_0102 Overall view of horseshoe consoles, looking South
IMG_0103 Overall view of horseshoe consoles, looking North
Table 3A. Cryogenic Support Modules (#215/#216/#295) (reference page 17)
IMG_0104 Support Modules 0216A4 thru 0216A8, looking West
IMG_0105 Storage Console 0295A3, looking West
IMG_0106 Support Modules 0215A4 thru 0215A8, looking West
Table 4. APU/HYDR/ECLSS/OMS/RCS/FC/PRSD Consoles (#204/#224)
(reference page 18)
IMG_0107 Console 0204A1, looking Northeast
IMG_0108 Console 0204A1 Wedge, looking Northeast
IMG_0109 Console 0204A1 Wedge Combo, looking Northeast
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APPENDIX B — PHOTOGRAPH RECORD (con’t)

Table 4. APU/HYDR/ECLSS/OMS/RCS/FC/PRSD Consoles (#204/#224)
(reference page 18) (con’t)

IMG_0110 Console 0204A2, looking Northeast
IMG_0111 Console 0204A2 Wedge, looking Northeast
IMG_0112 Console 0204A2 Wedge Combo, looking Northeast
IMG_0113 Console 0204A3, looking East
IMG_0114 Console 0204A3 Bridge, looking East
IMG_0115 Console 0204A3 Bridge Combo, looking East
IMG_0116 Consoles 0204A1 thru 0204A3, looking Northeast
IMG_0117 Console 0224A1, looking East
IMG_0118 Console 0224A1 Wedge, looking East
IMG_0119 Console 0224A1 Wedge Combo, looking East
IMG_0120 Console 0224A2, looking East
IMG_0121 Console 0224A2 Wedge, looking East
IMG_0122 Console 0224A2 Wedge Combo, looking East
IMG_0123 Console 0224A3, looking Southeast
IMG_0124 Consoles 0224A1 thru 0224A3, looking Southeast
IMG_0125 Overall view of horseshoe consoles, looking South
IMG_0126 Overall view of horseshoe consoles, looking North
Table 4A. APU/HYDR/ECLSS/OMS/RCS/FC/PRSD Support Modules (#204/#224/#295)
(reference page 19)
IMG_0127 Support Modules 0204A4 thru 0204A8, looking West
IMG_0128 Storage Console 0295A4, looking West
IMG_0129 Support Modules 0224A4 thru 0224A8, looking West
Table 5. Chief Engineer/ESA Management Consoles (#231/#232) (reference page 20)
IMG_0130 Console 0232A1, looking Northeast
IMG_0131 Console 0232A11 Wedge including OIS Panel, looking Northeast
IMG_0132 Console 0232A1 Wedge Combo, looking Northeast
IMG_0133 Console 0232A2, looking Northeast
IMG_0134 Console 0232A2 Wedge, looking Northeast
IMG_0135 Console 0232A2 Wedge Combo, looking Northeast
IMG_0136 Console 0232A3, looking East
IMG_0137 Console 0232A3 Bridge, looking East
IMG_0138 Console 0232A3 Bridge Combo, looking East
IMG_0139 Consoles 0232A1 thru 0232A3, looking Northeast
IMG_0140 Console 0231A1, looking West
IMG_0141 Console 0231A11 Wedge including OIS Panel, looking East
IMG_0142 Console 0231A1 Wedge Combo, looking East
IMG_0143 Console 0231A2, looking Southeast
IMG_0144 Console 0231A12 Wedge including OIS Panel, looking Southeast
IMG_0145 Console 0231A2 and Wedge Combo, looking Southeast
IMG_0146 Console 0231A3, looking Southeast
IMG_0147 Consoles 0231A1 thru 0231A3, looking Southeast
IMG_0148 Overall view of horseshoe consoles, looking Southeast
IMG_0149 Overall view of horseshoe consoles, looking Northeast
IMG_0150 Support Modules 0232A4 thru 0232A8, looking West
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APPENDIX B — PHOTOGRAPH RECORD (con’t)

Table 5A. Chief Engineer/ESA Management Support Modules (#231/#232/#295)
(reference page 21)

IMG_0151 Storage Console 0295A5, looking West

IMG_0152 Support Modules 0231A4 thru 0231A8, looking West
Table 6. Mechanical PVD/ECS/MEQ/MECH and Electrical ET/SRB Consoles
(#208/#239) (reference page 22)

IMG_0153 Console 0208A1, looking Northeast

IMG_0154 Console 0208A1 Wedge, looking Northeast

IMG_0155 Console 0208A1 Wedge Combo, looking Northeast

IMG_0156 Console 0208A2, looking Northeast

IMG_0157 Console 0208A2 Wedge, looking Northwest

IMG_0158 Console 0208A2 and Wedge Combo, looking Northwest

IMG_0159 Console 0208A3, looking East

IMG_0160 Console 0208A3 Bridge, looking East

IMG_0161 Console 0208A3 Bridge Combo, looking East

IMG_0162 Consoles 0208A1 thru 0208A3, looking Northeast

IMG_0163 Console 0239A1, looking East

IMG_0164 Console 0239A1 Wedge, Looking East

IMG_0165 Console 0239A1 Wedge Combo, looking East

IMG_0166 Console 0239A2, looking Southeast

IMG_0167 Console 0239A2 Wedge Combo, looking Southeast

IMG_0168 Console 0239A3, looking Southeast

IMG_0169 Consoles 0239A1 thru 0239A3, looking Southeast

IMG_0170 Overall view of horseshoe consoles, looking Southeast

IMG_0171 Overall view of horseshoe consoles, looking Northeast
Table 6A. Mechanical PVD/ECS/MEQ/MECH and Electrical ET/SRB Support Modules
(#208/#239/#295) (reference page 23)

IMG_0172 Support Modules 0208A4 thru 0208A8, looking West

IMG_0173 Storage Module 0295A6, looking West

IMG_0174 Support Modules 0239A4 thru 0239A8, looking West
Table 7. Avionics Consoles (#247/#248) (reference page 24)

IMG_0175 Console 0248A1, looking Northeast

IMG_0176 Console 0248A1 Wedge, looking Northeast

IMG_0177 Console 0248A1 Wedge Combo, looking Northeast

IMG_0178 Console 0248A2, looking Northeast

IMG_0179 Console 0248A2 Wedge, looking Northeast

IMG_0180 Console 0248A2 Wedge Combo, looking Northeast

IMG_0181 Console 0248A3, looking East

IMG_0182 Console 0248A3 Bridge, looking East

IMG_0183 Console 0248A3 Bridge Combo, looking East

IMG_0184 Consoles 0248A1 thru 0248A3, looking Northeast

IMG_0185 Console 0247A1, looking East

IMG_0186 Console 0247A1 Wedge, looking East

IMG_0187 Console 0247A1 Wedge Combo, looking East

IMG_0188 Console 0247A2, looking Southeast

IMG_0189 Console 0247A2 Wedge, looking Southeast
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APPENDIX B — PHOTOGRAPH RECORD (con’t)

Table 7. Avionics Consoles (#247/#248) (reference page 24) (continued)

IMG_0190 Console 0247A2 Wedge Combo, looking Southeast
IMG_0191 Console 0247A3, looking Southeast
IMG_0192 Consoles 0247A1 thru 0247A3, looking Southeast
IMG_0193 Overall view of horseshoe consoles, looking Southeast
IMG_0194 Overall view of horseshoe consoles, looking Northeast
Table 7A. Avionics Support Modules (#247/#248/#295) (reference page 25)
IMG_0195 Support Modules 0248A4 thru 0248A8, looking West
IMG_0196 Printer Module 0295A7, looking West
IMG_0197 Support Modules 0247A4 thru 0247A8, looking West
Table 8. Electrical EPDC/Comm & Track/Instrumentation, HAZ GAS/RSS Consoles
(#255/#256) (reference page 26)
IMG_0198 Console 0256A1, looking Northeast
IMG_0199 Console 0256A1 Closed Wedge, looking Northeast
IMG_0200 Console 0256A1 Wedge Combo, looking Northeast
IMG_0201 Console 0256A2, looking Northeast
IMG_0202 Console 0256A2 Closed Wedge, looking Northeast
IMG_0203 Console 0256A2 Wedge Combo, looking Northeast
IMG_0204 Console 0256A3 Bridge, looking East
IMG_0205 Console 0255A1, looking East
IMG_0206 Console 0255A1 Wedge, looking East
IMG_0207 Console 0255A1 Wedge Combo, looking East
IMG_0208 Console 0255A2, looking Southeast
IMG_0209 Console 0255A3, looking Southeast
IMG_0210 Consoles 0255A1 thru 0255A3, looking Southeast
IMG_0211 Overall view of horseshoe consoles, looking Southeast
IMG_0212 Overall view of horseshoe consoles, looking Northeast
Table 8A. Electrical EPDC/Comm & Track/Instrumentation, HAZ GAS/RSS Support
Modules (#255/#256/#295) (reference page 27)
IMG_0213 Support Modules 0256A4 thru 0256A8, looking West
IMG_0214 Storage Module 0295A8, looking West
Support Modules 0255A4 thru 0255A8, looking West (Note: 0255A4 & 0255A5 are on
IMG_0215 display in LCC lobby)
Table 10. Master Consoles (Back Room) ( #233/#235) (reference page 28)
IMG_0216 Console 0235A1, looking East
IMG_0217 Console 0235A2, looking East
IMG_0218 Console 0235A3, looking East
IMG_0219 Consoles 0235A1 thru 0235A3, looking Southeast
IMG_0220 Console 0233A3, looking East
IMG_0221 Console 0233A2, looking East
IMG_0222 Console 0233A1, looking West
IMG_0223 Consoles 0233A1 thru 0233A3, looking Southwest

Table 10A. Master Console Support Modules (Back Room) — Modules were removed
prior to photo inventory.
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Table 10B. Communication/Launch Processing System Racks (reference page 29)

IMG_0224 Modules 0203A1, 0203A2, 0203A7, 0203A8 and 194-A41 (L-R), looking West
IMG_0225 Modules 0294A1, 0294A2, 0294A3, empty, and OIS-CR2-DB1 Rack (L-R), looking West
IMG_0226 Modules 0200A1, 0200A2, 0200A7, and 0200A8 (L-R), looking Northwest
IMG_0227 Modules 0264A1, 0265A1, and 0266A1 (L-R), looking West
IMG_0228 Modules, 17 Racks, looking Northwest
IMG_0229 View of 17 Racks and next row of 14 Modules, looking North
IMG_0230 Backside view of 17 Racks, looking North
IMG_0231 View of 14 Modules, looking Northeast
IMG_0232 Modules 0287A1, 0269A1, and 0270A1 (L-R), looking Northwest
Modules 0292A1 thru 0292A5 (Front view of 6 Storage Racks, 6 Panels, and 2 Storage
IMG_0233 Racks) (L-R), looking Northwest
IMG_0234 Backside of Modules 0287A1, 0269A1, and 0270A1, looking Northwest
IMG_0235 Close-up of Modules 0286A1 and 0290A1 (L-R), looking Northeast
IMG_0236 Modules 0277A1, 0241A1, 0242A1, 0267A1, and 0288A1 (R-L), looking Northeast
IMG_0237 Emergency Safing Patch Racks 0816/0834 (center), looking Southeast
IMG_0238 Under floor cables for Emergency Safing Patch Racks 0816/0834, looking Northeast
IMG_0239 OIC-CR2-DB2 0853 Rack, looking East
IMG_0240 Close-up of Modules 0286A1, 0287A1, and 0288A1 (R-L), looking Northeast
IMG_0241 Multiplex Communications Processor 0251A3 Rack, looking West
IMG_0242 Modules 200A25 thru 200A27 (R-L), looking Northeast
IMG_0243 Close-up of Open Racks for Printers 200A9 thru 200A12 (R-L), looking Northeast
IMG_0244 Open Racks for Printers 200A9 thru 200A12 (R-L), looking Southwest
IMG_0245 Backside view of 4 Printers, looking Northwest
IMG_0246 Close-up of Cables for Modules 0252A2 thru 0252A4 (R-L), looking West
IMG_0247 Close-up of Panel 0266A1 (Tektronix), looking East
IMG_0248 Overall view of Master Console Room, looking Southwest
IMG_0249 Overall view of Master Console Room, looking South
IMG_0250 Supply Cart (storage for fuses, PCM RAM), looking West
IMG_0251 Tablet PC Storage, looking West
IMG_0252 Power Supply Panel, looking South
IMG_0253 Power Supply Panel, looking South
IMG_0254 Door (Room 3P2) Entrance into Firing Room 2, looking East
IMG_0255 Exit Door to 3" Floor West Hallway, looking West
IMG_0256 West Door (Room 3P2A) entrance into Master Console Room, looking East
IMG_0257 Rectangular Fire Alarm, looking South
IMG_0258 Square Fire Alarm, looking West
IMG_0259 Sound Suppression Panels, looking Northwest
IMG_0260 Air Handler East Side, looking Southeast
IMG_0261 Air Handler West Side, looking Northwest
IMG_0262 Ceiling Fixtures and Sound Suppression Panels, looking South
IMG_0263 Removable Raised Floor Tiles, looking Northwest
IMG_0264 Cables under Raised Floor Tiles, looking Northwest
IMG_0265 Wall Speaker, looking South
IMG_0266 Caution Signs (Area Access No. 31) outside Room 3P2A, looking North
IMG_0267 Message Board, looking South
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Table 11. Firing Room 2 Miscellaneous Items and Equipment (reference page 32)

IMG_0268 Overall view of Firing Room 2 with screens, looking West
IMG_0269 Overall view of Firing Room 2, looking West
IMG_0270 Overall view of Firing Room 2, looking West
IMG_0271 Overall view of Firing Room 2, looking West
IMG_0272 Center aisle across Firing Room 2 to exit doors, looking North
IMG_0273 Center aisle across Firing Room 2 to exit doors, looking South
IMG_0274 View of center aisle from back of Firing Room 2 toward windows, looking East
IMG_0275 Aisle to Management Rows with large horseshoe on right, looking Southeast
IMG_0276 Backside view of consoles in small horseshoe, looking Northwest
IMG_0277 View of Launch Complex 39A from Firing Room 2, looking East
IMG_0278 South Status Board Screen, looking Southwest
IMG_0279 North Status Board Screen, looking Northwest
IMG_0280 Four Rear-projection Screens (countdown clocks removed), looking West
IMG_0281 South Status Board Screen with three Rear-projection Screens, looking Southwest
IMG_0282 North Status Board Screen with three Rear-projection Screens, looking Northwest
IMG_0283 Overall view of Four Rear-projection Screens and Firing Room 2, looking West
IMG_0284 Room 3R3 door leading to Firing Room 3 and elevators, looking South
IMG_0285 KSC Area Permit/Badge Sign from Room 3R3 door, looking South
IMG_0286 Room 3P2 exit from Firing Room 2 to Firing Room 1 and elevators, looking North
IMG_0287 Room 3P2 exit from Firing Room 2 to Firing Room 1 and elevators, looking North
Entrance door into Room 3P11 Test, Assembly, and Inspection Record (TAIR) room,
IMG_0288 looking North
IMG_0289 Entrance into Master Console (Back Room) from Room 3P2A, looking West
IMG_0290 Countdown Clocks
IMG_0291 OTV Monitors, looking West
IMG_0292 OTV Monitors on Console 0223A2, looking Southeast
Plaques from five Apollo missions (Apollo 6, 9, 12, 14, and the Skylab Orbital Workshop)
IMG_0293 launched from Firing Room 2, looking South
IMG_0294 Example of Console Bridge, looking East
IMG_0295 Console Wedge with Shelf, looking Northeast
IMG_0296 Enclosed Wedge, looking East
IMG_0297 Enclosed Wedge, looking East
IMG_0298 Wedge with OIS Panel, looking Southeast
IMG_0299 Close-up of Wedge with Panel, looking East
IMG_0300 Phones, headset, and keyboard, looking East
IMG_0301 Siemens phone, looking East
IMG_0302 Electrical panels, looking North
IMG_0303 Air conditioning unit, looking North
IMG_0304 Air conditioning unit, looking South
IMG_0305 Ceiling lights, looking West
IMG_0306 Removable raised floor tiles, looking North
IMG_0307 Message board, looking Southeast
IMG_0308 Close-up of NASA property tag, looking West
IMG_0309 Room 3P6 sign, “Firing Room 2, Operational Management Room, 3P6,” looking South
IMG_0310 Floor vent next to AA Management Row, looking Southwest
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Table 11. Firing Room 2 Miscellaneous Items and Equipment (reference page 32)
(continued)

IMG_0311 Extra chairs for launch day visitor’s, looking Southwest
IMG_0312 Extra chairs for launch day visitor’s, looking North
IMG_0313 Phone and chair for launch day guests, looking Southwest
IMG_0314 Close-up of OIS Patch Distribution numbers, looking Southwest
IMG_0315 Open ashtray with note holder below, looking East
IMG_0316 Close-up of ashtray, looking East
IMG_0317 LPS Maintenance Notice, looking Southeast
IMG_0318 PCM/MTU switch configuration note above ashtray, looking Northeast
IMG_0319 LCC-2A, LCC-3 Standard Configuration drawing, looking East
IMG_0320 System Chart, looking Southeast
IMG_0321 Handwritten OIS channel list with keypad, looking Northeast
IMG_0322 Speaker, looking South
IMG_0323 Voltage/Power Panel, looking South

Launch Control Center (LCC) Lobby Display (reference page 2)
IMG_0324 Overall view of LCC Lobby, looking Southeast
IMG_0325 Overall view of LCC Lobby, looking Northeast
IMG_0326 North wall of LCC Lobby with Shuttle Mission Plaques, looking Northeast
IMG_0327 South wall of LCC Lobby with mural and model display, looking Southeast
IMG_0328 Consoles 0696A14 and 0696A13 from Firing Room 3, looking South
IMG_0329 Close-up of Test Conductor Consoles 0696A14 and 0696A13, looking South
IMG_0330 Consoles and Support Modules 0255A4 and 0255A5, looking South
IMG_0331 Close-up of Support Modules 0255A4 and 0225A5, looking South
IMG_0332 Backside of Consoles and Support Modules, looking North

Launch Control Center (LCC) Lobby Display (reference page 2) (continued)
IMG_0333 Consoles and Support Modules from Firing Room 1, looking South
IMG_0334 Close-up of Consoles from Firing Room 1, looking Southwest
IMG_0335 Backside of Consoles and Support Modules, looking North
IMG_0336 Close-up of Apollo and Shuttle models, looking South
IMG_0337 Close-up of VAB and LCC model, looking North
IMG_0338 Large mural on South wall, looking South
IMG_0339 Small mural on South wall, looking South
IMG_0340 Farewell to Atlantis display, looking North

Visitor’s Gallery - Mezzanine Level (LCC 3™ Floor) (reference page 2)
IMG_0341 Stairs to Visitor’s Gallery between Firing Rooms 1 and 2 mezzanine level, looking East
IMG_0342 Visitor’s Gallery 1 view toward Firing Room 1, looking North
IMG_0343 Visitor’s Gallery 1 view toward windows, looking Northeast
IMG_0344 Visitor’s Gallery 1 view toward Firing Room 2, looking Southeast
IMG_0345 Stairs to upper level restrooms, looking West
IMG_0346 Stairs to Visitor’s Gallery between Firing Rooms 3 and 4 mezzanine level, looking East
IMG_0347 Visitor’s Gallery 2 view toward Firing Room 3, looking Northeast
IMG_0348 Visitor’s Gallery 2 view toward Firing Room 4, looking Southeast
IMG_0349 Stairs to upper level restrooms, looking West
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Fational Aoronatics ond Space Adminiimson

As we celebrazs the dich amniversary af she firs
v preence om obe Moow, NASA consinuer
o move foruserd wich & mew focs for ihe Suman
space [iphe proprom. We acpecs s resire the Space
Sbwrale and arsociaed hardware following sur
lzer mirsion, currendy projeced for 2000, Ar che
e wime, we will comrimue o mansision o the

SPACE SHUTTLE HISTORY

MASAL Space Shattle arbiters are the firs
spacecraft capahle of motinely launching
inio oohit like rockets and then retuming to
Earih as pliders. They are the main elemen:
af BMASAS Space Transporation System and
are used for scientific research and space
applicationes, sach as deploying and repairing
smtellites.

O its own, a Space Shustle czn carry @ payload
af dbout 65,000 pounds to orbit. Typicl
missions have mews of 7 astronaues, ochir at
) altitudes of approximately 150 to 250 miles,
ESFE :h"Hml:.'r_I- = ‘hhr and stay in space from 10 days o 2 weeks.
o=k, ard rers sokd mcke boonen.

During the Suttle-Mir Propram, e 5haeda’ mpoeee

acrem cxpabilita were combined wish the Mir space
staton’r long-durnion rpeee Bight qoolites o ceic
developreeni, sad 3 ez in de Moon.
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Mationsd Aororaitios. and Spaco A inistion

FREQUENTLY ASKED QUESTIONS

Haw will NASA dispose aff Space Shutile Program artifot?

MASA recopnizes the imporance the Space Shutile Program has played in oar Maton’s
hiztory and will wodk with the appropriate Federal agencies to ensure that Shatile antifacis
are preserved_ In order for thar to poour, MASA will utilize exizing legisative anthorities
and agreements io transfer these assets to anthorized recipients as appropriate.

What will be available ond when?

‘There are poeentially thousands of items that will be available that inclede major izems
such zx Space Shutle Main Engines and smaller hardware pieces that have Bown in space.
MASA continues o dispose of excess and ohsolete Space Shuttle Program inventory, but the
majority will mot be available until after the finzl Aiphis in 2000

Haw do we abiain items we ave inierested in?

Museums have the ability to obtain sarplus property throuph their State Apencies for
Surplus Property (SA5Ts) which have acces to the General Services Administration’s
antomated systerm GEAXcess. SASPs are ahle o oheain “Serch and Select” access by sending
2 regaest o e ger or by contacing the GEAXces Help Dk 2t 1 B65-333-T472.

Are ihere costs?
Costs vary but generally include padkaging, preparation, and tanspormtion coses as well as
amy SASP direcied fees.

When will @ decizien be mads pertaining to who will receive one of the Shuitle oririfers
art e ronclesion of the propram?

MASAS primary fomms & o emsure that the Space Shitle mfely and scoesfolly complees
iits mission of Anishing the smsembly of the Intemational Space Station by the end of 2010,
MASA intends to transfer the Shustle Orbiter Disswery tn the Smithsonian Institation,
Maticnal Air and Space Muaseum. MASA has made no decisions on final disposition of the
Shuttle vrhiters Adenrr and Endersowr.

Az the Space Shutile phase_pat plans marare over the next several years, dizpesition of all
property will be accomplished according to Government pridelines. Becuse of the role that
ihey have played in our Mation's space program, special attention will be paid o the Shiile
arbiters to ensure they will be retired
1o places for display in the broadest
imterest of the American axpayers.
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Fational AoronaLtics ond Spoace AdminEmmson

Federal Surpius Personal Properiy Donation Program

General fnformation

The Federal Government has lepislative authority to trarsfer surples personal property o
5A45Fs to screen property for further dissribution ba state and local governments and eligible
nonprofit orpaniations.

EA5Ps determine elipihility for partidpation in the donation program and assist eligible
doness in locting, screening, and acquiting nesded squipment. SASTs also advise dones of
the terms, conditions, restrictions, and noncoenpliance mmifications asmdated with donated
persanal property.

m‘tntl]'pﬂnfpmrty,:.rﬂ Eﬁ.ﬂ‘smlym&umMuamd:ug:nm
packaging, peeparation, transportation, and adminisrative sopenss for donated sarphes properny:

Additional information is available at begpsVrm . por
Roman J. Marcinisk

(703 G05-2005
reman. marciniab@ra.yor

Christopher Michad Willet:
[703) 605-2873
i frow

Where to Find Additional Information

Tt oen marsa. posdtransition

This Web site offers additional information regarding the Space Shuttle transition and
highlights haw BIASA i propressing with Shuttle reticement and transitioning to the
new Constellation human space fight system_ It also has current transition docwments,
induding the MASA Transition Flan, the Muolti-Program Inteprated ©Milestones chars
depicting when the remaining Shustle Biphts are scheduled to noour, as well as a listing of
other public sites thai provide other useful information.

B RS AT T TS WS BT FL PO

‘This Weeb site cdfers various information reparding current Shustle and Internaticnal Space
Station misions as well a5 peneral space operations in space commumication and kwndh
services. It also provides details abowt fature activities as the Shotte retires and the space
aperaticns arganization begins fully sapporting the Constellation Program.

Tt son marsa poa'directoratestermd

‘This Web site affers the latest information om space explomtion and primarily highlights the
development of the new Constellatinn haman space Hipht system. Thix is a very esciting Web
sibe wherne you can experiance MASAE new “fuiare™ along with nks o a kot of information
and videns This is @ very pood site for those interested in the fature of space explomation.
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Hationsl Aaroroutios and Spaco Administmiion

Identifying Space Shutilie Related Ariifacts

MNASA understands that history is more than what happened and when. There are many
interconnected pieces that make up our rich story of space fighe. MASA has made 2
comcerted effors with the ssistance af our hisorians and the Mational Air and Space
Museum o identify thoss assets to ensure they are preserved for all mankind,

Space Shuttle Program hisoric artifacts are generally cateporized as those items having
sipnifbcance to the hisory of haman space flight in the Space Shattle era {from it inception
im 1972 to its end near B0010).

The Natiomal Air and Space Museam bas idenitied the follvwing cateporier as baving
¥ Evenis [mimdons, extravehicular activities, =tc.)
* Feople (astronants, managers, enginesrs, technicians, eic.)
* Technologies (enpines, tiles, spacesnits, spacecraft components, eic.)
* Processes (tests, manufactaring, mission operations, etc )
* Research (scientific instriements, experiment specimens, etc}
» Memorshilia (pacches, pins, posters, awands, collectibles, eoc)

Flipht sfatur iv being wsed av a firvt-cut critevion for judping the significance of
pratemtial artifects
* Cagepory 1: Hems that have fown (spacecaft and compoments, crew equipment, scemtihc
instrumersts, and memarshilia).
* Catepory I Hems that have not flown but could have (Hight qualified spares, backup
hardware, and enpineering test artides made of the =me mmponents 2= the Bight aricle].
* Cagepory ITE hems that have not flown and are ot meane o Ay bat represent the
development and practice of space Bight (protooypes, boilerplate, developmenial test
madels, wind tmnnd models, mockaps, display modes, smukos, mining equipment,
memprabifia, public pumeach materals, and commissicned art).
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Hational Aoronutics ond Snacs Adménismson

Potential Space Shuitle Program Historic Artifacts:

Examples include, but are nor limited te, items soeh as the follering:

Personal Use Flight ltems (Mission Related)—itemns used to serve the astronaut’s nesds
such = dothing and body protection = well as:
¥ Crew altimade protection system {CAPS) consisting of 2 el met; communictions caps
[presTune pIrment: antiexponire, antipavity st ploves; and boots
* Fumpe sqmipnent worm over the CAPS doring launch and oonsisting of an emerpency
anypen systery; parachute barnes: paachiste pack with astomatic opener: pil ot diues
drogue duste and main @nopys life @i feation devicess and survival vest podoess
onmaining & radinheacon; signal mirmr shroud oster; pen pon Bare kit sea dye maroers;
ansd smode fare and beaoon
v Mlisrellaneons pear meed by an astronaut & a3 @rrying device (soch a5 pondhes) and 2=
protective appamius {such as goeples).
Tools, Equipment, and Materials (Manufacuring):
v Specificlly masmfacussd to suppont the odbiters—oould indode equipment in the Yehide
Azemibly Bullding and (rbiter Procesing Facilities
* For manmfacuring maerials that mask larpe surfaos sach as the thermal protedion system
* For manufacuring or preparing materials nsch as tools used for repaic wodk, testing, and
training {space and pround support)
* For Ehricating of all ovher objects required specficlly for use in sspport of the Space Shuntle
Program.
Tools and Equipment for Science and Technology (Mission Reguirements)—items such
as the operational bépinstramentation spstem and radiation equipment = well as mwols,
equipment, and supplies for:
v Mserving, mesmuring, and dooamenting objeats and evemts outside Earch’s atmaosphere
¥ {Mserving, meamaring, and dooamenting ammospleric phenormena.
* Smdying the nniverse
Communication Equipment—tooks, equipment, and sapplies such as
* (Gromnd and onboand orbital compubers
v Precision drawings and modeks
» Saill and video cameras used on the crbiter
v Eguipment med o faclisee oomemumication outside Fanhs armosphere.
Distribution and Transportation—asets used in onder oo
v Pack, transport, ar hold unigue kems need in space such 25 carge contzénes
* Tramepon penple or goods ahove the surface of Fanth
Miscellansons Communication {Oetreach and Edomtian):
¥ [ceome msa] im adverticing an evert such 2x limicsd adition posters, banmers, or craloges
v Limired editions of paintings or other artwork: specifically depicing scenes or evenits diractly
related and unigue to the 35P
¥ Flaps, pins, or pardses
¥ |nformation wwed to commmnicate, such 2 doouments, phatoprphs, commemarative Rems,
and instroctional modeds
v zeene msad to oxmmmmnicre 8 periodlar achisvement, gach o *Retem o Flighe™
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Haticnsl Acrornutios and Spaco Administmiion

Space Shuitle Program Transition

By focusing on the evolution of oar skilled workers,

aur facilitiex, amd owr infrestrocture = we move from
the Space Shuttle sysem o the Constellation system,
transifion requirements provide MASA with a unique
apportunity i revialize the Mation'’s haman space flighs
program. MASA he esablished a senior leadership team
to address the dispasition of personal property io inclode
artifacts and memorabilia. Our parmership with the

o notify imterested digible recipienis of the availability
af these items.

Whai's Next?

Rendezrouy Magarine
“MASA is not going owt of busines, but miher bepinning a new way of doing busines for the
next ] years. We are extending oar reach beyond low earih odbit, which i taly exciting.”

Wil 'E.:-n.---l"'_

From the time of oar birth, homans have fele a primordial wze w0 explore—i0 blaze new
trails, map new lands, and answer profoand questions shout owrselves and our wniverse. The
U5 Space Exploration Pelicy will kead us armes the solar system beginning with the Moon,
then on i Mars, and beyond. Bat before we @n achieve the foure, we must perform in
the present. BASA's carren: space fight programs, the Shuitle and Station, are car pres=ni
reality; oar primary overriding responsibility is to safely and swocessfully complese the Space
Shuttle Propram and the amembly of the Intemational Space Smtion.

"k i with 2= inm will thee Sy ersbark oo e momt darinp of ol =d « « - 0 e the shadowy funture
e and csquer & mkaowm.”
—Ferdinmd Magelbn, srex 1520
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Mabtonal Asronautice and Space AGmanisiration

MASA Headquariers
300 E Srest W
Washington, DC 20648

WAL NIASa Qo

M -E-E - afm-HT
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