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PREFACE

NASA’s Space Shuttle Program (SSP) has served America’s science and research programs for over 30
years. In the three decades since it became a reality, NASA’s Space Transportation System (STS), first
launched in April 1981, is the only reusable spacecraft capable of delivering and returning large payloads
and scientific experiments to and from space. The space shuttle fleet, comprised of Discovery, Atlantis
and Endeavour, is scheduled for retirement in 2010.

The removal of the Space Transportation System from active service will result in the ending of the SSP.
With the support of the SSP and various NASA centers, recordation of the space shuttle “stack,”
including the orbiters, external fuel tank, space shuttle main engines, and reusable solid rocket
motor/solid rocket boosters, is underway. NASA plans to document the STS in accordance with the
Department of the Interior’s standards for a Level Il Historic American Engineering Record (HAER).
NASA recordation activities will cover the historic phases for engineering of the stack from concept
development to retirement, including design, test and operations; the unique features of the three active
orbiters; the ferry operations for the Shuttle Carrier Aircraft; and major design modifications and mission
operations post Challenger and Columbia.

The STS Recordation Bibliography was prepared as a companion to the STS Recordation HAER
document. It is not intended to be an encyclopedic reference guide to the SSP. Rather, the references
focus primarily on the technological evolution of the STS, including the orbiter vehicle and major
propulsion elements. Since it is intended as a reference guide suitable for use by the general public,
listings for highly technical materials are not included.

The STS Recordation Bibliography is organized topically into five major sections: General History; the
Orbiter Vehicles; the Space Shuttle Main Engines; the Solid Rocket Boosters/Solid Rocket Motors/
Reusable Solid Rocket Motors; and the External Tank. Within each section, references are grouped by
the general information type, i.e., books, pamphlets, journals, and presentation materials; cultural resource
inventories and historic contexts; internet sources; oral histories; and video, film, and DVD. As
appropriate, reference materials also are grouped by the source repository, specifically the archives at the
University of Houston — Clear Lake, the Kennedy Space Center Library, and the Marshall Space Flight
Center History Office.

This bibliography is designed to capture the basics of the technological evolution of the shuttle stack. For
additional information, a wealth of archival and current materials about the Space Shuttle Program and
the Space Transportation System is available at NASA’s World Wide Web site - http://www.nasa.gov/.
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Section 1. GENERAL HISTORY OF
THE SPACE TRANSPORTATION
SYSTEM

“l can’t think of any single program in our country that has done more, made
more overall contributions to society, than the space program. It’s been the driver
of technology for the last half of the century, it has been an important instrument
of international relations, it has built the reputation of our nation among all the
nations, and it has generated spin-offs that have made untold contributions to
society. To consider that we, for less than 1 percent of the national budget, could
have gotten that return on the investment to me is nothing short of miraculous.
Looking back on things that | have done, | like to think that 1’ve been a part of
something that has benefited not only a small group of people but has benefited
all of society.”

William R. Lucas, Huntsville, Alabama - July 21, 2010

(Interview by Rebecca Wright,
NASA STS Recordation Oral History Project Oral History Transcript)
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Section 3. THE SPACE SHUTTLE
MAIN ENGINE (SSME)

“One thing that surprises a lot of people about the SSME is that each of those
engines burns 1,000 pounds of propellants a second. When you combust hydrogen
and oxygen, the exhaust is water vapor. So when they run a test, there’ll be a big
cloud of exhausted water vapor. If the wind conditions were right, and the cloud
vapor floated over you, it would condense because it was cooler in the
atmosphere than the exhaust, and it would pour down rain on you. We got wet
once in a while.”

George D. Hopson, Huntsville, Alabama — July 20, 2010

(Interview by Jennifer Ross-Nazzal,
NASA STS Recordation Oral History Project Oral History Transcript)
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Section 4. THE SOLID ROCKET
BOOSTER/SOLID ROCKET
MOTOR/REUSABLE SOLID ROCKET
MOTOR (SRB/SRM/RSRM)

I got much involved in the decision of how we would prevent the components in
the solid rocket booster from being destroyed on recovery. The parachutes of
course brought it down but they were still moving pretty fast, and every time that
thing splashed in the ocean it buggered up everything in the aft skirt. So we
investigated several foams and we finally found one that was very good at
cushioning and we sprayed the components with this cushioning foam and after
that we could reuse the hardware.

Robert J. Schwinghamer — Huntsville, Alabama — July 20, 2010
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NASA STS Recordation Oral History Project Oral History Transcript)

2010 Page 43



STS Recordation Bibliography

Section 4: THE SOLID ROCKET BOOSTER, SOLID ROCKET MOTOR, AND REUSUABLE
SOLID ROCKET MOTOR (SRB/SRM/RSRM)

Books, Journals, Pamphlets, and Presentation Materials

ATK. “FSM-17 Pre-Brief.” Presentation materials from MSFC, April 8, 2010.
ATK. “RSRM Overview.” Presentation materials from MSFC, April 8, 2010.
ATK. “RSRM SLEP History.” Presentation materials from MSFC, April 8, 2010.
Documents at the Marshall Space Flight Center History Archives

Aerojet Solid Propulsion Company. Study of Solid Rocket Motor for a Space Shuttle Booster, Final
Report. 15 March 1972.

Barenstein, Seth. “NASA Belatedly Discovers Problem in Shuttle’s Reusable Boosters.” Orlando
Sentinel, 21 July 1995. Microfiche No. 5379.

“Bendix Selected for SRB Integrated Electronics Assemblies Contract.” NASA MSFC, NASA NEWS
For Release: Release No. 75-106, June 4, 1975. Drawer 27, SRB 1975.

Chapman, John S. and Michael B. Nix. “Overview of The Manufacturing Sequence of the Advanced
Solid Rocket Motor.” NASA, MSFC. AIAA 92-1275. AIAA Space Programs and Technologies
Conference, March 24-27, 1992, Huntsville, Alabama. 1992, Box 1992A.

“Contractor Selected for SRB Decelerator Subsystem Contract.” NASA MSFC News Release No. 76-96,
May 28, 1976. Drawer 27, SRB 1976.

“Cramer sees renewed hope for ASRM.” Huntsville News, 9 September 1993, Page A-3. Microfiche No.
5796.

Dunnavant, Robert. “Marshall manager finds no flaws with redesigned shuttle booster.” The
Birmingham News, 10 October 1988. Microfiche No. 6301.

Eckols, David. “USA-SRB, Materials Replacement, Shuttle Environmental Assurance Initiative.” 14
September 2004.

“First SRB Motor Case Segment Delivered.” NASA News, MSFC Release No. 76-173, September 29,
1976. Drawer 27, SRB 1976.

Kenitzer, Allen and Jim Sahli. “Solid Rocket Motor to be Test Fired September 26 at Marshall Space
Flight Center.” MSFC Release No. 91-170. Sept. 24, 1991. Microfiche No. 5615.

Lucas, W.R. Memorandum to DFRC attn: David R. Scott, March 24, 1976, Subject: MOA between
MSFC and DFRC for the Shuttle SRB Parachute Drop Test Program. Drawer 27, SRB 1976.

McKenna, James T. “NASA Weighs Impact of SRB O-Ring Damage.” Aviation Week & Space
Technology, 31 July 1995. Microfiche No. 5866.

2010 Page 44



STS Recordation Bibliography

McKenna, James T. “NASA Seeks Fix for SRB Nozzle Leaks.” Aviation Week & Space Technology, 7
August 1995. Microfiche No. 5876.

Morton Thiokol, Inc. “Building the Space Shuttle Solid Rocket Motor. America’s Reusable Propulsion
System for Space Transportation.” No date.

Morton Thiokol, Inc. “Space Shuttle Solid Rocket Motor Redesign Program Fact Sheet.” No date.
Morton Thiokol, Inc. “Thirty-Two Months To Discovery.” 1986. Box 1986H.

“MSFC Seeks Proposals on SRB Assembly.” NASA MSFC News Release No. 76-52, March 25, 1976.
Drawer 27, SRB 1976.

“NASA awards contracts for solid rocket booster designs.” Florida Today, 7 September 1986.
Microfiche No. 5605.

“NASA Eyes New Booster for Shuttle.” Huntsville Times, 20 July 1986. Microfiche No. 5607.

“NASA: No damage found to Space Shuttle’s O-rings.” The Decatur Daily, 10 October 1988. Microfiche
No. 6303.

NASA. Space Shuttle Advanced Solid Rocket Motor Acquisition Plan. March 31, 1988.

NASA, MSFC. “Investigation Board Report STS-4 Solid Rocket Boosters Recovery System Failure,”
June 27, 1982, Part I. Box 1982A.

“Quotations Sought for Solid Rocket Booster Multiplexers.” NASA MSFC, News Release No. 75-45,
March 3, 1975. Drawer 27, SRB 1975.

Ray, William L. “Space Shuttle Redesigned Solid Rocket Motor Familiarization Training Course.”
August 1991.

“SRB Parachutes Undergoing Dynamic Strip-Out Tests.” NASA MSFC, News Release No. 77-45, 11
March 1977, Microfiche SHHDC-0924.

“Testing Begins on Shuttle Motor Bearing.” NASA MSFC News Release No. 76-95, May 26, 1976.
Drawer 27, SRB 1976.

“Tests of Solid Rocket Booster Steering System Begin.” NASA News, MSFC Release No. 76-163,
September 3, 1976. Drawer 27, SRB 1976.

Thiokol/Wasatch Division. “Space Shuttle Program. SRM Project. Solid Propellant Rocket Motor
Orientation Course. Phase |. General Familiarization with the SRM.” Instructor’s Book. March
1976.

“Three Firms Selected for Contract Negotiations on Shuttle Booster.” NASA News, MSFC Release No.
76-159, September 1, 1976. Drawer 27, SRB 1976.

United Space Alliance. “Solid Rocket Booster Illustrated Systems Manual.” PMC-0001 Version 2.0, May
2005.

2010 Page 45



STS Recordation Bibliography

United Technologies Chemical Systems. Space Shuttle Solid Rocket Motor Block 11 Conceptual Design
Studies Summary Report. January 10, 1987.

Marshall Star

“2"" SRM Static Test Scheduled.” (18, 18) 18 January 1978: 1.

“8 Empty SRM Case Segments Delivered Here.” (19, 10) 15 November 1978: 1.
“Ablators Applied to SRB Nose Cap.” (18, 18) 18 January 1978:3.

“Agreement Reached on SRB Parachute System Testing.” (16, 36) 19 May 1976: 1, 2.
“Air Drop Test Set for SRB Parachutes.” (18, 31) 19 April 1978: 3.

“Bendix is Awarded Booster Contract.” (15, 51) 3 September 1975: 2.

“Bendix Selected for $7 Million Shuttle Contract.” (17, 9) 3 November 1976: 1.

“Bendix Selected for SRB Contract.” (15, 39) 11 June 1975: 2.

“Contractor Chosen for Shuttle Booster Separation Motors.” (15, 48) 13 August 1975: 1, 3.
“Drop Tests Being Conducted.” (17, 18) 12 January 1977: 4.

“Final Development Test Firing of SRM is Conducted Saturday.” (19, 22) 21 February 1979: 1.
“Final SRM Development Firing Slated.” (19, 21) 14 February 1979: 1.

“Final SRM Qualification Firing is Set.” (20, 21) 6 February 1980: 1, 4.

“Firm Chosen to Produce Solid Booster Structures.” (15, 50) 27 August 1975: 1.

“First Production Motor Case Segment for Shuttle Shipped.” (16, 33) 28 April 1976: 1, 2.
“First Qualification Firing or SRB Scheduled Today.” (19, 38) 13 June 1979: 1.

“First Solid Rocket Motor Firing Said Near Perfect.” (17, 45) 20 July 1977: 1.

“First Thrust Vector Control System Fired.” (19, 36) 30 May 1979: 1.

“Fourth SRB Parachute Drop Test is Success.” (18, 37) 31 May 1978: 2.

“From Saturns to SRBs.” (17, 38) 1 June 1977: 1.

“Hot Firing Tests Begin on SRB Steering System.” (17, 2) 15 September 1976: 1.

“Large Scale SRB Test Model Being Prepared for Testing.” (16, 26) 10 March 1976: 2.

“Marshall Contracts for SRB Forgings.” (15, 44) 16 July 1975: 3.

2010 Page 46



STS Recordation Bibliography

“Marshall Lab Scrutinizes SRB Trajectory, Re-entry.” (16, 22) 11 February 1976: 4.
“Marshall Seeks Proposals for Booster Parachutes.” (Vol. 16 No. 18) 14 January 1976: 1.
“Martin Marietta gets $9 Million SRB Contract.” (16, 46) 28 July 1976: 1.

“Martin Receives $1.9 Million Shuttle Contract.” (15, 50) 27 August 1975: 1.

“Martin Selected for SRB Contract.” (16, 38) 2 June 1976: 1.

“Most Major Structural Elements of First Two SRBs Delivered to KSC.” (19, 10) 15 November 1978: 1.
“Motor Segment for Structural Testing.” (18, 5) 5 October 1977: 1.

“MSFC Conducting Shuttle Booster Tow Rope Tests.” (16, 1) 10 September 1975: 2.
“Parachute Drop Test Successful.” (18, 47) 9 April 1978: 3.

“Proposal Sought for Booster APU.” (15, 30) 9 April 1975: 1.

“Second SRM Qualification Test Passed.” (20, 4) 3 October 1979: 1, 4.

“Shuttle Booster Assembly Manpower Begins Build-Up.” (17, 24) 23 February 1977: 1, 4.
“Shuttle Solid Rocket Booster Test.” (13, 25) 7 March 1973: 4.

“Sled Runs to Test Parachute System for Shuttle’s SRB.” (18, 19) 25 January 1978: 4.
“Solid Rocket Passes Final Static Firing.” (20, 23) 20 February 1980: 1, 2.

“Solid Rocket Motor to get First Firing Test July 18.” (17, 44) 13 July 1977: 1, 2.

“SRB Facility Deactivation Begins Here.” (20, 39) 11 June 1980: 1.

“SRB Hardware Due at MSFC.” (17, 46) 27 July 1977: 1.

“SRB Mockup Installed. Fast Work Completed.” (15, 5) 9 October 1974: 1, 2.

“SRB Multiplexer Quotations Sought from Industry.” (16, 28) 24 March 1976: 1.

“SRB Parachutes Recovery Systems Passes Drop Test.” (19, 2) 20 September 1978: 1, 4.
“SRB Parachute Drop Tests Set.” (17, 39) 8 June 1977: 1, 4.

“SRB Recovery System Tested.” (17, 42) 28 June 1977: 1.

“SRB Servoactuator Proposals Sought.” (15, 32) 23 April 1975: 3.

“SRB Segments Being Used for Platform Check at KSC.” (19, 22) 21 February 1970: 4.

“SRB Separation Motor Contract is Planned.” (15, 31) 16 April 1975: 7.

2010 Page 47



STS Recordation Bibliography

“SRB Skirt Mounted.” (18, 51) 6 September 1978: 1.

“SRB Test Article Takes Shape.” (18, 11) 16 November 1977: 3.

“SRB Tow Tests.” (15, 23) 19 February 1975: 1.

“SRB Wind Tunnel Test Model Completed for Tests at Ames.” (16, 43) 7 July 1976: 1, 2.
“SRM Passes Second Test Successfully.” (18, 19) 25 January 1978: 1.

“SRM Flex-Bearing Testing Entering Full-Scale Phase.” (16, 37) 26 May 1976: 2.
“Test Series on SRB Run at Marshall.” (18, 24) 1 March 1978: 2.

“Third Air-drop Set for SRB System.” (18, 13) 30 November 1977: 1.

“Third State Test Set For Solid Rocket Motor.” (19, 6) 18 October 1978: 1, 3.
“Third Solid Rocket Motor Test Firing Is Successful.” (19, 7) 25 October 1978: 2.
“Thiokol Awarded SRM Contract.” (15, 36) 21 May 1975: 4.

“Three Firms are Selected On Shuttle SRB Contract.” (16, 51) 1 September 1976: 1.
“Two SRB Contracts Exceed $2 Million.” (16, 39) 9 June 1976: 1.

“Variety of Tests Proving SRB Flight Worthy.” (18, 25) 8 March 1978: 4.
Roundup/Space News Roundup

“Advanced Solid Competition Opens. Firms Will Vie to Build Replacement Space Shuttle Boosters.”
(27, 24) 26 August 1988: 1.

“Barrier O-Rings Stop Hot Gas in Solid Rocket Test.” (27, 11) 20 May 1988: 1, 2.

“Cold Weather Solid Rocket Firing Succeeds.” (29, 4) 27 January 1989: 1, 4.

“Discovery Readied: Solid Rocket "Cold" Test Slated Today.” (28, 3) 20 January 1989: 1.
“Final Solid Motor Test Before STS-26 Done Thursday.” (27, 29) 16 September 1988: 1, 4.
“Final SRB Motor Test-Fire to Occur Near Pioneer Site.” (19, 3) 8 February 1980: 1.
“Full-Scale Firing Goes Well at Thiokol.” (26, 11) 5 June 1987: 1, 2.

Hartsfield, James. “Solid Rocket Stacks Drive STS-26 Date.” (27, 12) 3 June 1988: 1, 2.
“Inspections Bear Out Solid Rocket Redesign.” (27, 34) 21 October 1988: 1, 4.

“NASA Awards SRM Contracts.” (25, 17) 19 September 1986: 1.

2010 Page 48



STS Recordation Bibliography

“NASA Funds Advanced Solid Rocket Motor Studies.” (26, 16) 14 August 1987: 1.
“NASA Seeks Advanced Solid Rocket Motor for Space Shuttle.” (26, 7) 10 April 1987: 3.
“NASA Will Use Horizontal Method for SRB Testing.” (25, 19) 17 October 1986: 1, 2.
“Redesigned SRM Passes First Major Test.* (26, 18) 11 September 1987: 1.

“Rodney Lists Safety Concerns. Solid Rocket Recertification ‘Most Singular’ Problem.” (27, 3) 29
January 1988: 1, 2.

“Second Redesigned Solid Rocket Motor Firing is Tomorrow.” (26, 25) 18 December 1987: 2.
“Solid Rocket Motor Firing Tests O-Rings.” (27, 9) 22 April 1988: 1, 2.

“SRB: Flight-type Motor Attains Launch Thrust.” (18, 20) 5 October 1979: 1.

“SRB Motor Fires Like a Master.” (17, 21) 27 October 1978: 1.

“SRB Tests Underway.” (25, 16) 5 September 1986: 1.

“Test Validates Solid Rocket Motor Design Changes.” (26, 15) 31 July 1987: 1.

“Two Centers Test SRB 'Chutes.” (15,10) 21 May 1976: 4.

Internet Sources

NASA. “Reusable Solid Rocket Motor and Solid Rocket Boosters.”
http://www.nasa.gov/mission_pages/shuttle/vehicle/rsrm_srbs.html

NASA. “SRB Overview.” http://spaceflight.nasa.gov/shuttle/reference/shutref/srb/srb.html

NASA, MSFC. “Bolt Catcher Modifications on the Solid Rocket Booster.” NASA Facts, FS-2005-04-
033-MSFC. April 2005.
http://www.nasa.gov/centers/marshall/pdf/114018main_Bolt_Catcher_FS.pdf

NASA, MSFC. “Most powerful Space Shuttle Solid Rocket Motor ever tested proves it can be pushed
close to edge, yet still perform.” Release: 03-186.
http://www.nasa.gov/ceners/marshall/news/news/releases/2003/03-186.html

NASA, MSFC. “Space Shuttle External Tank and Solid Rocket Booster Camera Systems.” NASA Facts,
FS-2005-04-036-MSFC. April 2005.
http://www.nasa.gov/centers/marshall/pdf/114016main_ET SRB_Cam_FS.pdf

NASA, MSFC. “Space Shuttle Solid Rocket Booster. Frangible Nut Crossover System.” NP-2008-09-
143-MSFC. November 2008.
http://www.nasa.gov/centers/marshall/pdf/290339main_8-388221J.pdf

NASA, MSFC. “Successful test leads way for safer Shuttle Solid Rocket Motor.”
http://www.nasa.gov/centers/marshall/news/news/releases/2004/04-163.html

2010 Page 49



STS Recordation Bibliography

Interviews and Oral Histories

Mitchell, Royce. Interview by Jennifer Ross-Nazzal. 30 June, 2010, Huntsville, Alabama. NASA STS
Recordation Oral History Project Oral History Transcript.

Thomas, John. Interview by Jennifer Ross-Nazzal. 29 June, 2010, Huntsville, Alabama. NASA STS
Recordation Oral History Project Oral History Transcript.
Films, Videos and DVDs

MSFC Space Shuttle Projects Office presents a Space Shuttle Propulsion Elements Orientation: The Solid
Rocket Booster (DVD; MSFS History Archives), no date.

Space Shuttle Element Orientation, Solid Rocket Booster (DVD; MSFC History Archives), 1990.
United Space Alliance. Space Shuttle Atlantis STS-132. Last Flight, no date.
United Space Alliance. STS-131 Discovery. USA SRB Element, no date.

United Space Alliance. SRB Retrieval At-Sea Operations, January 2010.

2010 Page 50



STS Recordation Bibliography

Section 5. THE EXTERNAL TANK (ET)

One thing that’s unique—and I’m not sure the public ever really understood—was
if you visualize the tank sitting on the pad, it’s bolted down by the two solid rocket
motors. You’ve got the tank in the middle, then you’ve got the orbiter hanging off
to the side. So here you got 250,000 pounds hanging on the side of this fairly
rigid tank and solid [rocket motors]. When you light the orbiter engines first, it
actually pushes the tank over, it bends it about three or four feet. The top of the
tank actually goes off vertical about three or four feet, then you light the solids.
Once they pressurize, it wants to pop it back straight, and you time all of that such
that it lifts off when it’s vertical. 1 still love just watching, but for the casual
observer you would never notice that detail. It literally launches when it comes
back vertical.

%k k %k k ok

We painted the first two or three tanks because we didn’t know how long it was
going to be on the pad, and that foam is very susceptible to ultraviolet light so the
longer it’s on the pad, the foam will start to deteriorate, and little minute surfaces
will start to shed off. To avoid that, we painted the first two white. It was like
1,500 pounds of paint we put on it, basically a flat latex paint. You wouldn’t
believe the ugly letters I got when we took the paint off. “That old ugly colored
tank.” Most of them were from ladies that just thought it really looked good
before.

James B. Odom — Huntsville, Alabama - July 20, 2010

(Interview by Rebecca Wright,
NASA STS Recordation Oral History Project Oral History Transcript)
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