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Listings of major events directly related to the Space Shuttle Program at
Marshall Space Flight Center (MSFC) are presented. This information will
provide the researcher with a means of following the chronological
progression of the program. The products that the historians have prepared
are intended to provide supportive research essential to the writing of
formal narrative histories of Marshall's contributions to the Space
Shuttle and Space Station.



FOREWORD

The Marshall Space Flight Center maintains an active
history program to assure that the foundation of the
Center’s history is captured and preserved for current and
future generations. As part of that overall effort, the
Center began a project in 1987 to capture historical
information and documentation on the Marshall Center’s roles
regarding Space Shuttle and Space Station.

Working under Contract NAS8-35900, three historians
employed by MSI, a Division of the Bionetics Corporation,
began compiling bibliographies, chronologies and oral
interview transcripts. MSI historians Jessie E. Whalen and
Sarah L. McKinley did the work for Space Shuttle while
historian Thomas G. Gates did the work for Space Station.

The products that the historians have prepared are
intended to provide supportive research essential to the
writing of formal narrative histories of Marshall’s
contributions to the Space Shuttle and Space Station. The
products will also help ensure that historically significant
facets of Marshall’s involvement in both programs are not
overlooked or lost, whether they be in the form of events,
documents, or personal interviews.

This supportive research is that which is basic to any
historical research project and is not intended to be an end
unto itself. It is designed to give the historian the
necessary data from which to compile the aforementioned
written histories and to preserve records of historically
significant aspects of Marshall’s involvement in Space
Shuttle and Space Station.

This document is Marshall History Report 15 (MHR-15),
Chronology: MSFC Space Shuttle Program Development,
Assembly, and Testing Major Events (1969-April 1981). It
contains listings of major events directly related to the
Space Shuttle Program at Marshall. This information will
provide the researcher with a means of following the
chronological progression of the program.

Questions concerning this document should be directed

to the Marshall Space Flight Center Historian, CN22,
Marshall Space Flight Center, Alabama 35812.

NTI-15120




PREFACE

The Space Shuttle History Project is on-going;
therefore, the following Chronology will be updated and
amended continually. If there appear to be gaps or omissions
in this Chronology, they should be rectified as research
continues.

The body of this document contains synopses of major
events listed according to the dates of their occurrence.
Indices follow the synopses and provide additional data.

The Event Index provides a brief listing of all the events
without synopses. The Component Index lists the specific
components of the Space Shuttle Program under consideration
in the events. The Location Index lists the locations where
the events took place.

Although the body of this Chronology is comprised of
events which occurred from 1969 through April 1981, Appendix
C contains a listing of major Space Shuttle Program events
prior to 1969. Appendix A contains an abridged listing of
significant milestones in the Shuttle Program. Appendix B
contains a listing of major Space Shuttle contracts.

Acronyms and abbreviations used in this Chronology
follow the forms of those listed in NASA Reference
Publication 1059 Revised, Space Transportation System and
Assoclated Payloads: Glossary, Acronyms, and Abbreviations.
Abbreviations of source titles are included in the List of
Source Abbreviations found at the beginning of the
Chronology.
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LIST OF SOURCE ABBREVIATIONS

A&A Astronautics and Aeronautics: A
Chronelogy. NASA Heaquarters Scientific
and Technical Information Branch.

HSV-TIMES The Huntsville Times. Newhouse
Newspapers, Huntsville, Alabama.
MSFC-111-Chron An Illustrated Chronology of the NASA

1973. U.S. Government Printing Office.

MSFC-Rel MSFC Release. Marshall Space Flight
Center Public Affairs Office.

M-STAR Marshall Star. Marshall Space Flight
Center Public Affairs Office.

NASA-Rel NASA Release. NASA Headquarters Office of
Communications.

NHDB NASA Historical Data Book. Vol. 1. NASA

Headquarters Scientific and Technical
Information Division.

RIC-Chron Space Ixanspgx&ﬁkign Svetem Background

Rice-Chron The Development of the Space

the History of Leadership Institutions

SPCFLT Spaceflight: A Publication of the British
Interplanetary Societyv.
SSME/RKD-QRev SSME/RED Quarterly Review, 9 Aprxil 1976.

Marshall Space Flight Center Shuttle
Projectes Office.
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DATE

CHRONOLOGY
EVENT SQURCE

69/01/31

69/02/10

69704703

63/04/035

89704724

69/05/03

69708/12

NASA awarded four contracts each valued at $500,000 to Lockheed {managed by Rice-Chron
MSFC), General Dynanics (managed by MSFC), North Raerican Rockwell (managed by

MSC), and McDonnell Douglas {managed originally by LaRC}. Contractors were to

conduct parallel studies of an Integral Launch and Reentry Vehicle (ILRV} to te

concluded in Septeaber 1969. Lockheed and NAR were to exasine cluster or modular

reusable flyback stages and the latter expendable tank configurations. General

Dynasics was to study the expendable tank concept and modular solid propellant

stages. HDAC is to concentrate on “triasese” configurations and reusable

flyback stages.

MSFC announced it would manage two recently awarded $300,000 b-aonth ALA{1969)
cantracts, one to Lockheed and one to General Dynamics, for conceptual study of

a low-cost, sanned logistics (space shuttle) systea, Similar study contracts

awarded to North Azerican Rockwell and to MDAC would be sanaged by HSC and LaRC.

ILRV studies would investigate aspects of a reusable tranportation systee for

past-1974 use in support of proposed space stations.

Thoaas 0. Paine, formerly Acting Adainistrator, became official HASA Rice-Chron; ALA{19469)
Adeinistrator.

The Space Shuttle Task Broup (5ST6) was created at NASA Headquarters. The NASR-Rel-69-70
shuttle effort was headed by Dr. George E. Hueller, HASA Associate Administrator

for Manned Space Flight. (Charles W, Hathews, Deputy Associate Adsinistrator

for Hanned Space Flight, would head the Space Station effort. The Space Station

Task Force was also formed at this tise.) Heading up the 5576, and reporting

to Dr. Mueller, was LeRoy E. Day, foraer Director of Apollo Testing. The group

was to develop NASA zaterial for a report on space shuttles. NASA would work

directly with 00D to provide an integrated report serving as the basis for the

President’s Task Group recoasendations on space shuttles.

The 5576 held its first meeting. During the meeting both Dr. George E. Rice-Chron
Mueller and Charles Mathews stressed the relationship between the Space Shuttle

and the Space Station. The question of using the Space Shuttle for short

duration missions was discussed. Also, the S5TG addressed the impact of DOD

payloads on the Shuttle,

Dr. George E. Mueller, Associate Adsinistrator for Manned Space Flight, Rice-Chron
conducted a briefing for shuttle contractors. The purpose of the briefing was to

notify the contractors of changes in design requiresents. Dr. Mueller began the

briefing by resinding the contractors that NASA and the Air Force were scheduled

to make a joint report on the subject of low cost transportation to the

President’s Space Task Group on 15 June. Because of the limited time, Mueller

requested that the contractors turn in their shuttle reports by 19 May.

NASA’s Space Shuttle Task Group (55TG) completed the final version of its Rice-Chron
SPACE SHUTTLE TASK GROUP REPORT. Voluse I of the report was entitled HISSIONS.

It gave "a general description of the mission and mission requiresents that

have been identified as being of major interest in NASA's future space prograz

planning." The S5TG identified five criteria as constituting “the space shuttle

baseline vehicle requirements.” These requiresents were 1) a 50,000-1b payload;

2} a crew of two; 3} a 10,000-cubic foot internal payload voluse; 4) a 270-nai

orbit, 33-degree inclinationy and 5) a seven day mission duraticn. The other

three voluaes were entitled DESIRED SYSTEMS CHARACTERISTICS, VEHICLE

CONFIGURATIONS and PROGRAM PLANS.
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EVENT

SOURCE

£9705/720

69/06/26

£9/708/03

£9/09/11

69/09/15

£9/10/00

69710703

NASA issued a revised study plan for Phase A ILRV work with supplesentary SPCFLT-Vol.15-#4

payment of $150,000 to each of the four contractors. MDAC received an additional
$225,000 for analysis of the fully reusable concept. Lockheed, General Dynamics
and NAR were also griented towards this design approach.

The NASA 5STG released an additional voluze of the SPACE SHUTTLE TASK GROUP Rice-Chron
REPORT. This voluee, entitled TECHNOLOGY PROGRAM PLAN, was, in effect, an

extension of Volumse IV, PROGRAM PLANS, of the 12 June report. The volume was

"to develop a plan at this tiee only for that work clearly recognized as

critical for iesediate implesentation.”

Dr. Thomas 0. Paine, NASA Adeinistrator, and other top NASA officials AEA(1969)
testified on future space programs before the Senate Committee on Aercnautical

and Space Sciences. Dr. Paine introduced future programs. Included in the

agency's future was the goal of aanned planetary exploration. DBr. Wernher von

Braun, NSFC Director, described a possible, 12-ean, two-ship expedition to Mars

by 1981-82, Dr. Beorge E. Mueller, NASA Associate Administrator for Manned Space

Flight, described NASA's plan to utilize the “concept of reusability® to imprave

and reduce the cost of operating in space. Reusability could be achieved

*through the reuse of launch and space vehicles and...through the reuse of a

gission module such as a space station,®

Dr. George E. Mueller, Associate Rdainistrater for Manned Space Flight, Rice-Chron
issued instructions that MSFC be given responsibility for shuttle auxiliary

propulsion developeent. He did so in line with recoasendations contained in a

presentation by Jerry Thosson, MSFC, that MSC and HSFC were to share in the

expenditure of $1.8 aillion for this purpose. Thosson's presentaticn was given

at a special seeting on shuttle technology following the Managesent Council

Heeting.

The Space Task Group presented THE POST-APOLLD SPACE PROGRAM: DIRECTIONS ALA{1969)
FOR THE FUTURE to President Nixon. 1t recoasended the basic goal of a balanced
manned and unmanned space program conducted for all mankind, with eaphasis on
increased utilization of space capabilities for services to aan through an
expanded space applications prograa. The report recosgended: the enhanceeent of
the U.5. military posture for world peace and security through exploitation of
space techniques for military sissions; the continuation of a strong programs of
lunar and planetary exploration astronoay, physics, and earth and life sciences;
the developsent of new systess and technology for space operations, esphasizing
cosaonality, reusability, and econosy through the developeent of new space
transportation capability and space station sodules; and the prosotion of world
cossunity through prograss of broad international participation and cooperation.

During October, NASR made two pivotal decisions concerning desired shuttle Rice-Chron
systeas characteristics. These were to eliminate the Aeraspike engine froas

further consideration in contractor Shuttle studies and delete the requiresent

for a powered go-arcund as an operational reguirement. The powered go-around

requireaent was retained, however, for developaent.

MSC announced the appointment of Astronaut L. Gordon Cooper as Assistant to ALA(1969)
the Shuttle Prograa in MSC's Flight Crew Operations Directorate. Cooper would

be responsible for the flight crew training program, astronaut inputs into

design and engineering, and the directorate’s part in hardware developaent and

testing for space flight,




DATE EVENT SOURCE

69/10/18 A joint Air Force/MNASA Design Criteria Review (DCR) identified evaluation Rice-Chron
criteria, established baseline systems characteristics for Phase B Space Shuttle
developeent, and allocated action items among the various agencies involved.

89/11/10 NASA announced the resignation of Dr. Gearge E. Hueller, NASA Associate ALAL1969)
Adeinistrator for Manned Space Flight, effective 10 Deceeber. No replacezent was
naged. Dr. Hueller, who had directed the Manned Space Flight progras for &
years, was a recipient of the NASA Distinguished Service Medal. Dr. Hueller
achieved an early operational flight schedule in the Bemini Progras and was a
key figure in the Saturn/fpcllc progras. Dr. Hueller foreulated low-cost space
transportation operations programs which were the basis for both the Space
Shuttle and Space Station prograss,

§9/12/01 Martin Marietta, Denver Division, subaitted the final report of their Phase Rice-Chron
A study to NASA. Though accosplished as an inhouse effort not funded under NASA
contract, the MHC study was conducted under ILRV guidelines and was coordinated
with the MSFC Space Shuttle Task Group, The Martin Spacemaster vehicle which
eserged fros the study was a two-stage,fully reusable concept designed to the
baseline 3.5 million-1b Gross Liftoff Weight (GLOW). Since the baseline GLOW
restricted payload to 36,300 lbs, an alternate concept, sized to the baseline
30,000-1b payload, was considered as well. The most distinctive part of the
Spacesaster concept was the double body flyback booster. The two bodies were
joined together catamaran fashion by a canard stabilization surface which was
fully enciosed by the fuselages and an aft lifting surface which extended well
heyond thea.

69712710 Dr. Beorge E. Mueller resigned his post as Associate Adainistrater for NASAR-Rel-70-4
Manned Space Flight. Dr. Hueller was head of the NASA Space Shuttle effort,
specifically directing the 557G, Dr. Mueller left to becose Vice President of
General Dynasics Corporation in New York City.

697127146 NASA established the Phase B Source Evaluation Board as part of the process Rice-Chron
for letting the Phase B Space Shuttle contracts.

70/01/00 In an article in AIAR's ASTRONAUTICS AND AERDNAUTICS, Max Faget announced AIAR-AEA-Vol.B-No.1
the superiority of the fully reusable two-stage aircraft as the best design for
the Space Shuttle, "Although several others have been studied, this piggyback
arrangement appears to provide the most straightforward staging with good
provisions for launch load transeissicn between stages." Faget also stated that
"no flight test would be made without sufficient evidence fros previous history
that the vehicle and creween would not be subjected to undue risk but also
avoids excessive overdesign where margins are uncertain.®

70/04/12 Dale D. Hyers, Vice President and General Manager of the Space Shuttle NASA-Rel-70-4
Prograam at North American Rockeell, becase NASA Associate Adeinistrator for
Manned Space Flight. MWyers replaced Dr. George E. Mueller who left the agency
to become Vice President of General Dynaaics. Hyers would be responsible for the
planning, direction, execution, and evaluation of NASA's overall MSF Prograa.
These functions included manageaent authority over HSFC, MSC, and KSC,

70/01/16 MSFC and MSC reached a decision concerning the division of responsibilities Rice-Chron
between the two centers on the developzent of auxiliary propulsion systess for
the Shuttle. 1In the teras of a meacrandum of understanding between the two
centers, signed by the two center associate directors, MSFC was to issue the RFP
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DATE

EVENT

SOURCE

70701716

70702103

70702712

10/02/18

70703700

70703719

70/03/30

70/04/30

to industry based on a joint MSC/MSFC procurement plan. The SEB was to consist
of four MSFC (including the chair) and three MSC sesbers, The seso anticipated
that two developsent contracts would be let--one for a high pressure systea and
one for a low pressure systea, MSC was to negotiate with their cheice of
selected contractors for the low-pressure systeas study. MSFC was to negotiate
with the "selected low pressure systems contractor not chosen by MSC." The
process was reversed for the high-pressure systes. Each center was to negotiate
its own contracts. The MSFC Director was to serve as Source Selection Official.

MSFC announced the award of separate $150,000 3-sonth contracts to three

tires to study possible conversion of 12 existing rocket engine test stands for
captive firings of propulsion systes for the new SSME. The new engine, not yet
under developaent, would be used in clusters to power the Shuttle, Four test
test stands at MSFC would be studied by Rerojet General; four stands at NASA's
Rocket Engine Test Site at Edwards, CA, by NAR Rocketdyne; and four at MIF, by
UAC Pratt & ¥hitney.

House Coazittee on Science and Astronautics’ Subcosmittee on HASA Oversight
released MANNED SPACE FLIGHT: PRESENT AND FUTURE, Staff study concluded that the
growth of the space program in the past decade had "provided major national
technological and scientific resource of personnel and facilities,® Decline in
resources could increase risk in accoaplishing current programs and was causing
"dislocations in affected comeunities throughout the US."

NASA issued RFPs for prelisinary definition and planning studies for the
Shuttle main propulsion systea. Preliminary concepts called for a cluster of
throttiable engines with 1780 kilonewtons (400,000 1b) of thrust each at sea
level. NAR Rocketdyne, Pratt & Whitney, Aerojet General, TRW, Bell Aerospace,
and Marguardt were to subsit their proposals by 20 March. Three firas would be
awarded fixed-price contracts for 11-sonth parallel studies,

NASA issued the Space Shuttle Phase B RFP. The RFP contained both

classified and unclassified appendices. The RFP included a *Phase B Shuttle
Hanageaent Plan" chart that graphically desonstrated the system of sanagement
that NASA was going to use with the Phase B contracts, While confirming that
MSC and MSFC would each have “contractual responsibility for one or more total
systeas studies® of the Space Shuttle, the RFP further indicated that these two
centers would each have technical direction of that portion of all contracts let
that later would becoze the focus of each center’s reponsibility in Phase C/D.

The Space Shuttle Program Office within the Office of Manned Space Flight
was established during March.

TRW, in association with Barrett Corporation’s Air Research Division,
delivered a proposal to NASA for a definition study of the Shuttle's auxiliary
propulsion systea,

NASA convened the Source Evaluation Board for selection of Phase B Shuttle
contractors. MDAC and HAR subaitted their Phase B proposals to the board for
consideration, NAR's proposal included three baseline configurations to be
studied. MDAC's proposal included two baseline configurations for the Space
Shuttle.

The MARSHALL STAR announced that NASA had selected three aerospace firas

3
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SOURCE

70/04/30

70703704

70703706

70703712

70/05/19

70705722

70/03/26

70105121

for final negotiations of parallel itl-sonth Phase B design and definition study
contracts for the SSHE. Studies would be nanaged by MSFC. The three firss were
Aerojet, NAR Rocketdyne, and UAC Pratt and Whitney. The value of each contract
was estimated at $6 sillion. The unsuccessful bidders were Bell Aerospace,
Harquardt, and TRW.

The cne-tenth scale sodel of the MSC 12,500-1b paylpad straight wing

orbiter was successfully drop tested at Fort Hood, TX, under the supervision

of the Operational Test Branch of the Landing and recovery Division. This was
in anticipation of full testing at White Sands Missile Range later in the ronth.

The MARSHALL STAR announced that Lockheed, McDonnell Douglas, and North
American Rockwell, Space Division, had submitted proposals faor continuation of
nuclear Shuttle definition studies. The proposals were being evaluated at MSFC.
The proposed contract extensions would be for a 12-sonth duration including a
period for docunentation of the final study results.

NASA selcted NDAC and MAR Space Division to negotiate il-month, 48 eillion,
fixed-price contracts for parallel definition and preliminary design studies of
a two-stage reusable Space Shuttle vehicle to transport crew, passengers, and
cargo between earth and near space, MSFC would sanage MDAC work and MSC would
ganage NAR work.

The MSC Shuttle Progras Office held the first Space Shuttle Progras
manageaent meeting with the Phase B contracting teas of Morth Agerican Rockwell
and General Dynamics. MSC had responsibility for the contracts,

MSFC announced the award of three contracts for continuation of the nuclear
shuttle definition series: $343,000 to HDAC for 2 coapletely modular concept
with an earth-to-orbit shuttle to transport apdules for in-space assesbly;
$245,000 to NAR Space Division for a nuclear stage 10 a (33 ft} in diaeeter to
be orbited by Saturn V and refueled by an earth-to-orbit shuttle; and $282,000
to Lockheed for both types.

HSFC Advanced Systess Analysis Office was investigating possible uses of

the space tug, NSFC announced. The only space vehicle that would work with and
and connect all existing and future vehciles and systess, the space tug would
first be used as a link between the Space Shuttle and the Space Station to taxi
cargo and passengers in earth orbit, Both MSFC and MSC were working to develop
space tug plans,

HSFC announced the selection of HDAC and TRW for final negotiations leading
to four contracts (two per company) totaling $1.2 amillion for Space Shuttle
auxiliary propulsion systea definition.

A one-tenth aodel of the MSC straight wing, 12,500-1b payload orbiter was
dropped from a CH-34 helicopter at the White Sands Missile Range as part of a
series of stability and configuration demonstration tests. The model was 13
feet long and weighed 600 lbs. The drop was sade from a hover at 12,000 feet.
Following pitchover, the test vehicle entered a "slow roll to the right which
rapidly diverged into a spiral dive.” White Sands recozaended that "the wing
should incorporate devices to ensure flow separation at the root prior to tip
stall to avoid the radical rolling mosents and consequent roll divergence caused
by sisultaneous separation of flow over the entire wing on approach to stali.”
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DATE EVERT SOURCE

70/05/27 The test was described as a "lisited success,®

70106707 The American Astronautical Society held its 16th annual meeting in Anahein, ALA{1970)
CA. 5SME Hanager Francis M. Stewart and Ryndal L. Wetherington, Headquarters
Shuttle Propulsion Manager, presented a paper on main propulsion requireaents
for a fully reusable SSHE concept and new approaches to engine developsent
and testing. Throttling te only 507 thrust satisfied the systea's needs
and was the baseline requiresent. Value of one secoand of specific impulse had
been calculated at 423,000,000, Payload sensitivity of Shuttle concepts under
study was 4500-8900 newtons {1500-2000 1bs per sec) of impulse. Minigum impulse
per second in hasic requireaents represented 941 efficiency, *which has not been
achieved in any rocket engine to date."

70108769 The one-tenth scale sodel of the MSC straight wing, 12,500-1b payload Rice-Chron
orbiter underwent 2 second successful drop test at White Sands Missile Range.
The vehicle was dropped from an Aray CH-34 helicopter in a hover at 13,930 feet.
The transition saneuver was ®nominal with the exception of a very slight roll
attitude induced at pitch-over.® HNo wing stall was encountered after pitch
over.

70/06/15 MSC and MSFC released the SPACE SHUTTLE SYSTEM LEVEL 11 REBUIREMENTS for Rice-Chron
internal review and approval. The joint docuzent was approved by Roy E.
Godfrey, MSFC Space Shuttle Teas Manager, and Robert F. Thospson, HSC Space
Shuttle Progras Manager, on 26 June and 1 July respectively. It was ultimately
released as a part of the STUDY CONTROL DOCUMENT, SPACE SHUTTLE SYSTEM PROGRAM
DEFINITION {PHASE Bj.

NASA announced it would negotiate with Grumesan, Lockheed, and Chrysler for ALA{1970)
{1-ponth Phase A contracts to study Space Shuttle concepts. Boeing would be the
eajor subcontractor to Grumman on a $4-sillion contract for three Space Shuttle
concepts: a stage-and-a-half reusable manned spacecraft with an onboard
propulsion systes and droppable tanks for supplementary propellants; a reusable
arbiter with an expendable booster; a reusable first stage using existing J-25
engine technology, solid-propellant auxiliary boosters, and a reusable
second-stage orbital shuttle with a J-2 engine. Lockheed's $1-sillion
fixed-price contract would define an alternate stage-and-a-half system including
high and low cross-range designs, Chrysler wculd study a reusable vehicle
capable of placing payload into earth orbit with single stage under a $750,000
contract.

70406729 MSFC awarded MDAC a $143,987 contract for Space Shuttle thermal protection M-STAR-07/153/70; MSFC-Rel-70-13
panel work, The one-year contract called for HcDonnell Douglas to establish the
requireaents and procedures for field repair of Space Shuttle thersal protectien
panels. The fira would: identify various probable causes of dasage that would
require panel repair or replacesent; develop eethods for field repair of
silicide-coated colusbiua panels; build two test panels for each repair amethod;
and prepare a test plan.

70706730 Dale D. Myers, fssociate Adainistrator for Manned Space Flight, wrote Rice-Chron
Robert R. Gilruth, Director of MSC, giving official confirmation of
Headquarters’ intention to expand the scope of the Phase B contracts. Although
HSC was directing the North Aserican Rockwell contract and MSFC was directing
the McDonnell Douglas contract, Headquarters gave NSFC responsibility for the
added wark for bath coepanies.




DATE EVEHT SQUACE

70707100 MDAC was awaded two separate auxiliary propulsion systee study contracts. SPCFLT-Vol.15-36; NHDB-Vol.3
MSC awarded MDAC a contract to study low-pressure APS. MSFC awarded the company
a study contract to explore high pressure APS,

70707713 Rerospace and architectural engineering fires were invited to subsit NASA-Rel-70-118
proposals to assist NASA in planning ground facilities for a Shuttle systea.
One fira would be selected as a contractor to support the newly established NASA
Shuttle Facilities Broup for 12 eonths in developing an overall facilities plan
for a Shuttle. The 12-man Shuttle Facilities Broup was headed by R.H. Curtin,
NASA Director of Facilities, and included representatives of the Dffice of
Facilities, OMSF, Office of Advanced Research and Technology, NASA's three
ganned flight centers (MSFC, MSC, and KSC), and the Air Force,

70/07/1% A conference on Shuttle Technology at LeRC was attended by eore than 400 ALR(1970)
representatives of industry, universities, and foreign countries.

70107117 MSFC requested quotations fros aerospace fires for a study of inflight N-STAR-07/15/7¢
venting of the Space Shuttle. The first objective of the study was to identify
venting areas of the vehicle coapartaents, wings and protuberances, but excluded
the main propulsion systes which had its own venting arrangesent. The contractor
would: establish schemes for venting these areas; outline input data
requireaents for venting analyses; and develop a test program that would provide
the information necessary to adequately analyze Shuttle vehicles during launch
and reentry,

70/08/00 In an article in AIAA's ASTRONAUTICS AND AERONAUTICS, McDonnell Douglas AIAA-ALA-Vol,B-No.8
esphasized the lower cost advantages of the expendable booster for the Shuttle
as opposed to the higher cost of developrent of the recoverable booster. “The
Small Tow-back System with delayed developsent of the booster could not only
tost less in the end, but would significantly lower costs in the first half of
the late 70s."

70109702 MSC awarded LTV Rerospace Missiles and Space Division and MDAC $215,000, ALA(1970)
firxed-price contracts to conduct 4-eonth parallel development studies of
radiative nonsetallics for high-tesperature heat protection on the Space
Shuttle.

70709715 Dr. Thomas 0. Paine’s resignation as NASA Administrator becase effective. ALA(1970G); Rice-Chraon
He was honored at Bolling AFB reception and testieonial dinmer given by Dr.
George H. Low, who would be Acting Administrator until appointaent of successor.
Paine had anncunced his resignation 28 July. Paine denied that his resignation
had any connection to proposed KASA budget cuts. Paine would be returning to
General Electric, the company where he had worked as an executive before cozing
to HASA in January 1949,

70/09/22-23 MHeetings to select preliminary requireaents for the SSME design were MSFC-Rel-70-193; M-STAR-09/23/7(
conducted at HSFC. Approxieately 100 people from three NASA centers and several
contractors attended the meetings. The series of meetings began with a briefing
for the project’s steering coamittee. The work of the three SSME study
contractors was reviewed. The contractors would incarporate future requirements
into the studies. Attending the conference were representatives of MSC, MSFC,
and USAF. Contractors represented were MDAC, NAR, and the three SSHE study
contractars,
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70/09/30

70/10/92

70/10/12

70711704

70/11/1%

70/12/04

70/12/14

McDonnell Douglas made its first PHASE B GUARTERLY REVIEW: SPACE SHUTTLE
PROGRAM at MGFC.

NASA announced the award of a $380,000 contract to Ralph M. Parsons Company
for engineering services in development of an overall plan for Shuttle ground
facilities.

FRC announced that tests had desonstrated that unpowered approach and

landing maneuvers of the Shuttle could be sade safely and readily by qualified
professional pilots and did not require highly trained test pilots. United
Air Lines captains Donald C. McBain and James V. Mitchell had flown landing
approaches of a four-engine jet transport configured to simulate the Shuttle
during a NASA study of energy sanagesent techniques of the proposed Shuttle
orbiter,

NASA issued a request for quotations on a study entitled “Shuttle Orbital
Applications and Requirements.® The due date for quotations was 23 Novesber,
inder HSFC direction, the contractor would analyze use of the Shuttle to

accomplish and support various prospective aissions. The contractor would do the

preliainary definition of a selected ssall aanned support sodule and any other
new hardware necessary te supplesent the orbiter’s mission support capability.

The contractor would also define the operational and design interfaces and would

pravide total aission descriptions. These would include definition of new
interfaces, support requireaents, new hardware costs and schedules, and
pertinent integration and prelaunch schedules for selected Shuttle payload
combinations.

MSFC awarded MDAC a $2-million, 1-year modification to its Shuttle study
contract. Under the new agreement MDAC would recossend a program to test the
structural cosponents of proposed SRB and orbiter cratt, including verification
of design and advanced state-of-the-art testing saterials, wing leading edges,
and propellant tanks, In addition, MDAC was awarded a $500,000 study of
expendable stages and a $300,000 DOD study on Air Force Requiresents.

Meetings were held at MSFC to: review contractor design approaches to the

SSMEs; discuss potential probleas in designs; and review efforts to see that the
contractors were proceeding satisfactorily under same basic design requiresents.

The SSME design review ended on 11 December.

Principal investigator and spacecraft contractor personnel fros the High
Energy Astronoay Observatory {HERD) spent two days at MSFC exchanging data on
configurations. The HEAD meeting was under the sponsorship of Rodney D.
Stewart, NSFC Project Manager.

MDAC presented a briefing on its Shuttle study at MSFC, The presentation
was a midtera review of MDAC's "Space Shuttle Progras Definition (Phase B)
Study.® The fira received the 1l-month study contract earlier this year. MSFC

sanaged the MDAC work, A parallel study, aanaged by MSC, was being conducted by

NAR, which also held its midters review at this tise at NSC.

MSC prepared a preliminary draft of Shuttle Phase C/D statement of work.
This preliminary Phase C/D 50N largely reflected the criteria for the Space
Shuttle set forth in the Phase B Level I Requiresents Document.
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70712715

71701700

71701704

71/01/08

117101712

71701713

11701722

A meeting at MSFC reviewed parallel studies of a proposed cheaical

interorbital Space Shuttle by NAR and MDAC. Modifications would be required to
adapt either a second or third stage of the Saturn ¥ launch vehicle into an
Earth-lunar interorbital shuttle. Analyses of the Saturn V mcdifications would
lead to preliainary designs, deteraine orbital launch operations and procedures,
and gather data on prelisinary costs, logistics, and facilities. Discussions
included results of analyses to date, definition of systeas requiresents,
necessary systea and subsystea trade-offs, and selection of preliminary
configurations.

In an article in AIAA's ASTRONAUTICS AND AERONAUTICS, Air Force Flight

Dynasics Laboratory representatives eephasized the desirability of delta wing
shuttles as opposed to straight wing shuttles. “The delta emerges as a vehicle
flexible in payload and perforaance.... Predictability [of the delta] is
coaparatively high, and for the most part, the critical probleas have been
identified."

NASA was looking at air bases in the Carolinas, Scuth Florida, and the

Bahaaas as possible landing sites for Shuttle launched fros KSC. NASA engineers
also were considering refueling the booster's first stage in flight so that it
could return to launch site for landing, like an aircraft.

Three aerospace teams, including seven European firas in support roles,
subsitted proposals to HSFC on prelisinary design of the research & applications
nodule (RAM} proposed for the Shuttle. Proposals were submitted to MSFC by MDAC,
Beneral Dynasics, and GE. The teaa headed by General Dynagics would include
HATRA of France, ERND of Gersany, SAAB of Sweden, Hawker Siddeley of the U.X.,
and Fiat of Italy. The BE team would include Messerschaitt-Boelkow-Bloha of
ferazny and Thoapson-CSF of France, The RAM concept offers an econoaical way to
extend the capability of both the Shuttle and the Space Station, These aodules
would provide versatile and econoamical laboratory facilities for doing Earth
orbital research and applications work.

MDAC subaitted a mass properities status review of its Phase B study

conducted under contract NAS8-26016, The review covered the period fros

19 Septeaber 1970 to 05 January 1971, The review covered two systeas--a high
crossrange orbiter and booster and a low crossrange orbiter. Both of the systeas
were designed to deliver a 25,000-1b payload into a 50 nai X 100 nai 35 degree
inclination orbit or a 40,000-1b payload into a 50 nei X 100 nai polar orbit
with the airbreathing engines resoved, whichever was eore severe. The report
cavered only the booster sized for the delta wing orbiter. The internal
packaging of the delta wing orbiter had been iaproved by using "siamese®
integral main propellant tanks. The straight wing orbiter therasal protection
systes had been changed fros colusbiua panels and carbon-carbon leading edges to
hardened coapacted fiber (HCF) and ablative leading edges.

falibraticn was cospleted at HMSFC on a new tube wind tunne! capable of test
speeds up to twice speed of sound, the HARSHALL STAR reported. The tube was 130
ca in diaseter and was 119 a long. It would be used in the wind tunnel test
progras for Shuttle,

NASA reorganized the Office of Manned Space Flight (DHSF) to reflect new
manageaent requiresents for future sanned flight prograss. Dale D, Hyers,
Associate Adasinistrator for MSF, said the new alignaent would provide greater
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71101/22

71701729

71702701

71703701

71103703

flexibility in use of sanpower and would provide for uniforsity of approach in
manned flight technical efforts. The {five offices directing the programs of
HSF--Apolla, Skylab, Space Shuttle, Space Station Task Group, and Advanced
Missions--reaained essentially the same. The only Shuttle-related change case
with the naming of Charles J. Donlan as Acting Director of the Space Shuttle
Program, in addition to his regular duties as Deputy Associate Adainistrator for
HSF (technical).

The NASA Managesent Council directed a number of changes in the tevel I
requirerents for the Phase B Shuttle study. These were sent out by THX to the
various centers on 29 January and subsequently incorporated in the Phase B STUDY
CONTROL DOCUMENT. Dissemination of the changes to the Phase B contractors and
principal subcontractors was handled by MSC and MSFC. NASA directed that the
resaining portions of the Phase B expendable second stage/reusable booster
studies should concentrate on the ainisus modification S-IVB stage with J-25 (or
required solid rockets) for the MDAC study and on the short S-1T stage with two
5SMEs for the NAR study.

The Level 1 requiresents for the Phase B study contracts were modified to

call for a first horizontal flight in June of 1976, a first orbital flight in
April of 1978, and an operational capability by eid-1979. This replaced the
original statesent calling for an initial operational capability in the second
halt of 1977,

HSFC issued RFPs to Rerojet General Liquid Rocket Cospany, URC Pratt &

Whitney Division, and NAR Rocketdyne Division for the developaent of a main
engine for the Space Shuttle, The cospanies had been perforaing preliminary
design and definition studies of the Shuttle under three independent,
$4-million, parallel contracts since June 1970. In June 1971, one coapany would
be chosen to develop the SSME. In addition to the design of the engine the RFP
covered: the design, development, and fabrication of ground support equipsent;
the fabrication and delivery of 3b engines and support hardware "for the early
stage of the vehicle progras"; and the design, fabrication, and delivery of 14
dusay engines "for the vehicle horizontal flight test progras.® Proposals were

- due 21 April 1971. The selection should be sade and the contract placed in force

by mid suaser.

NASA anncunced the selection of the Mississippi Test Facility as the site

for sea level testing of SSMEs. Also announced nere plans to sodify the forger
Saturn 11 stage test facilities to accomodate SSME testing., The test prograa
would include socse 1200 developaent and acceptance tests fros 1973-1979, with 45
to 50 sustaining engineering tests per year afterward, and sose 100 developeent
tests under simulated altitude conditions from 1974-1976, The Site Evaluation
Board selected the site after surveying existing Government-owned or controlled
properties. HSFC would exercise control of NTF. The facility also had deep-water
access for transporting large items of hardware along the Pearl River and the
Intra-Coastal Waterway. The selection of HTF for the engine test site was the
first step in carrying out 2 master plan for Space Shuttle facilities.

The Shuttle was the key NASA development essential in 1970s, Dr. Wernher

von Braun, Deputy Associate Adsinistrator for Planning, said in the NASA FY72
budget request presented to the House Comnittee on Science and Aeronautics. It
presented the U.S, with its greatest technological challenge for space in this
decade. "Preliainary analysis indicates that if the shuttle is used in lieu of
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T 0303 current expendable systeas, the transportation costs will be reduced by at least
a factor of 10...only by an investaent now will we be able to have operational
an econoaical transportation systes by the end of the 1970°s to support a
vigorous and balanced space flight progras.®

71/03/11 The Senate confireed the nosination of Dr. James C. Fletcher as HASA ALA(1971)
Administrator.
71/03/15 Lockheed Missiles and Space Cospany submitted the eighth status report on Rice-Chron

their Alternate Concepts study conducted under contract NASB-24362, managed

by MSFC, Since June, the study eaphasis had expanded fros developsent of the
cne-and-one-half stage, expendable drop tank option to encompass a feasibility
analysis of designing the basic one-and-one-half stage vehicle for growth to a
two-stage, fully reusable systes.

The AIAA Space Shuttle Developeent, Testing, and Operations Conference/NASA AKR(1971)
Space Shuttle Technology Conference was held in Phoenix, Al. Charles J. Donlan,

Deputy Associate Adaministrator (Technical), OMSF, said NASA plans called for

unganned tests of the Shuttle to begin in 1976 and manned tests in 1977, A fully
operational vehicle would be ready in 1979. Colonel John 6. Albert disclosed

that the DOD planned to use manned reusable rocket planes for “"all military

space operations.” Albert was Director of Space Development for the Rir Force.

71/04/00 NASA shifted the esphasis of the Phase B Shuttle studies from a coapletely Rice-Chron
reusable systea to analysis of an orbiter with external expendable hydrogen
tanks. This change led to the addition of separate studies of Shuttles with
external hydrogen tank orbiters to the existing HcDonnell Douglas and North
Aaerican Rockwell Phase B study efforts.

71/04/01 NASR added 2 new task to three of the five study contracts that was to last Rice-Chron
the resaining three sonths of their contracts. The new task entailed the study
of an external hydrogen tank for the orbiter of a fully reusable Shuttle. The
three contracts affected were the NAR and MDAC Phase B contracts and the
Lockheed Phase A contract, Although this new task was funded and perforaed under
the contracts originally let on 30 June 1970, each af the four contractors that
conducted the external tank task made a report on that task separate froe the
report it sade for the original contract.

71704706 The Space Shuttle Technology conference at MSFC discussed space vehicle ALA(1971)
propulsion systems with operational life requiremsents of 100 flight msissions.

71704712 NASA selected Beneral Dynamics, Convair Division, for award of a contract NASA-Rel-71-67
for definition and preliminary design of a Research and Applications Hodule
(RAN}. Estieated value of the 1-year, fixed-price contract was $2 million. GIC
would conduct prelisinary design studies, operaticnal analyses, prograa
planning, and develop mock-ups of critical portions of the RAM for engineering
assessaent. The contract would be under the technical direction of HSFC.

71704120 NSFC announced the award of a $1,081,343 contract to Research, Inc., to ALA(1971}
design, fabricate, install, and check out electrical heating devices for
prototype heat protection systees. The device would be installed in an existing
- structural test facility at MSFC aad would heat up to 1600K {2500 degrees
Fahrenheit} on the lower surface and 1300K (1800 degrees Fahrenheit) on the top
surface of test articles. Work on the device would be funded in increaents,

i1
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SQURCE

71704/20

117084/21

11704127

11705716

71405/22

71706104

71106710

71706716

71106723

beginning with $100,000 for preliminary design phase,
North Aserican Rockwell, Rocketdyne Division, submitted its SSME proposal.

Dr. James C. Fletcher officially becaee NASA Administrator. Dr. Fletcher
took the oath of office at the White House in a ceresony attended by President
Richard M. Nixon,

MSC announced issuance of RFPs for technological developsent of new surface
materials that could stand environaental extreses expected to be experienced by
the Shuttle, MSC would award fixed-price contract to company that designed and
developed the best ceramic insulator.

Future Shuttle nissions were described by Dale D. Myers, NASA Associate
Adainistrator for Manned Space Flight, in a speech before the Lians Clubs in
Breenville, SC: "These payloads cover the areas of space physics, astronoay,
space applications, life sciences, uneanned planetary exploration, and earth
resources, ailitary and coesercial.®

Lockheed Missiles and Space Company subsitted the final report of its
Alternate Shuttle Concepts study, under contract NASB-24342. The contract was
ganaged by MSFC as a part of the overall Phase B/Second Phase A effort. The
report continued to exasine the one-and-one-half stage concept.

NASA announced aanageaent plans for the OMSF Shuttle program. OMSF

Headquarters would be responsible for overall program managesent, including
assignaent of reponsibilities, basic performance requiresents, control of major
pilestones, and funding allocations to NASR centers. Dale D. Myers, Associate
Adeinistrator for MSF, had assigned responsibility for prograam control, overall
systems engineering and systeas integration, and overall responsibility for the
definition of interactive elesents in the total system to MSC, which also would
would be responsible for orbiter stage. MHSFC would be responsible for the
booster stage and the SSME. KSC would be responsible for the design of launch
and recovery facilities. All three centers would station personnel at MSC for
systeas engineering and integration activity.

NASA's interest in a "phased approach® to developsent of Space Shuttle was
announced by Dr. James C. Fletcher, Contractor studies near cospletion indicated
that the preferred configuration was a "two-stage delta-wing reusable systea in
which the orbiter has external propellant tanks that can be jettisoned." While
studies favored a "concurrent approach®, NASA also studied the feasibility of
sequencing developeent, test, and verification of the systea’s features. The
phased approach would entail the developeent of a Shuttle systea in which the
orbiter would be developed first and initially tested with an interim expendable
booster. Full-ccale hardware developsent of a reusable booster would be started
later, but scee design and preliminary developaent work would proceed along with
orbiter developsent. Studies in progress would enable NASA to make a decision
by fall on the technical and programatic approach to follow.

NASR awarded a contract to NAR Space Division for studying the feasibility
of developing a low-cost, reusable cheaical propulsion stage that could be
launched from earth on the booster and then subsequently refueled in space
for up to 10 space aissions. The 10-sonth phase A contract was for $250,000,
This vehicle could be ysed for a high lift capability to low earth orbit, the
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- 71106/23 placezent of large payloads of the order of 100,000 lbs to geosynchronous orbit,
and eventually for lunar and unaanned planetary missions. At the time of this
contract, engineers at MSFC were reguiring that the interorbital stage have a
lifetise of 3 years or 10 uses in space, whichever came first froa the cutoff
period, It would be designed for saintenance to be carried out in earth orbit
and for a quiescent state in orbit for periocds of up to 180 days, The
interorbital stage would utilize eany cosponents and systess of the Shuttle.

11706724 HSFC announced the selection of NAR Rocketdyne for 2 16-month, $1.1 aillion ALA(1971}
contract to develop turbo puap assesblies for the hydrogen and oxygen Auxiliary
Propulsion System (APS) technology program. The six-phase contract included:
exploratary study; design for turbo puep coasponents; fabrication of turbo puep
systee; testing, refurbishing, acceptance testing, and delivery to NASA; and
engineering support.

71706125 North Aserican Rockwell (NAR) gave NASA the final report of its ORBITER Rice-Chron
EXTERNAL HYDROGEN TANK STUDY. NAR had sade this study as an additional task of
its Phase B contract, and it focused on a design coeprised of an orbiter with
external hydrogen tanks and a booster designed so that "the structure and
propellant tankage are used as & heat sink.® NAR called this configuration
OEHT, Orbiter External Hydrogen Tank.

The North fAmerican Rockwell Corporation {HAR) issued the PHASE B FINAL Rice-Chron
REPORT. In Voluse I of its report, NAR asserted that the report proved that a
fully reusable Shuttle could be built and operated econosically.

71/06/28 Lockheed Missiles and Space Company subaitted the final repart of its study Rice-Chron
of external hydrogen tanks. This study was conducted as Task IV of the Phase A
Alternate Shuttle Concepts study under contract NAS8-24342 managed by MSFC. The
study was directed in conjunction with the shift of emphasis in the Phase B
Shuttle contracts from fully reusable to external hydrogen tank designs.

71706729 MSFC contracted a 4-month extension to the Lockheed Phase A, alternate Rice-Chren
stage-and-a-half Shuttle contract NASB-263462, This was a part of the total
procurement package supporting the Space Shuttle Phased Developzent Study
effort.

MSFC contracted a 4-aonth extension to the Phase B Shuttle study contract, Rice-Chron
NASB-2601b, with McDonnell Douglas {MDAC}. This extension was part of the total

procuresent effort in support of the Space Shuttle Phased Development Study. The

objective of this effort was to evaluate the feasibility of developing a two-

stage Space Shuttle system starting with the orbiter and an interis, expendable,

boaster, then proceeding to the development of a fully reusable booster.

71706730 McDonnell Douglas {MDAC) issued the EXTERMAL LH2 TANK STUDY FINAL REPORT as Rice-Chron
part of its SPACE SHUTTLE SYSTEM PHASE B STUDY FINAL REPORY. HDAC conducted *a
parasetric analysis that examined approximately 100 different booster/orbiter
tonfigurations,” From this analysis MDAC chose 2 confiquration with the
recossendation of a single Shuttle design with ET and orbiter.

McDonnell Douglas Corporation subaitted the final report of their Phase B Rice-Chron
study conducted with Martin Marietta, Denver Division, TRW Systeas Group and

Pan Aserican Airways under contract NASB-26014, managed by MSFC. The final

HcDonnell Douglas Phase B fully reusable systes was a two-stage vehicle with a
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111048130

71707/01

71707704

71107112

71767/14

71701122

71708703

71/08/04

gross liftoff weight in the 4.4 sillion pound range,

HSC announced award of four, 4-smonth, fixed-price extensions to contracts

for Shuttle preliminary design. HDAC, Morth Aserican Rockwell, and General
Dyanamics would each receive $2,800,000 and Lockheed would receive $1,400,000,
Each company was requested to study the advantages and disadvantages of a
*phased approach™ tc the developsent of the Space Shuttle. Based on data fros
these studies, NASA expected to decide in the fall if a "phased approach® to
developaent of the Space Shuttle would be undertaken instead of concurrent
developeent of both the orbiter and the booster.

bruasan Aircraft Corporation (BAC) gave NASA its ALTERNATE CONCEPTS STUDY
FINAL REPORY which detailed the results of its Alternate Phase A contract.

HSC anncunced selection of MDAC to receive a $380,000, 10-gonth, firs-price
extension to contract for design study of the auxiliary propulsion systes (APS).
MDAC would define oxygen-hydrogen systes coapatible for both booster and orbiter
vehicles.

The selection of NAR Rocketdyne for negotiations leading to award of & $300
sillion, cost-plus-award-fee contract for developaent and delivery of 35 SSMEs
by 1978 was announced by NASA. The selection followed a 12-sonth Phase B
coapetition during which NASA accepted proposals fros three firas on 21 April.
The progras would be =anaged by MSFC and would support Shuttle orbital flights
beginning in 1978.

HASA awarded 7-sonth contracts to MDAC ($325,000), General Electric
{$319,200), and Lockheed ($322,500) for developaent and testing of a cerasic
insulator for theraal protection,

NASA awarded a feasibility study (Phase R) contract to NAR to examine a
low-cost, reusable cheaical stage for the Shuttle booster. The contract value
was $250,000, and the duration was 10 sonths.

MDAC submitted the results of its Phase A study of expendable second stages

for the reusable booster, conducted as an add-on task to contract NASB-26014,
The study grew out of MDAC's Phase B effort and was driven by the need to
develop a capability for orbiting payloads in excess of 100,000 lbs., The study
was based on the MDAC Phase B high wing canard flyback booster design, frozen as
of Septeaber 1970. The vehicle had a liftoff weight of 2,840,111 lbs with twelve
engines developing a total of 4,800,000 1bs of sea level thrust. HDAC concluded
that such a systea could, using a variety of second stages, arbit payloads of
120,000 to 170,000 lbs at a recurring cost of $17-24 aillion per launch. MDAC
recossended that a Phase B definition of a "minimum eodification® S-I1VB/J-2/SRM
expendable second stage systee be initiated. NDAC further recoezended that
Phase B work on an expendable second stage be delayed.

UAC Pratt & Hhitney Division filed a forsal protest against the award of a
$500-gillion SSME contract to NAR Rocketdyne and asked the Federal Government to
reverse the award. In a letter to GAD dated 18 August 1971, Pratt & Bhitney
charged that the selection of Rocketdyne was *illegeal, arbitrary, and
capricious, and based on unsound decisions.®

The MSFC Shuttle Task Team was realigned to coincide with instructions
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T 7108104 issued to contractors to study various configurations of interim concepts.
Changes included in the realignaent were: Alex McCool of the Astronautics Lab
would be responsible for the Titan III-L effort; Lewis McNair of Central Systeas
Engineering would be responsible for the Convair Core concept; Fred Vreuls of
the Product Engineering Lab would be responsible for the Saturn IC effort; and
Dan Driscoll of the Astronautics Lab would be responsible for solids. Overall
condition and planning would be conducted by Bob Weir and Fred Hammers. The
Vehicle Development Office {Howard Burns) and Prograe Control Office (Bill
Hallisey) would provide support as required to all groups.

71/08/10 President Richard M. Nixon signed intoc law the $3.298 billion FY72 NASA Rice-Chron
appropriation bill. The money appropriated was $84 sillion below the amount
stipulated in the agency’'s FY72 authorization act.

71108712 NASA awarded contracts to Textron, Bell Aerospace Division ($484,400}, and SPCFLT-Vol.15-#6
Rocketdyne {$460,443), for 14 sonths of design and development for testing of
thersally controlling Auxiliary Propulsion Systea propellants hardware.

71709/04 HSFC had signed a level-of-effort contract with NAR Rocketdyne for the ALA(1971)
design of the SSME, NASA announced, The interie contract--for 4 aonths at $i
sillion per month--had been signed pending BAD review of a protest sade by
United Aircraft, Pratt and Whitney Division, regarding the contract award [see
71708/181.

71709710 McDonnell Douglas reduced to four the nueber of configurations actively Rice-Chron
under consideration in its Phase B extension under contract NASB-26016. These
included three systems based on the MDAC baseline delta which had eserged froa
the ten option booster matrix assigned by MASA at the beginning of the contract
extension effort. The fourth was the MDAC identical vehicle concept.

71709730 As of 30 Septeaber conceptual drawings of the structural arrangements for NSFC-111-Chron:1960-1973
the 136-inch dianeter, solid cluster booster had been coapleted.

7117107907 NASA announced a 6-month delay in development to give contractors sore tise ALA(1971); SPCFLT-Vol.15-¥6
to study, in detail, alternatives resulting from current studies. Under the new
schedule, North Rserican Rockwell, HcDonnell Douglas Aerospace, Lockheed
Missiles & Space, and Grumman Aerospace would study designs until 28 February
1972, rather than concluding at the end of October 1971. The selection of sites
for Shuttle developzent and operational flights would be deferred until overall
systea characteristics were defined. The extension included a 2-sonth opticn,
until 30 April 1972, for the Phase B studies. The baseline study would exaamine
ballistic recoverable boosters with either F-1 engines in a series burn,
pressure-fed engines in a series burn, or twin pressure-fed engines in a
parallel burn configuration.

71710727 HcDonnell Douglas Corporation conducted a review at MSFC of its work on Rice-Chron
boosters. The work was completed under the extension of MDAC's Phase B Shuttle
study conducted under contract NASB-26016. Booster options briefed by HDAC were
the reusable F-1 flyback systes and the recoverable pressure-fed systea. The
review placed considerable emphasis on recovery, refurbishaent, operations and
testing.

71711/01 Two 4-aonth contracts for feasibility studies of a pressure-fed engine for ALA(1971}; SPCFLY-Vol.15-34
the water-recoverable booster were awarded by MSFC. TRH would receive $400,000
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71711701 and Aerocjet General would receive $347,39% for studies ending 29 February 1972,
The announcesent of the award was made 7 Deceaber 1971,

71711103 HcDonnell Douglas Corporation conducted an OMSF design review of its Phase Rice-Chron
B extension study effort carried cut under contract NAS8-24016, managed by MSFC.
The HcDonnell Douglas study had narrowed its focus down from the four
configurations selected in September to three closely related baseline designs
which, with an additional derivative configuration, were selected for in-depth
analysis.

11/11710 MSFC issued a $64,389 contract to Waldemar S. Nelson and Company, New MSFC-111-Chron:1960-1973
Orleans, LA, for a feasibility study of a Space Shuttle fly-away airport.

H/1LS Lockheed Missiles and Space Cospany submitted the final report of their Rice-Chron
Alternate Concepts study extension. This study was carried out under contract
NASB-26342, managed by MSFC. It was an extension of the Lockheed Phase A
Alternate Shuttle Concepts study and was conducted in tandeam with the first
Phase B exztension.

HcDonnell Douglas submitted the {final report on its work under the first Rice-Chron
Phase B contract extension. The study effort covered in the report was carried
out under Modification 19 to contract NAS8-26016, sanaged by MSFC.

/11116 faid rising speculation as to what the Shuttle would eventually be, NASA HSFC-111-Chron:1960-1973
Administrator Dr. Jages C. Fletcher explained the current situation in a speech
before the National Space Club in Washington on 18 Novesber. He explained that
the baseline Shuttle (twos fully reusable, hydrogen-fueled stages) reaained the
preferred approach, but NASA had been studying for the past several sonths a
nuaber of options to the baseline Shuttle. MNASA might possibly develop the
orbiter and the booster in two phases. The Mark I orbiter could be flown in 1978
and the Mark II orbiter in the early 1980s. NASA's thinking was reasonably
fire on the orbiter: it would have an external, expendable tank carrying both
hydrogen and oxygen; the main orbiter engine would initially be either an
isproved version of the J-2 or a new high-pressure engine; the booster would be
either flyback or recoverable.

AVASEAY MSFC awarded a contract to Chrysler Space Division, New Orleans, LR, for MSFC-I11-Chron:1960-1973
further study of booster concepts. The contract was for $765,000 and would
continue through 29 February 1972, NASA had asked Chrysler to define
recoverable booster concepts for the Space Shuttle progras. Results from this
study and other Phase B studies would be used by NASR to select a preferred
Space Shuttle design.

71712701 Safety probless of the Shuttle were discussed by Director I. Irving Pinkel ALA(1971}
of LeRC Aerospace Safety Research and Data Institute, in an AYA article. “The
rocket engine must have an airplane-like endurance of 10 years (100 aissions),
The airplane systeas aust operate where rockets do, subject to space vacuus,
space radiation, and reentry heating, and still carry a fan engine with high
cycle teaperature,*®

71712709 McDonnell Douglas presented a design review at MSC. The review covered Rice-Chron
work done under the second extension of MDAC's Phase B study under contract
NAS8-256014, managed by MSFC. The review focused on a coaparison of parallel burn
and series burn options, orbiter engine selection, and orbiter design evelution.
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11712715

71112122

11712729

71712730

72101700

727901703

72701710

Lockheed Missiles and Space Company presented a review of its Alternate
Concepts study extension, carried out under contract NAS8-25362, managed by
MSFC. The review focused on four principal concepts, all using the HSC Orbiter
040A design with a single expendable ET.

McDonnell Douglas presented OMSF a review of its work under the second

extension of the Phase B Shuttle Systea study, carried out under contract
NAS8-26016. The review revolved around four baseline designs: Mark I/I1 Flyback
Booster, Single RAD Series Burn, Twin RAD Parallel Burn, and Twin RAD SRM. All
of these configurations used the baseline NMcDonnell Douglas delta wing orbiter
developed and adopted during the first Phase B extension.

The Shuttle Rerothersodynaeics Technology Conference at Ames discussed
technology for manned spacecraft that could fly to aircraft-like landing. More
than 30 papers were presented on design, operation flight mechanics, flow
fields, and heat transfer.

NASA announced that it had authorized HSFC to extend for 1 sonth the
level-of-effort contract with MAR Rocketdyne Division for design of the SSME.
fction had been taken pending cospletion of a 6AD review of United Aircraft,
Pratt & Whitney Division's protest of the contract award to Rocketdyne [see
71/08/18].

Top adainistrators of NASA and the Office of Management Budget {DNB) met to
decide what Shuttle configuration should be recossended to President Richard M.
Nixon, This was in preparation for the President’s upcosing, 5 January 1972
announcezent compitting his adsinistration to building the Space Shuttle.

NASA announced award of a $1.6 million, cost-plus-fixed-fee contract to
Aerospace Corporation for studies of advanced space programs. Studies, which
would advance work perforsed under a previous contract, would include sission
and payload capture analysis, payload analysis for applications, analysis of
advanced prograa ocperations and logistics analysis, and advanced missions
safety,

ferospace Corporation presented their final report on an Integrated
Operations/Payloads/Fleet Analysis conducted for NASA to establish a
satisfactory Shuttle traffic sodel.

fcting Shuttle Prograa Director Charles Donlan announced the decision to
build the Space Shuttle to the MASA centers and the Air Force copaands that were
directly involved in the developaent of 575,

In a press conference at which NASA Adainistrator Dr. Jaees L. Fletcher
participated, President Richard M, Nixon announced his decision to have NASA
proceed with building the Space Shuttle. The President cited the "routinizing®
of space transportation as the key issue in deciding to proceed with the
developasent of the Space Shuttle, The reduction in cost of space travel
anticipated as a result of the Shuttle's existence was also cited as being a
significant justification for the development of the systea. "The general
reliability and versatility which the Shuttle systes offers seeas likely to
establish it gquickly as the workhorse of our whole space effort.*

Events leading to President Nixon's endorsement of Shuttle developsent were
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72701710 reported by AVIATION WEEK & SPACE TECHNOLOGY. "The struggle between NASA and OMB
officials reached the point of acrimony when the latter suggested design changes
and demanded to know froa NASA engineers the dollar savings that would result.
Dr. Jases C. Fletcher, NASA Adainistrator, finally appealed directly to the
office of the President with a cosplaint that OMB was atteapting to design the
Shuttle rather than merely budget it." President Nixon resoved the OMB
accountant from the conference with NASA and deaanded an agreesent. “The dispute
culminated in Fletcher's triusphal flight to San Clesente...to join in the
announcesent that the Space Shuttle had been approved by the Adeinistration.®

NASA Adainistrator Dr. James C. Fletcher approved the establishaent of the NSFC-111-Chroni1940-1973
Shuttle Prograe Dffice as one of a number of changes to the HSFC organization.

72101713 HSFC selected Aerojet General, Lockheed Propulsion, Thiokol Cheaical AkA{1972); SPCFLT-Vol.15-No.7
and UTC to receive separate, 2-sonth, $150,000 study contracts to analyze the
possible use of SRMs with 305- and 396-ce {120~ and 154-in) diameters to power
the Space Shuttle booster. The award was announced on 27 January 1972,

72101723 The Subcomaittee on NASA Oversight submitted to the House Coamittee on ALA{1972)
Science and Astronautics SPACE SHUTTLE-SKYLAB: MANNED SPACE FLIBHT IN THE 1970s.
The status report was prepared by Coemittee staff at the request of Subcomaittee
Chairman Rep. Olin E, Teague froa information from NASA space flight centers and
key industrial contractors. Included in the text were conclusions concerning
existing technology and potential uses of both Skylab and Space Shuttle.

— 72101131 Mathesatica, Inc., published ECONOMIC ANALYSIS OF THE SPACE SHUTTLE SYSTEM. ALA(1972)
The study, directed by Klaus P, Heiss and Oskar Horgenstern, concluded that the
developaent of the systea was economically feasible assuming that the level of
space activity squaled the average of the U.5, uasnanned space progras of the
past 8 years, The thrust-assisted orbiter shuttle {TAOS) with external hydrogen
and oxygen tanks was the eccnomically preferred choice among current
configurations, The choice of TAOS was still open, with pressure-fed boosters
and SRMs using parallel burn as the main economic alternatives. The third
econosic choice was the use of series-burn boosters.

12702103 Robert F. Thoapson convened the first seeting of the Shuttle Phase C/D Rice-Chron
Source Evaluation Board. In his opening resarks, he announced that the release
date for the RFP was 15 March, technical proposals were due 1 May, and cost
proposals 8 May. Contract awards were to follow in June.

12/02/04 HSC announced the award of a $175,183 cost-plus-fixed-fee contract to CAL, AEA(1972)
Inc., to conduct sisulations of orbiter approach and landing, Sieulations would
enable engineers to establish more accurately the aft location of the orbiter’'s
center of gravity and to design systeas for vehicle aerodynasic control. The
contract would end in July 1972,

NSFC announced the award of a i-sonth $1-million interia contract extension ALA(1972)
ta NAR Rocketdyne for the SSME. The contract was awarded pending completion of a

General Accounting Office review of the original $300-million contract awarded

13 July 1971, The review had been requested by the coaspeting contractor, United

fircraft, Pratt & Bhitney Division, on 3 August 1971,

12102122 NASA OMSF design review examined the alterpative configurations analyzed SPCFLT-Vol.15-¥7
this far in the second Phase B extension. These included pressure-fed, F-1 high
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— 1210272 pressure, and 120- or 154-inch solid propellant boosters in a series burn
configuration, and twin 136-inch solid propellant, twin pressure-fed liquid
propellant, or clustered 120-inch solid propellant boosters with a parallel burn
to the orbiter’s own propulsion system. Costing analysis indicated the series
or parallel burn pressure fed booster would cost about $7 billion to develop for
a launch cost of $6.5 aillion. The twin solid propellant parallel booster would
cost $9.5 billion to develop with a launch cost of 10,5 aillion. The design
review alsc exasined a reduced scale orbiter and elected to pursue the original
capability of 63,000 pounds toc a 100 na due east orbit with a 60-foot by 13-foot
cargo bay.

72703707 HSFC announced it had extended the interia contract with NAR Rocketdyne for ALAL1972)
5SME design. A 1-month, $1-million extension was awarded pending cospletion of a
review by the General Accounting Office of the original $500-million contract
awarded on 13 July 1971, The review had been requested an 03 August 1971 by
United Aircraft, Pratt & Whitney Division.

72/03/15 Lockheed Missiles and Space Coapany published the final report of their Rice-Chron
Phase B Extension Space Shuttle Concepts study conducted under contract
NAS6-26362. The report focussed on the question of booster and launch
arrangeaent selection. The study effort was directed toward a delta wing orbiter
based on the MSC Orbiter 040 design with a single external LOX/LH tank for
prisary boost propellant.

McDonnell Douglas Corporation submitted the final report on its Phase B Rice-Chron
Systes Study Extension, conducted under contract NASB-26016 managed by HSFC.
The report was prepared in five voluses.

The decision to power the Shuttle booster by reccverable, reusable SRMs in ALA(1972); NASA-Rel-72-b1
a parallel burn configuration rather than by pressure-fed, liquid-fueled rocket

sotors was anncunced by Dr. Jaces C. Fletcher to the Senate Cossittee of

feronautical and Space Sciences during FY73 authorization hearings. The “choice

was sade in favor of the solid parallel burn because of the lower developeent

cost and the lower technical risks,® The cost estimate for development becase

$5.15 billion instead of the earlier estimate of $5.5 billion. RFPs would be

about 17 Harch 1972. NASA's booster studies since January showed that both solid

and liquid propelled configurations would have been feasible from a technical

standpoint.

72703717 NASA requested that the aerospace industry subait proposals for development ALA(1972); HASA-Rel-72-63
of a Space Shuttle. MASA issued requests for proposals for the developsent of an
orbiter vehicle and systess integration for the Shuttle orbiter's ET, SRBs,
SSHE, and air-breathing engine [see 72/03/13]. The Space Shuttle progras would
cansist of two phases: the Shuttle system developaent and production phase; and
the Shuttle operational phase. Technical proposals were to be subaitted by 12
May 1572, with cost proposals due one week later. The overall direction of the
prograer lay with OMSF. Orbiter stage and program managegent responsibility
belonged to MSC. MSFC was responsible for the entire propulsion systea, KSC
would head the design of launch and recovery facilities.

72704704 NASA awarded a 90-day letter contract to the Rocketdyne Division of North KSFC-111-Chron:1960-1973
fmerican Rockwell, Canoga Park, CA, for the initiation of developsent and
production of the rocket engine for the Shuttle orbiter stage. HASA estipated
the value of this letter contract at $9,800,000, The contract would perait work
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72704704 to begin while NASA and Rocketdyne negotiated a cost-plus-award-tfee contract for
the engine. NASA estimated that the total cost of the negotiated contract would
be in the vicinity of $450,000,000, This contract award followed a 31 March
decision by the General Accounting Dffice upholding NASA's disputed selection of
Rockwell for this contract,

72104712 f Shuttle Technology Conference was held in San Antonio, TX, in conjunction ALA(1972)
with the 13th Structures, Structural Dynamics and Materials Conference of the
American Institute of Aerocnautics and Astronautics, the Aeerican Society of
Mechanical Engineers, and the Society of Automgtive Engineers. Topics discussed
included aeroelasticity and loads, structure and liquid interactions, vehicle
dynamics, test and analysis, thersal protection systems, and structural design.
fApoilo 8 Astronaut Jases A, Lovell, Jr. was a sesber of a panel for high school
students that discussed benefits to be derived in Space Shuttle use.

72704114 The selection of KSC in Florida and VAFB in California as Shuttle launch ALA{1972)
and landing sites was announced by Dr. James C. Fletcher in Hashington, D.C.
KSC would be used for research and development launches, to begin in 1978, and
for all operational flights into easterly orbits. NASA would provide facilities
at KSC through modification of existing facilities., VAFB would be phased in
touard the end of the decade for flights requiring high-inclination orbits. DOD
would provide basic facilities., NASR Site Review Board studies showed that the
KSC-VAFB cosbination had cost, operational, and safety advantages over all other
sites. The cost of establishing facilities at KSC was estimated at $150 aillion;
at VAFB, $300 million,

72704720 The House approved HR 14070, a $3.429-billion FY73 NASA authorization bill ALA(1972)
[see 72/03/23] by a vote of 277 to &0 after defeating an asendment by Rep. Les
Aspin (D-WI) to defer Shuttle development until HASA cospleted the study. The
House also defeated an asendzent by Rep. Charles D. Rangel (D-NY) to delete 43
gillion for support of a NASA tracking station in South Africa.

12105712 Extension of the MDAC contract for design study of orbiter auxiliary ALA(1972)
propulsion systess {including a study of earth-storable propellants) was
announced by MSC. The extension increased contract value to $574,000 and carried
it through 13 October 1972,

Four cospanies subgitted technical proposals to MSC for a Shuttle contract: ALA{1972)
Gruasan Aerospace; Lockheed; North Aserican Rockwell, Space Division; and
HcDonnell Douglas Aerospace.

72105/14 MSFC reached an agreeaent with the U.S. Aray Corps of Engineers, SPCFLT-Vol.13-87
Huntsville Division, to provide facility design and construction in support of
the Shuttle.

72404721 HSFC received proposals from Irvin, Goodyear, Lockheed, Northrop, and the NHDB-Val.3; SPCFLT-Vol.15-47
University of Michigan for the evaluation of solid propellant booster recavery
techniques.

12106724 KSC announced the award of a $82,000 fixed-fee contract to Howard, Needles, ALR(1972)

Tazeen, and Bergendorff for a preliminary survey of Launch Complex 39 as the
proposed site for the Space Shuttle Landing Facility.

72/07/00 Cost estimates from Phase B contractors indicated a total research and SPCFLT-VYol.15-%7
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721077100

72/07/01

72707710

72101724

72708707

72/08/09

72/08/13

72708718

72103706

developsent price of approxisately $11 billion for the fully reusable two-stage
Shuttle. The development schedule incorporated a horizontal flight in 1977 and a
first manned orbital flight in mid-1978. High costing rates prospted interest
in expendable unsanned booster stages.

Dr. Wernher von Braun, NASA Deputy Associate Adsinistrator, retired froa

NASA to join Fairchild Industries as Corporate Vice President for Engineering
and Developaent. Dr. von Braun had served as MSFC Director from July 1940
through March 1970.

MSC announced three awards for Space Shuttle work. Textron, Bell Aerospace
Division received a $261,500 fira-fixed-price contract, and NAR Space Division
received $258,000 for constructing and testing SSME thrust chasbers for in-space
saneuvering. Bell Rerospace also recieved a 15-sonth, $540,000
cost-plus-fixed-fee contract to study and design a hypergolic bipropellant
engine for the orbiter reaction control systea.

NASA selected NAR Space Division for negotiation of a 6-year, $2.6-billion
tost-plus-fixed-and-award-fee contract as priee contractor to begin developing
the orbiter. The increment covering the first 2 years was $540,000 million. NAR
{selected froe four fires subaitting proposals) would be responsible far design,
developsent, and production of the orbiter vehicle and for integration of all
elements, The SSME was being developed by NAR Rocketdyne Division under an
earlier contract. The ET and SRBs would be procured after systea engineering
for the orbiter had progressed sufficiently, Runner-up in the competition was
Gruzaan, followed by MDAC and Lockheed.

Gruaman, HcDonnell Douglas, and Lockheed were debriefed by NASA as to the
reasons for their failure in the Phase Competition.

NASA and Morth American Rockwell signed letter contract NAS9-14000 for the
developaent and construction of the Space Shuttle System. The contract provided
authority to proceed while a definitive contract was negotiated., The contract
gave a broad definition of the vehicle that NAR was to build. NAR had the
responsibility of building the Shuttle orbiter and integrating the whole Shuttle
system into a flight vehicle. Interia value of the contract was $12.3 sillion.

A syamposium on coaposite structural materials for Shuttle application at

MSFC reviewed progress and facilitated the exchange of Space Shuttle composites
infornation originated by NASA centers and contractors. The symposiua concluded
on 16 August,

NASA announced the signing of a definitive contract with NAR Rocketdyne for
developsent and production of the SSME. NASA had announced the selection of
Rocketdyne for the negotiation of a contract on 13 July 1972, but the award had
been delayed pending the outcoee of arotest made by Pratt X Whitney. Initial
Work had been under way for several months under temporary contracts during
final negotiations, The first increment of the cost-plus-award-fee contract for
prizary developaent through 31 August 1975 was estimated at $205,766,000. The
second incresent of $2356,709,0600 would be far engine production and remaining
developaent fros 1 Septesber 1975 to 30 June 1976,

MSFC announced plans for a series of 20 water-entry sisulation tests with
a solid-fueled rocket casing asseably. The tests would provide valuable data for
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assessaent of SRB parachute water recovery and aid in preliminary SRM design.
The rocket assembly--representing a 774 scale sodel of the Shuttle booster--was
30 o {100 ft} long, weighed 39,000 kg (43 tons}. The asseably was fros a

previously fired motor.

MSFC conducted an ET and S5RB review followed by a symposius on the two
systeas for potential bidders on the contracts in question. The NASA ET

presentation addressed tank definition, low cost aechanical cosponents, low cost

manufacturing techniques, nondestructive testing techniques, and assesbly
sethods. The SRB presentation addressed a study by Rerospace Corporation,
booster definition, static loads, case materials and recovery systeas. The
reviews concluded on 8 September,

North Azerican Rockwell, Space Division, established a developsent baseline
for the Shuttle. The orbiter would be 123 feet % inches long mith a wingspan
of 83 feet 9.7 inches weighing 170,000 pounds espty and 238,093 pounds at
launch. Each SRB would be 184 feet 9 inches long with a diameter of 13 feet

weighing 212,000 pounds eepty and 1.627 nillion pounds with propellant producing

a per unit thrust of 4.13 million pounds at launch, The ET would be 182 feet
long, 26 feet & inches in diaseter and fully loaded would weigh 1.782 eillion
pounds. At launch the confiquration would stand 202 feet 3 inches high, would
weigh 3.41 million pounds and with the three 470,000-pound thrust SSMEs
assisting liftoff would produce a thrust of 9.385 aillion pounds.

NASA Admininstrator Dr. James C. Fletcher issued a detailed report on the
choice of North American Rockwell for Space Shuttle developsent and reasons for
rejecting HcDonnell Douglas, Bruaman and Lockheed.

Arnold W. Frutkin announced the NASA decision that all subcontracting on
the Space Shuttle orbiter would be restricted to U.5. companies.

The Shuttle prograa requiresent review was held by NAR, Downey, CA. Hork on

the orbiter stage under a $2,6~billion contract had been accelerated, and design

of the systes had been altered to tria rising weight and costs of both the
orbiter and the overall systes. Progras Director Robert Thoapsen announced the
flight schedule: first horizontal flight {orbiter only)}, 1974; unaanned vertical
flight, 1977; first manned orbital flight, early 1978; first operational

flight early 1979; regular operations (40 flights per year), end of 1982.
Program officials estimated progras costs at $5.13 billion.

HSFC announced the issuance of requests for proposals on space tug systems.

The tug would extend the capability of the Shuttle booster and orbital by adding

propulsion for a higher orbit. Propulsion would be provided by temporary use of
existing rocket stages adapted for launch fros the cargo bay or by use of an
interia tug. Studies of rocket stage use were under way, RFPs had been issued
for possible interie tug developsent. Three $750,000 contracts would be
awarded--two for work on a cryogenic tug using storable propellants. Proposals
were due 22 Decesber, with contracts to be awarded the first quarter of 1973,
The Air Force would assist in funding cryogenic tug studies and in selection of
contractors and study management, The interim tug would be developed for use in
the Space Shuttle’s first flight scheduled for the late 1970°s.

A review of plans for the ET and SRB was held at MSFC for 350 industry and

governzent representatives,

Attendees heard presentations by NASA and NAR on
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12 Decesber. NASA officials conducted separate briefings on 13 Decesber. The
first review was held on 7-8 Septesber 1972.

The Shuttle Requireaents Change Board approved major down-sizing of the Rice-Chron
Shuttle, The reduction in the size of the Shuttle reflected NASA's efforts

to seet the pressures of lower funding and deal with technical considerations.

fimong the zore important decisions by the board were those setting the orbiter’s

gross weight at 150,000 pounds, and its return payload capability at 25,000

pounds.

HSFC began 1973 faced with new reductions. Dr. Eberhard Rees announced HSFC-111-Chron:1960-1973
that as part of these reductions, the sanpower buildup on the Shuttle would be
slowed down, with sose resulting delay in the Shuttle's first orbital flight.

Dr. Rocco A, Petrone, Apollo/ASTP Prograe Manager, becage MSFC Director on AA{1973)
the Retiresent of Dr, Eberhard F. M. Rees. The appoinisent had been announced
22 Deceaber 1972,

HSC announced the award of a $1,375,4B4 cost-no-fee contract to the Charles AKA1973)
Stark Draber Laboratory at the Massechusetis Institute of Technology for the

technical support for guidance, navigation, and control in the Shuttle progras.

The Laboratory would develop and evaluate mission requiresents, integration of

guidance, navigation, and contrel with avionics and the Shuttle, failure

detection, navigation techniques, and guidance policies.

Water iepact and towing tests of the SRB were conducted by the Navy at the RYA(1973)
Long Beach, CA, Naval Shipyard, under MSFC direction., Officials gathered data on

retrieval of reusable solid-fueled sotor casings jettisoned fros the orbiter

stage at 40 ka (25 =i) altitude. The test hardware, a 77%-scale model of the

Shuttle booster, was dropped fros heights of 0.3 to 12 @ {1 to 40 f%) at angles

of 10, 20, and 30 degrees off vertical, The model was towed at speeds of 3.7 to

14.8 ks per hour (2.3 to 9.2 sph). KSC was responsible for developsent of the

retrieval techniques; MSFC, for design and fabrication of soclid propellant

reusable boosters, The tests were concluded on 10 March 1973.

The establishaent of a task team to focus on space tug activities was ALA(1973)
announced by WSFC. The teas under Manager Hilliam Teir and Deputy William Huber,

would direct early planning and design of the tug--a vehicle to supplement the

Shuttle’s capabilities. The tug was to be a payload and would becose the third

stage after being deployed in earth orbit by the Shuttle. Its rocket engine

would propel payleads to different earth orbits or send payloads on planetary

gissions.

The selection of four fires to negotiate contracts to study systeas for the REA(1973)
space tug was announced by MSFC. 6DC and MDAC each would perfora a 10-sonth

study of a cryogenic tug using liquid hydrogen and liquid oxygen propellants.

GAC and MMC would perfore parallel studies of the tug using storable

propellants.

President Mixon signed S.J.R. 37 into Public Law 93-8, redesignating the AKR(1973)
Manned Space Flight Center the Lyndon B, Johnson Space Center in honor of the

late President. As senator, Johnson had written, introduced, and helped to

enact legislaticn which created NASA.
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NASA and Shuttle contractors held their third quarterly review at MSFC. The RKA(1973)
review was attended by 400 people and provided information on ETs and SRBs.

Eleaents of the Shuttle preliminary bioresearch laboratory sisulator had ALA(1973)
been delivered to MSFC, MSFC announced. The equipment would be installed aboard

the payload carrier sisulator for testing, The bioresearch laboratory sodel, the

first shuttle-era payload to be delivered for testing and integration at MSFC,

included mass seasurement and aicroscopy units, a preparation unit, a

centrifuge, a cryogenic freezer for storage of tissue, and an instrueent for

treeze-drying tissue.

The Subcosmittee on Manned Space Flight transaitted SPACE SHUTTLE-SKYLAB, ALA{1973)
1973: STATUS REPORT, JANUARY 1973 to its parent House Coamittee on Science and
fAstronautics. The report covered the transition from the design to the
development phase of the Shuttle program. It also included the updated cost,
performance and status of the Skylab prograe. The Subcomaittee concluded that
technology and resources existed for the successful developsent of the NASA
configuration of an earth-orbital Shuttle and that the design would perait the
total development cost to stay below $10.5 million, Success in aeeting this cost
was "particularly sensitive® to the cost of the hydrogen-oxygen tanks and an
acceptable recaverable and refurbisheent cost of the SRBs, The report alse
concluded that developaent of space tug and a low-cost Shuttle systea was
essential if the U.S. was to realize the full bepefits of space exploratien.

45C announced the issuance of RFPs to build hydraulic actuators for Space ALA(1973)
Shuttle applications and to test thee under sisulated space conditions. The

actuators were being considered for aerodynasics surface and thrust vector

control on the Shuttle. Proposals, leading to a fira-fixed-price research and

developsent contract, were duz by 2 Rpril, Work was to be concluded 12 months

after the contract award.

Four 7-year subcontracts totaling $140-aillion for the design and ALA{1973)
fabrication of major structural coaponents for the orbiter were awarded by RIC,

Fairchild Hiller received a $13-eillion contract for the design and fabrication

of the vertical tail. GAC received a $40-aillion contract to design and build

the double delta orbiter wing. Convair Aerospace Division of GDC was awarded a

$40-million contract to build the mid-fuselage that formed the payload bay

section, MDAC received a $30-million contract to design and build the orbital

saneuvering systes that would aid in orbital circularization and change and in

rendezvous and deorbit maneuvers.

NASA released to industry a request for proposals for design, development, AEA(1973)
and production of the ET., Invited to bid were HDAC, Boeing, Chrysler and MHC
Rerospace Division.

A lightweight Space Shuttle was being refined by HAR Aerospace Group, ALA(1973)
AVIATION WEEK & SPACE TECHNOLOGY reported. The lightweight version, with a gross

liftoft weight of 1.86 aillion kg (4.10 gillion 1b), was scaled down in size

froe the previcus baseline configuration which had a GLON of 2.3B sillion kg

{5.25 million 1b). It had the saee maximum payload capability of 29,480 kg

{65,000 1bs). The major weight reduction had been achieved by switching to a

nore efficient double delta wing on the orbiter. Also, a newly redesigned ET,

which could be separated from the vehicle befare orbital velocity was reached,

would elisinate the need for a solid-fueled rocket deorbit sotor on the nose of
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73/04/1%

13/08117

73/0%/02

73705431

73706700

73706718

13106726

73107716

73707723

the tank. The SRBs were also redesigned for lighter weight.

NASA announced the signing of a definitive contract with RIC Space Division

for design, developsent, and production of the orbiter vehicle and for the
integration of all Shuttle systes elements. The cost-reisbursesent, fixed-fee,
and award-fee contract would have a $477,400,000 initial increaent. The contract
superseded a 5 August 1972 letter contract and would continue through 3 August
1974, A second work incresent--the balance of design, development, test, and
evaluation, plus delivery of two orbiters--was planned to begin 4 August 1974,
RIC planned to subcontract to firas and suppliers in alaost every state.

d5C announced the award of a $1,947,000 cost-plus-fixed-fee contract to
Chrysler to distribute and document wind tunnel data for Shuttle develepment.

Receipt of proposals for design, developsent, test, and evaluation of the

ET froz HDAC, Boeing, MMC Aerospace Division, and Chrysler's Space Division was
announced by MSFC. The contract, calling for three ground test tanks and six
developmental flight tanks in the developaent phase, was expected to be awarded
by 1 August,

In an article in AIAA’s ASTRONAUTICS AND AERONAUTICS, Robert Salkeld of the
System Developaent Corporation and Rudi Beichel of the Aerojet Liquid Rocket
Company suggested the feasibility and desirability of reusable single stage
shuttles, These single stage shuttles included: horizontal takeoff, horizontal
landing shuttles {HTOHL); vertical takeoff, horizontal landing shuttles {(VTOHL});
and vertical takeoff, vertical landing shuttles {VIOVL}. In the article,
prelieinary studies indicated that of the three, the VIDHL had more advantages
technically, operationally, and econosically. In an accospanying editoral, A. V.
Cleaver said, *I do not believe that the current NASA concept of a space shuttle
will realize the desired large improveaent in the econoaics of transporting
payloads inte close Earth orbits. ...the politicians, as so often, made a false
move when they tried to save soney in the short-teras.®

Rockwall International, Space Division, announced the award of a
$30-gillion-plus subcontract to LIV Aerospace, Vought Systeas Division, to
design and develop the leading-edge structural subsystea of the orbiter’s
thersal protection systea. Final details were being negotiated.

JSC's selection of Pratt & Whitney's TF33-P-7 engine for use on the orbiter
in ateospheric flight was announced by NASA. The engine was similar to those
used on the AF C-141 Starlifter transport aircraft. The USAF would secure 25
engines for NASA use during horizontal flight-testing of the orbiter and for
ferry flight when the Space Shuttle was operational.

MSFC issued a reguest for proposals for SRM development to ferojet Solid
Propulsion, Lockheed Propulsion, Thiokel Chemical, and UTC. Technical proposals
were due 27 August and cost proposals 30 August. The program would include:
incresents for design, developzent, and test {including production of sutficient
hardware for six development flights); for production of new and refurbished
SRMs for 54 flights; and for delivery of new and refurbished units for 385
flights.

President Nixon signed HR 7328, NASA's $3.065 billion FY74 authorization,
into Public Law 93-74. Approved by the House/Senate Conference Comsittee on 28
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13101123

73/08/03

73/08/14

73/08/1%

73/08/27

73/08/31

73/03/01

73/10/30

June, by the House on 23 May, and by the Senate on 19 June, the bill provided
$2,246 billion for research and developsent, $112 aillion for construction of
facilities, and $707 sillicn for research and prograa sanagesent,

MSFC announced the receipt of proposals from five firas for a contract for
design, procureaent, fabrication, installation, and checkout of a data
atquisition system to support Shuttle structural testing. The firas were AVCO,
L5C, GAC, Systems Engineering Laboratories, and Wyle Laboratories. The contract
would be awarded in October,

fn Intergovernmental Agreement on U.5. and Eurcpean cooperation in Shuttle
development was signed in Paris by the U.5., Belgium, France, West Geraany,
Switzerland, and the United Kingdom. The agreement included European funding
and developaent of the Spacelab. A NASA-European Space Research Grganization
{ESROD} Mesorandue of Understanding that supplemented the agreesent was initialed
by NASA and ESRO representatives in Europe. The memorandua would be signed in
Washington, D.C., on 24 Septesber by Dr. James L. Fletcher, NASR Adainistrator,
and Dr. Alexander Hocker, ESRO Director Beneral,

NASA announced the selection of HMC for negetiation of a $107-aillion
cast-plus-award-fee contract for the design, developeent, test, and evaluation
of the ET. The developsent phase would include fabrication of three ground test
tanks and six developaental flight tanks. The contract would run through 1978.

NASR's Manned Spacecratt Center was officially rededicated as Lyndon B.

Johnson Space Center (JSC) in ceremonies at the facility., Dr. Jasmes C. Fletcher,
Texas Governor Dolph Briscoe, and Mrs. Lyndon B, Johnson attended. A bust of the
late President was unveiled., President Nixon had signed the law making the nase
change 17 February., President Johnson died 22 January.

Proposals for SRM development had been received froa Rerojet Solid

Propulsion, Lockheed Propulsicn, Thiokol Chemical, and UTC, MSFC announced. The
SRN progras would be conducted in three increeents: design, development, and
test, ending in September 1979; production of new and refurbished SRMs for 54
flights {108 units) beginning early in 1978; and delivery of new and
refurbished units for 385 flights (770 units} beginning in July 1980,

NASA had awarded a $132,565,000 cost-plus-award-fee contract to HNC for the
design, development, and test of the ET, WSFC announced. The contract, which
covered the first increment of the €T project from 1 Septeaber 1973 to 30 June
1980, called for a maxiamua production rate of 24 tanks per year and delivery of
major ground-test articles and six flight sodel tanks. The work would be done at
the Michoud Assembly Facility under the direction of MSFC,

Dr. Jaases C. Fletcher, NASA Adainistrator, testified 30 October on Shuttle
status in hearings before the Senate Cosmittee on Reronautical and Space
Sciences. Dr. Fletcher testified that the prise contractor for the ET had been
selected and that NASA was in the process of selecting the SRM contractor, Hhen
the SRM prise contractor was selected, the Shuttle priae contractor selection
would be cosplete, with the exception of the SRB integration contractor. HASR
and DOD were in the final phase of a joint study to deteraine the most efficient
developeent method for the Space tug for high energy orbit sissions. A study of
the nuaber and kinds of payloads that could be carried on the Shuttle was
presented, A description of the types of payloads anticipated was included in
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73/10/30

73711703

73/11720

74101109

74102/08

747102713

74703700

74703/05

the report. Dr. Fletcher's testimony concluded on 31 Octaber.

The return payload lirit on the orbiter had been increased 2B%, up froa

11,300 kg to 14,500 kg, following system analysis by RIC, AVIATION WEEK & SPACE
TECHNGLOBY reported. By peraitting the orbiter to land at a faster speed, the
increase could be made without ecdifying the orbiter structure and without
exceeding the 68,000-kg liftoff weight limit.

MSFC was drop testing the SRB scale sodel and a three-parachute recovery
systea to determine the feasibility of keeping parachutes attached to the SRB
rather than releasing them on impact with the water.

NASA announced the selection of Thiokol Corporation for negotiation of a
$106-pillion, cost-plus-award-fee contract for design, development, test, and
evaluation of the SRHMs. The &-year contract would run through Septesber 1979,

Lockheed Propulsion asked the GAD to set aside NASA's 20 Noveaber 1973
selection of Thiokol Chesical for negotiation of a $10&-eillion contract to
design and develop the SRM. Lockheed charged that it had an edge in the
technical evaluation of the engine and that it had been the low bidder before
NASA had sade "improper adjustsents® in its bid. Lockheed also maintained
Thiokol's transpoertation costs froa Utah to Florida would be higher and that
Thickol's proposed design would not meet program objectives without amajor
revisien.

The Arpy was issuing a $1,988,000 fira-fixed-price contract to Algernon
Blair Industrial Contractors for modifications to orbiter propulsicn systes test
facilities for SSME testing at NASA's Mississippi Test Facility, DOD announced.

HSFC awarded a 30-day $930,000 cost-plus-fixed-fee contract to Thickol

Chemical for studies, analysis, planning, and design required to define the
interface and perforsance relationships of the SRM to the SRB, ET, and orbiter.
Award of the 90-day contract was necessary to continue the overall development
schedule of the total Shuttle systes. A contract award to Thickol in Novesber
1973 to develop the eotors for the Shuttle had been delayed pending the
resolution of a protest filed by Lockheed Propulsion.

In an article in AIAA's ASTRONAUTICS AND AERONARUTICS, Robert Skalfeld,

System Developaent Corporation, presented figures indicating that single stage
shuttles would reduce the costs of delivering payload to orbit to less than
$100 per pound for surface launch., “"This would represent nearly a tenfold
improvesent over current launch vehicles.® 1In addition, Skalfeld stated that
single stage shuttles could "be based alsost entirely on shuttle technologies
which [had} already been funded® and which were then under developaent.

Major reorganizations were announced at NASA Headquarters and NSFC by Dr.

Jages C. Fletcher, NASAR Adainistrator, and Dr. Rocco A, Petrone, MSFC Director.
Br. Petrone said that the reorganization, effective 30 May, would enable MSFC to
fulfill requirenents of its varied assigned prograss and isprove its competitive
position to obtain new assignments. The major changes occurred in the
restructuring of the SLE Directorate. Also included in the reorganizaticn effort
were changes in MSFC's ALPS Directorate. Offices under ALPS would now include
Technology Utilization, Manpower, Financial Hanagement, Facilities, Procurezent,
Hanageaent, Services, Logistics, and Computer Services.
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74103123

14704/0%

74704/08

74/04/17

74704726

74/05/08

787105/135

74705117

74/05/20

Key appointsments in the Shuttle program at MSFC becase effective. Robert E.
Lindstros becase Space Shuttle Manager, replacing Roy E. Godfrey who becase
Special Assistant to the MSFC Director. In the Shuttle Office James R, Thoapson
becane SSME Project Manager, John A. Chaabers became SSME Deputy Manager, and
Frank M. Stewart became Technical Assistant to the Shuttle Projects Dftice
Hanager.

Construction of the $22 gillion runway for Shuttle began at KSC after a

brief ground-breaking ceresony at the construction site northwest of the Vehicle
Asseably Building, The 90-2 wide, 4400-8 long, 40-ce thick runway would
accosodate a 75,000-kg spacecraft returning from space at a 15-20 degree angle
and at a speed of nearly 295 kph. More than 8000 ks of grooves in the surface
would permit drainage and prevent hydroplaning while landing in the rain. To
reduce the speed ot the returning Shuttle, astronauts would have the help of
brakes, parachutes, and a net at the end of the runway. Cospletion of the runway
was slated for July 1974.

NASA announced selection of McDonnell Douglas to negotiate a 2-year,
$13.2-pillion, cost-plus-award-fee contract to support the Shuttle prograa

in: system analysis; avionics systes engineering; sission planning, analysis and
software foraulation; cosputer systems and software; and crew procedures and
tlight planning,

HSFC had awarded a $3,830,000 contract eodification to RIC for

architectural and engineering services and construction of test and industrial
facilities for the 5SME, NASA announced. This latest sodification brought the
total dollar value of the original contract to $60.4 aillion.

KSC announced that HASA had awarded Planning Research Corp., Huntsville,

AL, a 1-year, $4-aillion, cost-plus-fixed-fee contract with an additional
1-year, $10-sillion cption to provide design engineering support services for
developaent, test, and mission operations. The contract would primarily support
Space Shuttle operations at Kennedy Space Center.

John Finley Yardley was nased Associate Adainistrator for Manned Space

Flight. He succeeded Dale D. Myers who left the agency to return to private
industry, In this position, Yardley would direct NASA's manned flight prograss,
including the Space Shuttle, the US-USSR Apolle Soyuz Test Project, and the
U.5.'s responsibilities in Spacelab. Yardley had been Vice President and
Beneral Manager of the Eastern Division, Astronautics for the McDonnell Douglas
Corporation since 1972, He would report to his new post on 20 May 1974.

HSFC had requested proposals for two space tug studies, HSFC announced.

The first study was to develop schedules, controls, and planning data for the
space tug program from initial flight readiness to laong-tera eission operation.,
The second study was to recoemend a space tug avionics systes, with eapahsis on
rendezvous and docking avionics and data manageaent subsystee requirements and
configuration,

NASA announced the selection of IBM for an $ii-million, 2-year,
cost-plus-fixed-fee contract to design, develop, and isplesent a ground-based
cosputing and data-processing system for the Space Shuttle and other prograas.

NASA announced a 43-day, $500,000 continuation of a 13 February contract
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14105/20 with Thioke! Chesical for the SRM design study. In addition to the original
contract requiresents, the continuation contract required that Thiokol assist
NASA in identifying materials independent of the specific final sotor design
that had long-lead-time supply tises.

74706100 United Technology Center subeitted an unsolicited proposal to be a backup NHDB-Vol.3
contractor to Thiokol in the solid rocket sotor prograa.

714/06/14 Dr. James C. Fletcher announced that NASA's Mississippi Test Facility had ALAL1974)
been renamed the National Space Technology Laboratories (NSTL), effective
iegediately, and would becose a permanent field installation reporting directly
to NASA Hesdgquarters. MTF, whose activities now included developaental testing
of the SSHE and an earth resources laboratory, had been established in 1941 as
part of NSFC to perforas static tests of Saturn V launch vehicle stages used in
the Apollo progras.

74/06/17 Dr. Hilliae R. Lucas assuzed duties as Director of MSFC succeeding Dr. ALA(1974)
Rocco A. Petrone, who had been transferred to NASA Headquarters as Associate
fdministrator. Dr. Lucas, who had been with BSFC and predecessor organizations
for 22 years in scientific and managesent positicns, had been part of the group
transferred fros the Arey in 1960 to fora the nucleus of HSFC. He had served as
Deputy Director since 1971.

MASA announced plans to use a Boeing 747 to transport the Shuttle orbiter NASA-Rel-74-150
and related hardware cross country, The 747 would alse be used in the planned

approach and landing tests of the reusable orbiter. This new concept replaced

earlier plans ta install six airbreathing engines on the delta-winged orbiter

for flight testing and for ferry flights. A used 747-100 type aircraft would be

acquired fros American Airlines, Cost of the aircraft was estimated at $16

million, The 747 would be acdified and equipped with peraanent fittings

persitting quick installation of an orbiter or other Shuttle hardware atop the

aircraft,

14706718 HSFC announced the award of a $69,316, é-sonth contract to ITT Bilfillan ALA{1974)
Division to analyze a two-way optical data link using laser beams and operating
between the ground and payloads in low earth orbit. The study, which could lead
to a laser communications systes for the Shuttle, was expected to provide
inforaation on the most effective lasers and frequencies and the effects of
orbital dynasics,

74/06/22 President Nixon signed NASA's euthorizatien bill, H.R. 13998, into Public ALA(1974)
Law 93-316. The $3.267-billion act authorized $2,37 billion for research and
developsent, $144 million for construction of facilities, and $750 million for
research and progras sanagement.

74106721 Dr. Jases €. Fletcher, NASA Adsinistrator, announced his decision to NASA-Rel-74-178; NASA-Rel-74-180
immediately award Thiokel a $3.5-sillion, 180-day SRH development letter
contract. The definitive contract would be awarded later. Lockheed Propulsion
had brought a protest ta the GAO concerning the original 20 November 1973
contract award to Thiokol. 5AD validated NASA'a selection procedures on 24 June.
GAD stated, however, that the NASA cost apalysis had contained an overstatesent
of the cost ditferential favoring Thiokol's proposal over Lockheed’s. The GAD
recomsended that the NASA Administrator determine whether the award should be
reconsidered. Dr. Fletcher advised the Cozptroller General that the decision to
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74106727

74/01/11

14107724

74/08/28

74709711

74710701

74710718

78711719

74712704

proceed with Thiokel was based on the conclusion that the rationale used for the
initial selection resained valid.

NASA announced the award of a $483,000,000, cost-plus-fixed-and-award-fee ALA(1974}
suppleaental contract and 11-month contract extension ta RIC Space Division for
developsent of the arbiter and inteqration of all elements of the Space Shuttle.

The supplesent brought the total value of the contract, which would continue

through 30 June 1975, to $943,248,000. Rockwell was to subcontract sore than

30% of the dollar value of the contract.

HSFC announced the award of six contracts, totaling $1.8 eillion, for ALR{1974)
development studies of the interim upper stage (IUS) and space tug. The IUS--a
predecessor to the space tug to be used with the Shuttle by DGD and NASA until

the more sophisticated and capable tug was ready for use in 1983--was being

developed as the orbit-to-orbit stage (005) by the USAF. Two contracts to EBOC

{including one to the Convair Division), one to UAC Pratt & Whitney Division,

one to MMC, one to HDAC, and one contract to IBM were included in the

anncuncement.

HMC had been awarded a $26,453,600 MNASA contract for support of the ET RYR{1974)
effort, NASA announced. The consolidated facilities contract, which would run

through 31 August 1978, provided for the acquisition of plant equipaent at MAF,
rehabilitation of existing facilities, and construction, sodification,

saintenance, and repair of facilities.

Lockheed had received a $25-amillion letter contract froam RIC for structural AYA(1974)
testing of the orbiter, the HUNTSVILLE TIMES reported.

The Shuttle Operational Hanagezent Assessaent Teaz was forsed to make ALA(1974)
"an appraisal of the technical aspects of the program and an assesseent of the

ability of managesent to complete the development of the shuttle within the cost

and performance targets.® Coaposed primarily of industry representatives and

named for its chairean, Willis M. Hawkins of Lockheed Aircraft, the Hawkins

Cozaittee was to prepare a foreal briefing no later than 1 Noveaber 1974.

Inflation levels of 8-9%, over the 5% on which FY 1975 funding was based, had

increased costs throughout the Shuttle prograz and cospromised the ability of

NASA and the prime contractors to reach their program eilestones.

The first few Shuttle flights would land at FRC, Dr. James Fletcher, NASA ALA{1974)
Adainistrator, announced in a talk before the fntelope Valley Board of Trade,

Lancaster, CA. The first horizontal test flights would be made froa FRC and the

first orbital test flights would return there because of added safety margins

and good weather conditions. FRC would also be a secondary landing site for

operational Space Shuttle flights when weather or other conditions made it

desirable,

Wind Tunrel tests of 4% scale models of the orbiter had begun at Air Force ALA(1974)
Systeas Command’s AEDC, the Air Force announced, The tests of heat buildup on

the forward half of the orbiter during the critical period of reentry and at

other points in the flight trajectory were scheduled to continue through the

resainder of the year. The 41 model, the fourth size to be tested in the AEDC

tunnels, reflected the latest design details on the forward half of the orbiter.

The Shuttle Cost & Reveiw Committee recozmended program changes to reduce ALA{1974)
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T T4112404 costs and reported design changes aade necessary by theaal weight constraints to
NASA fdministrator Dr. James C., Fletcher. The comsittee suggestions included:
delay of the second flight; refurbishaent of the first test orbiter; a deferral
ot 3 sonths to 2 years for cosponents of the second launch complex at KSCj and
delay in the development of spacesuits and portable life support systees for
extravehicular activities from Shuttle using instead the Apollo-style hardware.
Eaergency barriers an runways and a building at KSC for installing fairings
and parachutes on SRHs were judged unnecessary. Some tests were recosmended for
cancellation. Design changes included: payload doors of a graphite epoxy
composite that expand less when heated and weigh 400kg less than the alusinum
coeposite originally planned for use; and switching to a better thersal coating.

747112123 MSFC announced the award of a two-phase planning study contract for the ALR{1974)
STS to HDAC. Phase 1, funded at $114,214.00 for & months, would define a master
scheduling concept for the effective use of the Shuttle, interis upper stage,
space tug, and Spacelab, Phase 2, funded at #183,240.00 for an additional §
months, would validate a master planning technique and establish specifications
for scheduling.

73/01700 MSFC awarded two construction contracts to the Arey Corps of Engineers. The AYA(1975)
tirst contract, for $2 million, was for construction of the SRB structural test
facility at HSFC. The second contract, for $2.93 cillion, was for construction
of and modification to the dynamic test facility used in vibration testing of
the Shuttle in 3 vertical positien.

15104717 f request for proposals for integrated electronic asseeblies (IEA} for the ALAL1973)
SRB had been issued by MSFC, MSFC announced. The propesals would be for design,
development, test and evaluation, fabrication, and assesbly of 33 IEAs. The
Shuttle would carry two refurbishable IEAs, one forward and one aft, to route
conmands froe the orbiter to the thrust vector control systea to release the
nosecap and frustua, jettison the SRM nozzle, detach parachutes, and turn on the
recovery aids,

73701/28 Lee R. Scherer assumed the duties of Director of KSC, succeeding Dr. Kurt AXA{1975)
H. Debus, who retired in October 1974. Scherer had been Flight Research Center
Director since 1971 and, before that, Assistant Director for Lupar Prograas and
manager of the Lunar Orbiter progras at NASA Headquarters.

73102723 Dr. David L. Winter, HASA Director for Life Sciences, announced during a AKA(1973)
press briefing that the physical criteria for Shuttle astronauts would vary
according to function. Pilots would be selected using very rigid criteria which
would not he impased upon eission specialists. Because the cbjective for
pissions would be to get the hest qualified scientists, it would be impossible
to predict what size, shape, age, or sex these scientists would be. The purpose
of the Shuttle was to permit anyone with a legitieate need to go into space to
do so; therefore, NASA's approach would be to broaden the selection criteria as
auch as possible.

751027124 Stuttle Progras Deputy Directer LeRoy E. Day sumsarized the progress of the RLA{1973)
grbiter to the Canadian Science Writers Association in Toronto. HASA and its
contractors were making steady progress, staying within cost and schedule
— coomitaents, The first orbiter would be rolled out in 1974, with its first
captive flight on the back of the Boeing 747 aircraft scheduled for the second
quarter of 1977, Initial comsponent engine firings were coapleted during 1974.
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75/02/2%

75/02/28

73/03/24

75/03/25

15794101

753104709

75104710

Firings of the first integrated subsystees test bed engine were scheduled for
July,

The preliminary design review of Orbiter 102, o be used in the first ALA{1975)
eanned orbital flight, was completed on schedule.

Assembly of the SSME had been coepleted by RIC Rocketdyne one sonth ahead ALR(1975)
of schedule, NASA announced. After asseably the engine was autosatically

checked out--for the first tiee in history--by the engine’s internal controller

and integral digital coaputers for functional, electrical, and mechanical

operations., Knosn as the Integrated Subsystess Test Bed, this engine was not

built for flight but for static firing tests at NSTL.

Two SRBs on the acoustic model accidentally escaped fros the test stand AKA(1975)
during a captive static firing. The sodel’s liquid propellant rocket engines
had operated safely for 2 few seconds when the two SRBs ignited on schedule.
Both SRBs then separated froa the test stand. One was propelled north for £.2
ke, landing in a pine thicket. & brush fire caused by the rocket was quickly
extinguished and no one was injured. A nine-zesber board was appointed to
investigate the cause of the accident, determine the asount of property daeage,
investigate the adequacy of safequards to prevent further incidents, recossend
corrective seasures, and assure containsent of facilities and surrounding areas
in case of a recurrence. Although the test stand was dasaged, the orbiter and ET
of the acdel were not. The msodel would be returned to operation with the
replacesent of sose wiring and instrusentation.

KSFC issued a single-source request to Sunstrand Corporation to subait a REA(1975)
praposal for the design, development, manufacture, test, and delivery of the

auxiliary power unit for the SRB's thrust vector control subsystea. The APU

would include a gas generator, turbine, gearbox, fuel puap, electrical controls,

control valves, instrumentation, gounting systes, and the sechanical and

electrical connections required to interface with other SRB subsystess. Two APUs

would be used during prelaunch and ascent phases of flight to provide hydraulic

power to the thrust-vector contral systes of each booster.

The prototype of a flexible tunnel to connect the Shuttle airlock with the BER{1973)
forward end of Spacelab was being tested at MSFC. The tunnel would provide a

pressurized passagesay for crew seabers and scientists to aove to and from the

orbiting laboratory without spacesuits, The flexible circular tunnel, built by

Goodyear Rubber, would accordion-feld to .6 » and extend to a length of aore

than 4,3 &, Made rigid by steel rings, the tunnel was constructed of layers of

alueinua foil, Capran fila, and nylon covered by a spongy seteroid shield. HSFC

engineers were testing the tunnel, which would be exposed to the space

environmrent when the orbiter bay doars were opened, for structural strength,

airtight integrity, and saterials compatibility.

NASA announced that Dr. Rocco Petrone, forzer MSFC Director, was leaving as NASA-Rel-75-98
Associate Adeinistrator of NASA to join the National Center for Resource

Recovery as President and Chief Executive Dfficer. Dr. Petrone’s resignation

was effective as of Hay 1973.

The first Shuttle ground test hardware, a hydraulic actuator for the SSHE, ALR(19735)

had arrived at MSFC for functional checkout, MSFC announced. Each of the
orbiter's three sain engines would use two of the actuators to giambal the engine
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73/04/10

73105106

73/05/13

75005127

73106704

73/06/07

73/04/111
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75/06/19

for steering control. After checkout the actuator--one of eight to be
tested--would be sent to NSTL where the 5SMEs would be tested.

RIC, holder of the prime contract with NASA to build the orbiter, announced

that gore than $10% sillion in subcontracts for the SSME had been awarded by the
Rocketdyne Division since work on the engine began in 1972, Figures showed that
fires in 40 states were participating in the Shuttle progras. Rockwell reported
that Space Shuttle developaent would funnel an estimated $5 billion into the
U.S. econoay by 1978 and create esploysent for approxiaately 50,000 workers.

NASA had awarded 2 definitive $140,377,924 SRM contract to Thiokol, Wasatch
Division, MSFC announced. A previous letter contract issued 26 June 1974 had
given Thiokol authority to proceed with the work which included design,
developaent, testing, and evaluation of the 5RN. The contracts also called for
Thiokol to provide support equipment, tooling and support parts, systeas
integration support and special studies, and data and documentation.

A 1/3 scale aodel of the orbiter was tested in ARC's 40- by B0-ft wind

tunnel to gather low-speed flight data in support of approach and landing tests
of the first full-scale orbiter at FRC in 1977. In addition, data were gathered
to calibrate the vehicle’'s air data probes. The sodel, built by prige
contractor RIC, was 13,1 # long and weighed 20,400 kg, Additional wind tunnel
tests were scheduled for Noveaber 1975 and February 1975.

HSFC announced the selection of Bendix, Buidance Systeas Division, far
negotiations leading to a contract for integrated electronic assesblies for the
SRB. The cost-plus-incentive-fee contract would cover design, developaent, test
and evaluation, and fabrication of assemblies and assorted test equipsent for
the first six Shuttle flights. The initial contract would call for 33 units,
including flight articles, spares, and developaent and test versions, with
delivery to begin in 1974,

RIC Rocketdyne successfully conducted the first ignition test of the

Integrated Subsystes Test Bed engine at NSTL. The test, conducted for HSFC,
lasted for .8 seconds. It was the first of a series of eight ignition tests
leading up to the firing of the SSME. Initial evaluation of data indicated that
all the test parameters were satisfactory and that the test objective was
achieved. All ignition tests would be of short duration, none reaching full
enging thrust.

HSFC announced the award of a $3,2-aillion contract by ET prime contractor
MMC Aerospace to Avco, Aerostructures Division, to manufacture the intertank
section of the ET. The intertank would provide support between the liquid
oxygen tank and the larger liquid hydrogen tank. The disposable ET, 47 a long
and 8.4 m in diameter, would carry liquid propellant for the three 5SMEs.

HSFC announced the award of two contracts for parallel studies on space
processing equipment for Shuttle and Spacelab eissions. TRH Systeas Group was
awarded $29,981 and GE was awarded $284,974 to provide preliminary designs for
equipment that could be used to process various materials, such as setals and
crystals, in space.

House Coamittee on Appropriations reported out H.R. 8070, the Deptartment
of Housing and Urban Development/Independent Agencies Appropriations Bill for
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75/06/19

15706/24

73/06730

73007104

FY76, The cosmittee proposed the continuation of the Shuttle project. Mo new
starts were proposed.

RIC Rocketdyne Division successfully test fired the SSME main chasber for

the first time at NSTL. Initial evaluation of ignition test data indicated that
all test objectives were achieved. During a second firing, the engine's
high-pressure fuel puap reached a saxisus speed of alsost 7000 rps, 197 of full
power. The test was the seventh in a planned series of 10 to 13 short-duration
ignition tests that began 11 June and would culainate in the operation of the
engine at 20% of maxisum thrust level of 2,090,544 newtons (470,000 lbs.).
Subsequent tests would atteapt higher mainstage thrust levels to evaluate
engine-starting characteristics and perfareance,

The Air Force Systes Cozmand announced that Arncld Engineering Developaent
Center was developing a technique to study, under flight conditions, the
physical behavior of the spray-on insulating saterial proposed for the Shuttle,
Using procedures similar to those used in analyzing aerial photographs, a series
of reference lines was projected onto the ariginal surface and photographed
before wind tunnel testing. The same pattern was then projected onto the surface
during the testing, The shift in the apparent position of the projected lines
as the surface eroded fror the position shown on the original photograph allowed
analysis of the behavior of the saterials.

HASA announced the award of a $287-million contract to Air Products and
Cheaicals to supply liquid hydrogen for NASA's East Coast requireaents over a
12.5-year period beginning 1 July 1975, The liquid hydrogen would be used
primarily for SSME testing at NSTL and Shuttle launches at KSC.

AEDC was studying the feasibility of the secondary burning--called external
burning--of fuel rich exhaust to increase the efficiency of SRMs. The concept
called for the diversion of the exhaust of burning propellant through ports that
ring the rear end of the motor casing, and its injection at right angles into
the airstream. Miniature nozzles in each port would accelerate the exhaust gas
to senic speed. Turbulent rising of the fuel-rich sonic gas and the supersonic
airtlow would cause a secondary coabustion, increasing pressure at the base of
the motor and overall thrust of the propulsion systes.

HSFC observed the 13th anniversary of the transfer of personnel,

facilities, and responsibilities from ABMA to NASA. The Center had been forsally
dedicated at a ceresony on 8 Septeeber 1960. In 3 eessage to HSFC Director Dr.
William R. Lucas, President Berald R. Ford said that "Froa its inception, the
Harshall center has continued in the forefront of this Mation’s tremendous
advancesent in the exploration of space. We look forward to aocre vital
contributions...fros the Marshall center in the years ahead as the United States
continues to lead the way in using space for the benefit of all mankind."

Potential Shuttle propellants had been tested at an underground facility

at AELC, the Air Force Systems Cosmand reported. Testing was part of a
selection process to find a cospatible propellant for the auxiliary motors that
would separate the orbiter froa the SRBs. Three candidate propellants were
tested at a sisulated altitude of 40,000 m. Reusable ballistic test evaluation
systen motors, each loaded with 45 kg of propellant, were fired seven tiaes,
burning for 2 seconds and generating 53,400 newtons of thrust. Exhaust pluaes
vere directed at 15- by 15-ca tiles of thermal protective material at various
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75707701

73197709

75107711

75107730

75/08/04

75/08/07

75708719

75108722

75709702

distances and angles. After the tests, the tiles were checked for erosion of the
surfaces and edges. Pressure and teamperature were measured in the rocket
plupes, and surfazce temperatures and heating rates were measured on 21 selected
saterial samples. All data and samples were sent to MSFC for analysis.

HSFC announced award of two contracts for 354 aluainum hand forgings for

SRBs. A $465,933 contract went to the Aluminum Co. of America and $62,900 went
to Weber Hetals and Supply Co. for forward skirt thrust post fittings, inboard
aft skirt actuator support brackets, aft skirt splice fittings, and aft skirt
holddown posts,

KSFC announced the award of a $3,768,612 cost-plus-incentive-fee contract

to Sperry Rand Corporation for design, developaent, test, and delivery of 37
pultiplexer-desultiplexers (HDM) for the SRBs. The MDM, an electronic device
that permits sending or receiving more than one sessage, signal, or unit of
inforeation on a single cossunication channel, was housed in the SRB‘s
integrated electronics asseably. It would process signals for such functions as
ignition, thrust vector control, release of nose cap and frustus, jettisen of
SRM nozzles, detacheent of parachutes, and turn-on of recovery aids,

HASA announced its selection of Martin Marietta, Denver Division, for the
award of a cost-plus-award-fee contract for the Checkout, Control, and Monitor
Subsystea (CCHS) hardware for the Launch Processing Systea in support of the
Shuttle., The total estimated cost and fee for this contract was approximately
$22.8 eillion. The CCMS consisted of hardware asseebly configurations
cosaunicating directly with coaputers and with the flight and ground equipment
of the Space Shuttle.

NASA arnounced that KSC awarded an $18,749,000 contract for modification

of Pad A in Cosplex 39 and conversion of a Hobile Launcher to a HMobile Launcher
Platfora for Space Shuttle operations to Blount Brothers Construction,
Hontgomery, Alabaza. Pad A would be the launch site of all early Shuttle
sissions with Pad B to be eodified later.

HSFC znnounced the selection of United Technologies for negotiation of a
firxed-price contract of $1.775 aillion for solid propellant booster separation
motors {BSH) for use on the first six development flights in the Shuttle
progras, beginning in 1979. The BSMs would separate the two reusable SRBs--each
SRB requiring eight BSHs, four forward and four aft--approxisately 110 seconds
atter launch.

MSFC announced the award of 2 $1.9-sillion fira-fixed-price contract to MHC
for fabrication, acceptance testing, and delivery of 322 pyrotechnic initiator
controllers (PIC) for the SRB.

HRSA announced the selection of MDAC for negotiation of a $14.9-eillion
fixed-price-incentive contract to develop, build, and deliver SRB structures,
and to design and build the tooling necessary to produce thes. The SRB
structures would support the Shuttle on the launch pad, transfer thrust loading
to the orbiter and external tank, and provide structural support for the SRB
recovery systea, electrical cosponents, and thrust-vector control systes.

HSFC announced the award of a $4,409,000 cost-plus-incentive-fee contract
toc Bendix for design, development, test and evalvation, and fabrication of
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75709702

73109710

75109717

75/09/28

73/09/29

75709730

75710704

integrated electronic assesblies (IER) for the SRBs on the first six
developeental flights. Each booster would require two IEAs. The forward IEA
would initiate release of the nose cap and frustus, jettison the SRM noazle,
detach the parachute, and turn on recovery aids. The aft IEA would interface
with the orbiter, the forward IEA, and other avionic systees, Delivery of the
IEAs would begin in 1976 and continue through 1 April 1979.

Engineers at HSFC cospleted tests seeking to refine the means of towing RLA(1975)
recovered SRBs to shore for refurbisheent and reuse. These tests explored the

question of whether the parachute reccvery lines and riser lines would, when

under tension during descent, stretch enough to develop sufficient latent energy

to deploy the 52 en diaseter and 15 @ long tow rope from a tray located in the

SRB’s forward skirt, The recovery systems parachutes would be fitted with

flotation devices so they could be recovered. On the first six developasental

flights, the set of parachutes would be cut free fros one booster in each set

of boosters, and both confiqurations would be tested to detersine which made it

easier to retrieve and tow the SRB.

One of the most highly detailed and instrumented acdels of the Shuttle ever ALA(1973)
constructed had been wind tunnel tested at Arnold Engineering Developaent

Center, AFSC announced. Located throughout the 92-cs eodel were B35 teaperature

sensors to seasure heat levels of aajor coaponents at jettison of the expended

SRBs. Two other tests also had been cospleted for NASA at AEDC: a sealler sodel

and coaputer-controlled systea were used to study aerodynamic forces generated

during the separation of the expended SRBs; heating data were obtained on an

orbiter sodel positioned at a high angle of attack at mach B.

Transfer of the Launch Vahicle and Propulsion Program froe the Office of ALAR(1973)
Space Science to the Office of Manned Space Flight and transfer of the NASA

Directorate for Life Sciences from the Dffice of Manned Space Flight to the

Office of Space Science became effective. The name of the Office of Manned

Space Flight was changed to the Office of Space Flight, and the nase of the

Launch Vehicle and Propulsion Progras was changed to the Expendable Launch

Vehicle Prograes.

JSC announced that the first of two Shuttle training aircraft was test ALALL1973)
flown at Grumman Aviation's Bethpage, NY, plant. The sodified Gulfstreas II

would be used to train crews for orbiter descent and landing procedures. The

cockpit layout and the aerodynaaic sodifications of the trainers provided amction

and visual cues and handling qualities similar to those of the actual orbiter.

The two trainers would be delivered to JSC early in 1975.

MSFC announced that acoustic testing had been resuged of a 6.4% scale rodel ALA(1975)
of the Shuttle to provide inforeation needed in designing the Shuttle and its

launch facilities. The tests would also produce data on effects of hot exhaust

gases on the aft portion of the Shuttle shortly after ignition, Data fros

earlier testing of the sodel, which included the liguid-fueled engines and SRMs,

had alerted designers that special provisions would be needed to deflect hot

gases out of the SRBs away froa the facility fuel lines near the launch pad. A

pad design based on this analysis had been tested and proven. During the tests,

which had begun originally in August 1974, the eodel was held in a test stand

while its engines were fired from & to 10 seconds.

HASA and RIC Space Division signed a $1.8-billion supplesental agreesent ALA(19735)
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75710701
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73/10/31
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75/11/18

13/12710

for the follow-up development of the orbiter, NASA anncunced. The agreesent
foraally incorporated into an existing contract the construction of Orbiters 101
and 102, approach and landing tests, and six orbital flight tests. The
supplemental agreesent for the additional work brought the value of the Rockwell
contract to aore than $2.7 billion,

The first SSME mainstage test was performed at NSTL.

Senator Willias Proxmire (D-WI} charqed that Rockwell Internaticnal, holder

of a $6.4 billion NASA contract to develop a space shuttle, had entertained NASA
employees. This inforaation was brought out in a Senate investigation of
DOD/contractor improprieties.

HSFC announced that the Saturn V dynasic test stand at MSFC was being

sodified under a $1,923,000 contract between the Aray Corps of Engineers and
Universal Construction to provide a Mated Ground Vibration Test Facility. The
123-a-high structure would be used to test the vehicle in launch and boost
configuration, to determine the bending sodes and dynaeic response during launch
and ascent conditions.

HSFC anncunced the selection of Moog, Inc,, for a $6,485,384
cost-plus-incentive-fee/award fee contract to design, produce, test and aaintain
the SRE Thrust Vector Centrol (TVC) electrohydraulic servoactuators. The devices
would sove the SRB exhaust nozzle, providing directicnal contral by gimballing
the nozzle during propellant burn,

NASA officials decided to use the vehicle asseably building at launch
coeplex 39 at K5C to assemble the SRBs.

Boeing, which had a 44-ponth $3-million subcontract from RIC to detect
electrical problems with the Space Shuttle, reported that 33 design or hardware
changes had been necessary in the SSME electrical circuits thus far, Boeing was
conducting a sneak circuit analysis of the first orbiter, to be used for
approach and landing tests, Later studies were scheduled for the second orbiter,
the SRB, and the ET, as well as critical ground-support equipsent,

A long-duration free-flying manned space station in earth orbit appeared to

be the most econcaical way of providing a continuing manned presence in space,
according to "Manned Orbital Systees Concepts,® a study conducted for MSFC by
HDAC. A station that could significantly extend the time in space planned for
the Shuttle would offer advantages for doing a given asount of work with fewer
flights and reducing the nusber of turnarcunds, checkouts and similar
operations. R persanent facility could offer maintenance and repair and even
reconfiguration of payloads. The study concluded that problems anticipated by
the world in the 19905 should be solved in the 19B0s, and that an
extended-duration manned orbital facility could contribute significantly to
those solutions.

HSFC announced it would distribute the first NASA Standard Parts List

(NSPL) to all NASA centers and contractors in January. The NSPL would include
electronic parts selected fros experience in flights, tests, failure analyses,
and recent plant surveys to ensure reliability. The standardization had been
undertaken to solve probleas of seall quantity buying, high cost, long delivery
schedules, market fluctuaticns, part failures, and extensive rewaork. The NASA
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753712110 Standard Parts Lead Dffice at MSFC would establish requiresents for parts,
coordinate the effort with all NASA centers, and issue and saintain the list.

75712720 The first SSKE 40-second duration test was perforsmed at NSTL. RIC-Chron

75/701/08 HSFC issued a request for proposals from industry for the design, NSFC-Rel-76-2
developsent, test, and evaluation of the SRB decelerator subsystem, The
decelerator subsystea for each SRB consisted of a pilot parachute asseably to
be deployed by the nose cap, a drogue parachute asseably to be deployed by the
pilot parachute, and three main parachutes, with support structure and
equipaent. The plan called for twelve decelerator subsysteas--two for each
development flight--plus two mass sisulators for ground tests and one set of
support equipment. Work was expected to be done between 1 July 1976 and 3t
Deceaber 1980,

SSME 0002 arrived at NSTL where it would undergo test firings. SSME/RKD-8Rev,04/09/74

76701731 SSHE test 901-037 was conducted. This was the first SSME aainstage test to SSME/RKD-QRev,04/09/76; ALA{197
obtain ainisue power level (65%)., The engine--called the Integrated Subsystes
Test Bed--was fired for 3.38 seconds. The test was conducted by RIC Rocketdyne
at NSTL under MSFC direction.

76102705 f test of the subscale thrust chamber asseably was conducted to desonstrate SSME/RKD-QRev,04/09/74
injector cycle life (Test 188), After 118 cycles, the thrust chaaber was
reaoved for setalurgical analysis. The injector remained in the test with a new
thrust chasber,

746/02/08 MSFC was conducting a test progras aimed at finding ways to minimize noise MSFC-Rel-74-33
during a Shuttle launch, Efforts were aimed at designing sodifications to the
existing launch facility to reduce the noise generated by vehicle engines. The
noise reduction effort was important to the progras because sound energy affects
sensitive instrueents or other payloads carried by the Space Shuttle. The
research at NSFC involved the use of a 4.4% scale sodel of the Space Shuttle and
its launch pad. Engineers constructed and operated a number of test
configurations that provided water sprays into, above and below the rocket
exhaust, They were able to reduce the noise effectively by having the engines
tire into a carefully designed water spray, thereby converting acoustic waves
into thersal enerqgy, which was then dissipated as steas.

16102125 Fred W. Haise, Jr., astronaut on the Apollo 13 lunar aission of April 1970 ALA{1976)
that nearly ended in disaster, would cossand the first free-flight Shuttle test,
J5C officials annaounced. The Shuttle was scheduled to fly piggyback in 1977 on a
godified Boeing 747 jet transport., The Shuttle would then be released at an
altitude of about 8 ka for free-flight testing and landing. Haise and Air Force
Lt. Col. Charles 6. Fullerton would quide the Shuttle to an unpowered landing at
the Dryden Flight Research Center to demonstrate handling and reusability.

756103710 SSME test 901-043 was conducted. The firing lasted for 20 seconds at SSME/RKD-ORev,04/09/76
ginigua power level {43%). The test throttled up to 55% rated power level (RPL).

76703712 SSHE test 901-044 was conducted. The firing lasted 42 seconds at minimua SSHE/RKD-GRev,04/09/76
power level (65%4). The test throttled up to 551 RPL then to 63% RPL and returned
to 557 RPL.
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T 761031248 Travelers aboard the Shuttle in the 1980s would use 2 unique space suit angd ALA(1976)
rescue systea developed at JSC. The Shuttle suit, a departure fros the
custosized astronaut suits, would consist of a two-piece upper and lower torsc
cover in small, sedium, and large sizes to accorcdate all astronaut candidates
or crews. Only the pilot and mission specialist would be outfitted with the
space suit. The cossander and payload specialists would be provided with a
personal rescue systes nicknamed the "cosmic soccerball®, consisting of a
container pearly a meter in diameter constructed of three layers containing its
own life-support and coeaunications systezs.

761037125 HSFC issued an RFP to industry for SRB asseebly, checkout, launch MSFC-Rel-76-52
operations, and refurbisheent. The cost-plus-award-fee contract planned would
provide for the asseably of the SRB major coaponents into the SRBs. The contract
would also provide for checkout, launch operations support and refurbishzent
efforts after retrieval froa the ocean. Proposals were due 19 May. The work was
to be done at MSFLC and KSC between Septeaber 1976 and March 1980, The contract
last through the design, development, test, and evaluation phases--including the
first six flights--with options for cperational flights 7 to 27. This was the
last major contract expected to be awarded by HSFC in connection with the
developszent prograas. Further procuresent actions would be required for
operational flights. Contracts were already in force for the SSME and ET.

16/03/31 The first test firing of the second SSME--GSME 0002, the first to have a ALA(1976); MSFC-Rel-T74-57
flight-type engine-mounted controller--achieved the prograssed 1.5 second
duration firing through a diffuser used for altitude sisulation. SSME 0002, a
tlight configuration engine that would not be flown, was a developamental engine
instrumented for test purposes. It was fired on NSTL stand A-2, which had been
nodified to accomodate the Shuttle for testing. MASA planned to fire each engine
on the -2 throttling test position before using it on a flight. Previous
testing was done on sodified stand A-1 {sea-level test positien).

76704107 Construction was coapleted on a new facility to be used by MSFC in the HSFC-Rel-74-43
propulsion testing prograe. Contractor personnel left NSTL after turning over
to NASA a new liquid hydrogen barge dock and transfer facility. In 1974 Algernon
Blair Construction of Atlanta began building the dock and installing piping and
other equipment designed for handling the cryogenic liquid, The new facility was
located near the test stand which was being converted for the MPTA. The test
article would consist of an ET, an orbiter simulator, and three SSMEs. The new
facility passed its “cold shock® test successfully. In this test cryogenic
liquid nitrogen was run through the systea to verify operation under cold
teaperatures. :

76704709 The MSFC Center Director's quarterly review was held, It was attended by SSHME/RKD-0Rev,04/09/76
Center Director Dr. William Lucas, SSME Manager J. R. Thempson, Rockwell's D. J.
Sanchini, and J. Thosson. Discussed at the review were the High Pressure Fuel
Turbopuap, the High Pressure Oxidizer Puasp, and the NSTL A-2 facility's
operational status. The COCA 4 was discussed; it was back in operation, but
behind schedule. Helding isprovements and the constant falling behind in the
schedule were also discussed.

761047143 The House of Representatives passed HR 13172, authorizing a supplesental AYA(1976)
- $16,800,000 for NASA for the period 1 July 1976 through 30 Septesber 1976 (the
so-called "transition pericd” after which the new governsent fiscal year would
begin on 1 October). The authorization, supplemsenting NASA's research and

39




DATE

EVENT SOURCE

T6/04/13

76704/14

16108/17

76105107

76705718

75703/24

prograa sanageaent request, was 33,184,000 less than the original request of
$19,984,000,

MSFC announced the award of two contracts totaling $486,388 for fabrication AKA{1976)
and installation of two test towers to be used in the ET structural load tests.

One contract, awarded to the Lucey Roiler Co. of Chattancoga for $344,640, was

for pickup of governasent-furnished construction materials fros MSFC, The

contract also called for fabrication and delivery of all sections and

cosponents of the towers by July 1976, The second contract, awarded to Teledyne

Brown Engineering of Huntsville for $141,728, was for installation of the towers

by 30 Septester.

The $46.2-billion Shuttle, "Raerica’s only remaining space spectacular,” AER(1976}
pight come apart at the seaes because of unsafe parts, Jack Anderson and Les

Whitten reported in the WASHINGTON POST, Discussion at NASA as early as April

1973 had centered on the aenace of substandard screws. In July 1973, Johnson

Bage--a Blooafield, CN, firs--sent NASA a warning based on tests of individual

screw and nut threads stating that the standards "provide for a loophole that

allows [NASA to} accept outright junk.® Computer tests revealed that millions

of dollars worth of faulty threads reached RIC because of low standards. 1t was

feared the inferior screws had gotten into Shuttle equipment.

A Shuttle launch abort systes, for use in case of a malfunction during the ALR(1976)
first 2.5 sinutes of flight, was "quietly® removed by NASA 3 years earlier
although such a systes had been designed into Shuttle late in 1971, according

to the WASHINGTON POST. Staff writer Thomas 0'Toole said that in 1973 NASA
*reversed itself and dropped the launch abort systes...a decision understood to
have been met with dissent inside the space agency." The abort systes consisted
of two huge SRHs, one on each side of the orbiter tail, that could be fired te
separate the spacecraft and its occupants from the booster engines and SSHE fuel
tanks in case of trouble; however, the abort motors weighed 43,500 kg and even
after they were fired, the orbiter would fall for 2 or 3 seconds before being
lifted away froa the boosters.

MSFC and DFRC officials signed an agreesent to jointly conduct a ALR(1974)
cosprehensive progras of tests on the parachute recovery systes for the SRB.

The prograa, to begin early in 1977, would consist of drogue-parachute tests and
gain-parachute tests, using single parachutes, and deployment tests of the

three-parachute cluster {flight configuration) tc be used in recovery of the

SRBs, The Dryden center would provide the B-52 aircraft for the test drops, as

well as the flight and maintenance crews, and would perfora the tests over the

National Parachute Test Range about an hour’s flight fros Edwards Air Force Base

in California. MSFC engineers would evaluate the test data to determine the

adequacy af the systes,

A production prototype controller for the SSME was delivered to MSFC. The HSFC-Rel-76-90
new controller was being integrated with other computer equipzent and engine

coeponents in the MSFC Hardware Sieulation Lab. The test set-up, when cosplete,

would be used for simulations of SSME firings designed to check out the

controller and its software, and to evaluate the performance of engine hardware.

The controller was made up of two redundant digital cosputers with associated

control circuits that contral all functions of the SSME, including checkout,

start and stop, throttling, propellant flows and failure detection and

switching, as well as monitoring various temperatures, pressures and puap
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<7 78105724 speeds.

76103726 The SRM project would enter the full-scale test phase in late May with the HSFC-Rel-76-9%
start of testing on the SRM Flexible Bearing by Thickel's Wasatch Division.
Thiokol, who designed and built the bearing, was responsible for developing and
testing the SRM. The Flexible Bearing, weighing about 3175 kg (7000 1b) and
almost 254 ce (100 in) in diameter, represented a major scale up in size of such
components used in actor propelled vehicles in flight. During testing, the
Flexible Bearing would be subjected to various stress levels and giabal angles.
The results of these tests will be evaluated in preparation for the
manufacturing and testing of a coaplete nozzle, which was scheduled for static
testing as part of the first full-scale sotor in spring 1977.

76705728 Martin Marietta was chosen by MSFC to produce the SRB decelerator NHDB-Vol.3
subsystea, Pioneer Parachute Company would serve as subcontractor to Hartin
Harietta.
MSFC sodified a contract with RIC Rocketdyne Division to provide additional MSFC-Rel~76-97

funds for the firs's work on the SSHE and peramit a longer performance period.
The new action extended the first phase of the contract, the developaent of the
SSME, by 7 months (froa 29 February 1974 to 30 September 1974) and added
$110,058,750 to the contract value. The total cost and base fee of the first
phase becase $358,758,349 as a result of this modification.

756/06703 MSFC issued 2 $940,000 contract for electronics itess to be used in the HSFC-Rel-76-99
SRBz. The fira-fized-price contract for the Wide Band and Strain Gauge Signal
Corditioners {¥BSC and SGSC) for SRE developsent flight instrugentation for went
to K West of Westainster, CA. Under teres of the contract, K Hest would
fabricate, acceptance test, and deliver sose 498 itess during calendar years
1976 through 1977 with deliveries every two months, The WBSC and 565C would be
housed inside the forward skirt area of each SRB. A signal conditioner takes an
electrical signal froe a sensor and changes it to the proper fora--AC or DC--and
raises or lowers the power level as required to perfors the intended function.

16706704 MSFC issued a $1,443,500 contract for electronic items to be used on the HSFC-Rel-74-102

SRBs. The firs-fixed-price contract for the Frequency Division Hultiplexer

(FDH) for SRB development flight instrumentation went to Aydin Vector Division,

Hewton, PR. Under the teras of the contract, Aydin Vector would fabricate,

fabricate, acceptance test, and deliver some 35 items during calendar years

1976 through 1977 with deliveries each eonth. The FDH would be housed inside

the forward skirt area of each SRB. An FDM receives electrical signals fros a

sensor and inputs the signals to tape recorders on the SRB and in the orbiter.

16707700 HSFC Shuttle activities during July included testing, procuresent, and ALALL9T76)

construction work. This included: award of 14 contracts to industry; cospleticn
of a 2.8% scale SRB model to be tested in Ames Research Center wind tunnels;
completion of the first phase of acoustic testing using Shuttle sodels and a KSC
launch pad; award of a $247,363 contract to RIC Space Division to study SRB and
ET options to reduce cost and increase payload weight capacity; cospletion of
tests with KSC to ascertain the effects of the ocean water on Shuttle elesents;
RFPs for developeent of range safety receivers; preparations for the

— arrival of the first orbiter for testing.

75167108 NASA issued a call for astronaut candidate applications. Fifteen pilots and AYA(1975)
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15 mission specialists would be selected by December 1977, Applications would be
accepted through June 1977. Candidates would report to JSC in July 1978 for 2
years of training, Appointsment as an astronaut would depend on satisfactory
coapletion of training. Ninority and woeen candidates were encouraged to apply.
Pilat astronauts would control the Shuttle during launch, orbit, and landing,
and would maintain vehicle systess. Mission specialist astronauts would
coordinate orbiter operations in flight planning, use of consumables, and
ganagement of the paylead.

HSFC awarded a 3247,363 study contract to the RIC Space Division. The study MSFC-Rel-74-118
would identify SRB and ET options which potentially could further reduce Shuttle
cost per flight and increase payload weight capacity. The study was a 12-month
effort which was expected to provide a data base for understanding possible
future sodifications to the operational systee. The sodifications would improve
space transportation econosy and could be available after the first years of
operation. The study would include cost and schedule data and provide a basis
tor later assessment of overall systea impact of these options on the prograe.
The contractor would indentify and define tank and booster configurations along
with evaluation and selection criteria for screening those configurations. The
gost attractive would be recossended for futher study.

The tirst flight configuration nozzle for the SSME was coepleted and proof MSFC-Rel-74-128
tested successfully at Canaga Park, CA. The first 77:1 area ratio nozzle

coapletion represented a significant design and ganufacturing achievesent. It

consisted of 1,080 precisely forased tapered tubes brazed to a shell and

stiffened by bands. The nozzle was 3 a (10 ft) tall and 2.7 & (8 ft) in diaseter

at the exhaust exit, It weighed 454 kg (1000 1b). The first nozzle began a

detailed test series to verify design and sanufacturing techniques. These tests

would be perforned primarily at RIC's Santa Susana, CA, Test Area and at NSTL.

Assepbly of the first ET began at the Michoud Asseably Facility (MAF), Hew HSFC-Rel-76-137
Orleans, LA. ETs were to be manufactured by MHC, the ET prise contractor. The

ET, which would carry the propellants for the SSMEs, consisted basically of two

tanks, one for fuel and the other for oxidizer, and an intertank section which

fastened the two together. Assesbly of the first ET started with the welding of

gore segeents to form subasseablies for the fuel tank dome. This cospleted,

the subassesblies were being prepared for welding together to fore a dome

asseably. It was expected that assembly of this tank would be completed and the

tank delivered te NSTL in @id-1977 for use in the Hain Propulsion Test (HPT)

Progras,

HSFC announced the award to Martin Marietta, Denver Division, of & ALA{1976)
cost-plus-incentive-fee/award-fee contract for 49,282,447 to deliver parachute

decelerator subsysteas for recovery of SRBs fros six flights. The contract,

effective through Deceaber 1980, covered design, developeent, sanufacture, and
refurbisheent of the subsystess. Work was authorized to start & July at

Martin’'s plant in Colorado and at Pioneer Parachute Co. of Manchester, CN,

subcontractor,

HSFC announced that engineers recently completed testing einitank no. 3, an HSFC-Rel-76-142
aluminum tank used to test thersal protection systeas for the liquid hydrogen

portion of the ET, This tank was the fifth in a series of 13 such tanks which

had teen or would be tested at MSFC. The minitanks were insulated at MAF by HMC

and then shipped to MSFC., The purpose of the sinitank testing progras was to
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investigate the ablility of MMC's foas insulation to withstand the various types
of stress created during launch and space flight.

The first facility constructed exclusively for the ET project was completed

at NASA's Michoud Assembly Facility (MAF) in New Drleans. Host other facilities
in the ET project were existing structures that had been aodified for use in the
Space Shuttle program. The Pneusatic Test Facility would be used to perfora both
proof tests and leak tests of the ET's liquid hydrogen tank to certify tank
structural integrity and to verify that no out-of-specification leaks existed.

f developaental engine (SSME 0003) was test fired for 630 seconds, the
longest test firing to date. No probless were indicated in the test data.

The space share of the federal R&D funding for FY77 would increase only
slightly, according to a National Science Foundation report, "An Analysis of
Federal R&D Funding by Function, Fiscal Years 1969-1977". The 1977 estimate of
$2.94 billion was considerably less than the 19469 level of $3.73 billion, The
space share--13%--was such lower than the 247 for the earlier year. Manned
space flight, always the leading subfunction, remained predoainant with Shuttle
accounting for more than 407 of all space activities. Space technology and NASA
support activities would increase during FY77.

HSFC annpunced the coapletion of twe of eight major facilities for

production of SRMs at Thickel, Wasatch Division. Thickol was selected as prise
contractor by NSFC for developaent of the SRH. The two coapleted units were a
nozzle-bearing test facility and an x-ray facility for inspecting propellant
after casting into the motor-case segments. A case preparation building, where
aotor cases would be prepared for propellant loading by sandblasting, clearing,
relining, and painting, was reported 95% cosplete. Three facilities for loading
the propeliants were about half coapleted. 4 case refurbishment facility te
handle the motor cases after recovery would be under construction shortly.

Complete horizontal ground vibration tests and proof load tests on Orbiter
101 were performed.

NASA selected three fires for negotiations leading to the award of a single
contract for asseably, checkout, launch operations, and refurbishment of the
SRB, HMSFC announced. The firms were Boeing, NcDonnell Douglas, and USBI of
Sunnyvale, CA, a wholly owned subsidiary of UTC. The contract would extend
through March 1980 to include the first six development flights, with option for
renesal through February 1982, The contractor would be respansible for
asseabling and checking out the booster with the 5RM. Work on this contract was
to be perforped at MSFC and KSC.

MSFC announced that the Space Division at Paladale, CA, had received three
duasy aain engines for asounting on Orbiter 101, which would be used for approach
and landing tests at DFRC and for ground vibration tests at MSFC. The sisulator
engines, resesbling the real SSMEs in size and weight, could be adjusted in
weight and center-of-gravity and gimballed to provide various positions for
testing. After vibration testing, Orbiter 101 would be returned to Paladale for
replacerent of the sigulators with flight engines and placed in flight status.

MSFC announced the start of hot-firing tests of the steering systea for the
SRB. The first ceries of tests, which would continue into Dctober, would confirzm
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design of the thrust vector control steering systea developed by NSFC engineers
as part of the center’'s responsibility for SRB design and development. The
systes under test would provide power to move the nozzle of the 5RB in any
direction, steering the Shuttle in the first 120 seconds of 5RB burn, Data froe
the first series of tests would be evaluated to refine the systes design. After
any needed sodifications, a second series of tests would certify the systea.
Thrust vector centrol units would be provided in 1978 to Thiokol for testing
under actual firing conditions.

President Ford naeed Orbiter 101 the Enterprise, over the chjections of

NASA officials who preferred the nase Constitution and had planned rollout
ceresonies for Constitution Day, 17 Septesber. NASA Adeinistrator Dr, Jages C.
Fletcher had paid a 45-ainute visit to the White House to brief the President
on the progras and to discuss the naming, The name Constitution had met with
objections that Shuttle was considered an international effort in which several
countries would participate. The nase Enterprise had been given to the first
nuclear-powered carrier, to a WHII carrier, and to an American ship in the
Revolutionary Har, not to eention to the space ship in the TV series Star Trek.
Nearly 100,000 fans of Star Trek signed petiticns asking the Bhite House to nase
the first orbiter Enterprise.

The Enterprise rolled out of RIC's asseably facility at Paladale, CA, just
hefore 1:00 p.a. EDT, to the strains of the these froa the television show "Star
Trek®.

# NASA study reported that relocation of crew training and sission control
activities from J5C to Cape Canaveral would offer "no management, technical or
budgetary advantages® and “would sericusly affect a smoothly functioning, highly
efficient organization® at JSC, delaying the program by up to 2 years. The
study was requested in June 1973 by Rep. Don Fugua (D-FL), chairsan of a
subcopsittes on space science and applications of the House Coamittee an Science
and Technplogy. The study said that relocation would cost up to $842 million in
unrecoverable funds by 1983,

00D did not really want the Shuttle, charged Sen., Hilliaa Proxeire (D-WI),

and NASA had "conned Congress into buying a pig in the poke® in its efforts to
obtain funds for development, DOD had shown that it did not want the Shuttle by
its actions, said Proxmire, citing DOD's statesent that it would “under no
circumstances® pay for the 4th and Sth orbiters. The DOD decision to go forward
with a new satellite cossunications system (DSCS-111) “"which will not capitalize
on the unique advantages of the Shuttie...{but] is to be coapatible with...the
present Titan ITI-C* as well. Proxsire charged that the DSCS decision was
based, not on a 9-month wait for Shuttle, but on the fact that *"DOD has little
confidence in a cost-effective..,Shuttle.® Proxaire also cited a 6AD report
issued in April that DOD would pay less to launch its reusable satellites on
expendable vehicles than on the Space Shuttle through 1990-91.

MSFZ delivered the first SRB production case segeent to Thickol's Wasatch
Division in Utah, beating the schedule by 3 days. All case segaents for the
first SRBE were scheduled to arrive at Thiokol by the end of 1976. The delivered
segeent, almost 4 & in diaseter and 4.2 a long, weighed alsost 6000 kg. Eleven
segaents would be used in each sotor. Joined, the segsents and nozzle would
geasure aore than 38 & long, over three fourths of the total SRB length,
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MSFC announced that personnel of RIC Rocketdyne Division had fired a
developmental test engine for 430 seconds, the longest test to date. The same
engine had been fired for 300 seconds 2 days earlier, The tests, conducted at
NSTL, would produce ccaponent and systes operation data fros extended-duration
firings at increasing power levels,

Hodifications of the test stand to be used at NSTL for static firing of the
cozbined propulsion systea had been finished 2 weeks early, HSFC announced.

The stand had heen built for tests of the Saturn V first stage and converted for
use in the Shuttle progras by Industrial Contractors of Idahe Falls, Idzhe.

In the tests, stheduled to be conducted late in 1977 by workers in RIC Space
Division under MFSC directicn, the SSHEs would be connected to a structure
reseabling the orbiter. The sisulator, using both flight and nonflight hardware,
would be attached to an ET. Firing of the HPTA would be the first tize the three
SSMEs were fired as a systea. Engineers would combine acoustic tests with the
HPTA firings to obtain data for determining optimue vibration and sound levels,
They would also use the data to check tanking procedures. Hardware for the
tests would arrive at NSTL the next suaser.

HSFC issued a $331,268 contract to Teledyne Lewisburg {TN) for production

of electronic hardware itess for the Space Shuttle. The contract called for
design, development, testing, fabrication, asseably, qualification testing, and
delivery of location aid transaitters for the SRBs, The transsitters would
help recovery personnel on ships locate the SREs. The SRBs would be towed back
to shore for disassesbly, refurbishsent, refueling, and repeated reuse, The
42-gonth contract called for delivery of 3B transamitters, 30 of which would be
flight units. The others would be used in developsent and testing activities,

HSFC announced the coepletion of a huge self-propelled vehicle called the
Straddle Carrier Transporter. It was fabricated by HDAC at St. Louis, MO, and
shipped to MSFC for asseably, to be used in soving sections of the ET at MAF in
New Orleans. Assesbled, the ET would zeasure 47.2 e in length and 6.5 a in
diameter; eapty, it would weigh 33,300 kg and would carry about 708,440 kg of
propellants for launch. The transporter, coapletely self-supporting, would use
electricity from a propane-powered generator for its hydraulic propulsien
systea, steering, lights, and hoists. It would lift, stabilize, and carry major
ET assemblies over concrete floors and improved roadways.

RIC inspectors tested their inventory of transistors after a governsent

warning to watch for counterfeit sesiconductors. They found 11 of i1 transistors
of one type to be fakes. Rockwell concluded that the bogus parts had been
*unwittingly built into [NASA’s] major current project...for which Rockwell is
the prime contractor." The presence of bogus devices had plagued the electronics
industry for the last year and a half.

MSFC anncunced that modification of its Saturn facilities to accoezodate

the Shuttle had been coapleted with the rezodeling of the Saturn V test stand
used in the 1960s. The stand would be used in structural test of the liquid
kydrogen tank portion of the ET. The test stand sodifications included new work
platfores, changes in the stand structure including pressurization, and a new
instrusentation and control systes, Holddown aras were removed and the flame
deflector that channeled rocket exhaust away froa the area was taken from under
the stand. Liquid oxygen storage facilities used for Saturn were converted for
storage of liquid hydrogen needed for Shuttle testing, instead of building new
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storage. The contract with Algernon Blair of Montgosery, AL, by the Huntsville
Division Corps of Engineers, was for approxieately $4 sillion.

MSFC announced the selection of Bendix, Teterbore, NJ, for negotiations
leading to the award of a $7,007,210 cost-plus-award-fee contract for
installatien, activation, disasseebly, and reacval of special structural and
dynaaic ground test equipzent at MSFC. The contract would run froa 15 Novesber
1974 through Decerber 1979,

NASA anncunced the selection of USRI, Sunnyvale, LA, as SRB asseably

contracter. USBI, a subsidiary of UTC, received a cost-plus-award-fee contract
for $122 nillion to cover six design, developsent, and test and evaluation up to
Harch 1980. The tontract alsc included options for 21 cperational flights
extending into 1982. The contract would cover all SRE asseably activities at
HSFE and ¥SC.

The Enterprise, towed atop a 90-wheel trailer from Rockwell's plant in

Paladale, CA, made its first trip to Edwards Air Force Base 37 ks away. Escorted
by a convoy of security and patrol cars, the Enterprise soved at 8 kph and drew
hundreds of spectators to view its configuration. Tests of the 35-geter-long
space vehicle would begin 18 February with a series of captive flights, The
first manned flight to an unpowered landing was set to occur 22 July,

NASA anncunced a2 year-long schedule of test runs and captive flight tests

on the Enterprise that would take place at the Dryden Flight Research Center,
Edwards, CA. Called approach and landing tests {ALT}, the series of flights,
sith 3 nodified Boeing 747 serving as a ferry aircraft and airborne launch
platfore, would begin with several taxiing tests with the orbiter atop the
carrier, Following would be six inert captive flights in which the juabo jet
would carry the uneanned orbiter to a 7620-seter (25,000 ft)} altitude. Unmanned
flights would verify perforaance of the two vehicles in mated flight. Then
would cose a series of captive-active flights wilth the orbiter’s systeas powered
up and the Enterprise manned by two astronauts,

HSFT announced that a special haeser developed in the 1960s for Saturn
fabrication had colved a major probles of eanufacturing ETs. MHC had found, in
welding four large sections of the liquid oxygen tank at MAF, that peaking of
the weld joints left some areas as euch as 5 degrees out of telerance. An
electrical charge duaped into the hasmer’s coil would create an expanding
aagnetic field when the tool touched the eetal. The field would then exert an
evenly distributed three-dimensional force that would reeove the distortions
without leaving hasaer aarks on the target. HHC was able to resove most of the
distortions during the week of desonstration. Two working hassers would reaain
at the plant for future use.

an Orbiter 101/carrier aircraft mated ground vibration test was cospleted.
In addition, three taxi tests were conducted,

HASA asended an existing contract to provide for additional ET

zanufacturing facilities at MAF. The amendaent added $3,717,690 to the basic
facilities contract held by MHC, Hichoud Operations. The new contract total was
$30,263,490, HKMC was building the ETs under another contract. The asendaent
authorized the construction of one new facility, the addition of cell D to the
Vertical Asceably Building {VAB), and provided for the continuation of facility
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work previously authaorized.

The unmanned orbiter Enterorise took its first ride over the California ALAL1S77)
desert, It was carried piggyback on its converted RBoeing 747 for a 2-hour test

at nearly 9 ke altitude. Operating the 747 were veteran NASA test pilot

Fitzhugh L. Fulton, Jr., copilet Thoaas C. McMurtry, and flight engineers Victor

¥, Horton and Lewis E. Guidry, Jr. The Enterprise was secured to the 747 by

acunts 3t its nose and tail. The cosbination craft stood alzost 20 a2 froa the

ground to the top of the orbiter’s tail. The explosive bolts provided to

separate the two craft in free flight were araed during this first test, in case

of ezergency.

The second inert captive flight of the Grbiter 10f, the Enterprise, was RIC-Chron
conducted., The flight lasted 3 hours and 13 einutes and was conducted at DFRC.

MSFC reported that MAF had chipped the first of four eajor pieces of test ¥SFC-Rel-77-30
hardware for the ET to MSFC. The intertank structural test article was scheduled

to arrive by barge about 3 Harch., It would go froe New Orleans to Huntsville by

way of the Mississippi, Ohio, and Tennessea Rivers, the rcute NASA had used to

ship Saturn stages for testing during the Apocllo prograe. The other test

articles {a liquid hydrogen tank, a liquid oxygen tank, and anather intertank)

would arrive later in 1977.

The third inert captive flight of the Orbiter 101, the Enterprise, was RIC-Chren
conducted. The flight lasted 2 hours and 28 ainutes. It was conducted at DFRC.

J8C announced it had awarded a contract worth $2 aillion to Haailtoen ALA(1977)
Standard Divisinn, United Technalogies, Windsor Locks, CT, to supply space suit

syctees for Shuttle crews. The systea, an extravehicular sohility unit {EMU),

would consist of a suit with integrated life-support backpack for use outside

the orbiter's pressurized cabin. The suit would cose in small, medius, and

large upper and lower torso standardized sections to replace the individualized

suits of earlier sanned prograss. The contract called for equipaent and spares

for seven suits and supporting hardware, plus training, sanpower, and field

suppart at J5C and other HASA centers. The overall cast of the systes was

estigated at about $18.5 aillion.

The fourth inert captive of the Orbiter 101, the Enterprise, was conducted, RIC-Chron
The flight lasted 2 hours and 11 ainutes. It was conducted at DFRC,

The fifth inert captive flight of Orbiter 101, the Enterprise, was RI1C-Chron
conducted. The flight took place at DFRC and lasted 1 hour and 39 minutes,

MSFC announced that it would consider using the ET as a persanent space HSFC-Rel-77-3b
platfors. Jases E. Kingsbury, head of M5FC's SE Directerate, proposed to

replace 37 cubic eeters of an ET's ligquid oxygen with provisions for 50 days.

Then another Shuttle would be launched bringing a crew, a Skylab airlock scdule

and aultiple docking adapter, and a solar electric conversion wing to the

arbiting ET to constitute a habitable space station. All the required equipment

had been flight tested.

MSFC announced a $1,0456,100 amendment of the SSME contract with Rocketdyne KSFL-Rel-77-37
Divisicn of RIC, Canoga Park, CA. The amended contract, totaling more than $46
aillion, would include eguipgzent to build the SSME.
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HSFC repcrted plans to request another $18,510,000 in HASA's FY78 budget

for construction or sodification of facilities to be used in building t!= ET at
HAF nezar New Orleans. With the addition of a chemical waste treateent plant and
alterations of the eanufacturing, veritical assesbly, final assesbly, and
checkout buildings, MAF could produce 28 ETs each year.

HSFC reported that parachutes te recover the SRE were undergoing dynasic
testing at MMC, Denver, CO. Scheduled for coapletion 31 March, the tests
sisulated inflight parachute deploysent froa the SRB.

MSFC anncunced the award of a $279,714 contract to Sperry Support Services,

2 division of EZperry Rand, Huntesville, AL, for design, construction, and
delivery of equipment for the mated vertical ground vibraticn test (HYGVT)
series scheduled for 1978. The tests would confirm the theoretical sodel used
in dynasic analyses of the Space Shuttle, ET, and SREs.

The huge Saturn §-1C test stand at HSTL, modified to test the Hain
Propulsion Systea, was turned over to the test contractor, Rockwell
International, Space Division.

NASA arncunced that the SSME had been successfully tested at rated thrust
conditions for &0 seconds with a total test duration of slightly over 80
seconds. The firing had been conducted the previous weekend by personnel of the
Rocketdyne Division of Rockwell Internaticnal., It was conducted at NSTL and was

Anw

achieved on SSHE 003 in the A-1 sea level test positicn,

HSFC announced the award of a $%18,523 contract to T.H. Taylor Constructien
Co., Hontgozery, AL, for the construction of peraanent and sesipersanent steel
warking platforas on the modified dynaaic test stand. The stand would hold an
entire Space Shuttle assembly during MVBYT scheduled for 1978.

MSFC announced it had awarded 2 $274,597 contract to Bryson Construction,
Decatur, AL, for sodification of the Redstone Arsenal airfield to accept the
Shuttle and its Boeing 747 carrier aircraft. The contractor would install a
concrete pad 75 & long and 33 e wide for a derrick to unlcad the Orbiter fros
the 747,

he liguid cxygen tank of the £7 had undergone sutcessful hydrostatic tests
at MAF near New Orleans, MSFC reported. MNMC Rerospace, prise ET contractor, had
scheduled additional tests to siaulate flight pressure.

KSC announced award of a $95,025,000 contract to the Space Division of
Rockwell International, Downey, Ch, for activation of the Space Shuttle
tacilities and systeas, and for orbiter support during checkout, launch, and
postflight operations in the first six eissions. Rockwell would also support
postflight operations at the DFRC landing site for the first four misszions.

HSFC received the first two integrated electronic assesblies for the SREs

fros Bendix, Teterbora, MJ. Each SRB would contain two electronic assesblies to
control cosaunications and internal power distribution.

After an arnouncesent 14 March, Dr. Jaaes [. Fletcher cfficially resigned

as Adeinistrator of NASA,
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77705704 MSFC announced that it had awarded RIC Rocketdyne Division a contract HSFC-Rel-77-78
godificatirn for additional work and services to the SSME progris, covering long
leadtise hardware and eaterial procuresent to provide follow-on engines, Each
engine, designed for use up to 50 tiaes before overhaul, would be capable of
1,668,073 newtons (373K 1b) of thrust at sea level and 2,090,654 nowiias (470K
1k} at altitude.

77105704 HSFC anncunced it had awarded MMC Denver Division a $928,217 contract for AKALLISTT)
construction work on a test stand for the Shuttle, Modification of the giant
hydrodynasic support svstes, last used for Saturn V dynaeic tasts in the 1960s,
would allow the mating of all the Shuttle elesents for vertical ground tests
scheduled to begin in 1978, The cosplete vehicle {arbiter, ET, and SREs} would
occupy the stand together for the first tise.

77105710 HSFC annocunced the coepletion of pressure and structural load tests on the MSFC-Rel-77-83
ET's liquid hydrogen tank. The tests, to certify that the tank =et design and
papufacturing standards, included filling the tank with nitrogen at 42 psi for
14 hours and applying hydraulic loads as high as &00 tons at the SRR attach
points. The ET's hydrogen container--about 30 & {97 ft) long and B.3 & (27.6 ft)
in diameter--would then go for cleaning, corrosion protecticn, and insulating,

77103/ 16 AVIATION HEEK reported that NASA had chosen the "key missions® for the six AEA{L97T
Shuttle orbital flight tests and had assigned payloads as well as the weight
and voluse available for additional experisents, Chester M. Lee, Director of
STS operations, would give Associate Adainistrator John E. Naugle a list to
begin assigning experisents on the basis of the key payloads. The first eission
{tentatively scheduled for March 1979) would carry only a developaental
flight-instrumentation unit that would also ride on other flight tests, The
second aission {scheduled fer July 1979) payload would be an instrusented pallet
for scientific research asounting to only a small weight in the payload bay but
would offer the NASA program office a first research opportunity on the Shuttle.
NASA noted that unforeseen circusstances could change the key payload schedule
for the first orbital flight tests,

77705724 HSFC announced it had cospleted modifications of the test stand used in the MSFC-Rel-77-9%
19605 for static test firing of the Saturn I and IB. The stand was modified to
accosodate structural testing of the SRB. The tests would use a short-stack SRR
te simulate prelaunch, flight, and recovery reactions.

77706701 DFRC announced it would drop-test the parachutes froa the SRB recovery ALR{1977)
systes at the National Parachute Test Range, El Centro, CA. The tests would
include a series of air drops to evaluate design, deploysent, perforsance, and
structural integrity of full-scale parachutes, The parachutes were attached to
two contigurations of drop-test vehicles offering various lieit and overload
conditions for the drogue and sain parachutes at reefed and full open-cancpy
shapes. Engineers from MSFC, which had responsibility for developing the SRBs,
and froa Martin Marietta, developer of the parachute systems, would use the
resuits to evaluate the adequacy of the systee,

77106103 DFRC annocunced that a salfunction during a 2 June test of the orbiter’s ALA(1977)
auxiliary power systes would delay the orbiter's first sanned captive flight
for { or 2 xeeks, depending on successful completion of ground tests. The
flight was originally scheduled for 9 June.
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NASA anncunced that the first aanned test flights of the orbiter Enterprise
would begin at DFRC abcut 16 June. In these captive flights {Phase 2 of approach
and landing tests), all orbiter systeas would be ON to verify crew procedures
and deteraine the best separation profile for upcoaing manned free fiights, In
the initial phasz that ended 2 March, the orbiter, fastened to its Poeing 747
carrier sade five captive inert (unsanned) flights at DFRC to check sut its
systess. In Phase 2, the orbiter would eake four flights still atta.hed to the
747 but with crew zhoard to check flutter, steering, and other perforsance
iteas,

HSFC successfully tested the SRB recovery system at the National Parachute

Test Range in El Centro, CA. Engineers used an SRB sisulator, a drop-test
vehicle weighing sore than 21,773 kg (48,000 1b), released fros beneath ‘he wing
of a B-32 aricraft at a speed of about B5 meters per second (190 eph) and an
altitude of about 5300 a (18,000 ft). The primary purpose of this test was to
measure the maximue load on the drogue chute that would open first to stabilize
the vehicle and pull cut the other chutes. The measured load, about 114,000 kg,
was about that ezpected. The next test, scheduled for late July or early
August, would aeasure loads on the other parachutes,

Dr. Wernher von Braun, 6%, formser Director of MSFC, died on this day. Dr,

von Braun had headed the teas which used a JUPITER-C rocket, developed by his
for the Aray, to launch EXPLORER-1, the western world's first earth satellite,
on 31 January 1958, His nase becaae syncnymous with "America in space.® WHhen
NASA was established in 1938, von Braun and his teas transferred over froa the
frey's ASMA. In 1970 Dr. von Braun transferred to NASA Headquarters to hecose
Deputy Associate Administrator. His primary task was to promote past-Apcllis
space activities for the U.5. In 1972, after a sharp decline in public support,
von Braun resigaed to become vice president for engineering and developaent at
Fairchild Industries, Inc, In 197%, he founded and became first president of
the National Space Institute. In 1978, illness overtook him. He resigned froz
Fairchild late that year.

HSFC announced it had awarded to Contractors Cargo, Scuth Bate, CA, 2

$227,120 fixed-price contract for soving the orbiter Enterprise eight separate
tiaes during testing at MSFC in 1978, The Enterprise would fly on its Boeing
747 carrier to MSFC on 17 March 1978, to be aated with an ET and two SREs, The
article would be sounted on 2 dynasic test stand for vertical ground vibration
testing. The contract called for design, testing, and delivery to MSFC of an
orbiter ground transporter to travel about & ke between the airfield and the
pretest preparation building--a trip to be comspleted within 2 hours on

18 Harch 1978.

NASA anncunced that preparations at KSC for launching the Shuttle required

ernly two new gajor constructions: an orbiter landing facility with a aicrowave
scanning beam landing systee to assist the orbiter to an automalic lending; and
a large hangar, called the “orbiter processing facility®, with two hich bays for
cteck out and servicing of the orbiters after landing. Existing facilities
aodified for the Shuttle were the Vehicle Assembly Building (VAB) and the launch
control center. These facilities were moditied because they were equipped with
an automated launch processing systea developed for checkout and launch. Huch of
the work waz cospleted. NASA report-4 that the eventual cost of the
modifications would be about $240 aillicn,
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The first aanned flight of the Enterprise was conducted. The crbiter rode ALR(1977)
piggyback or its Boeing 747 transport during the S4-ainute trip aver DFRLC.

Flying under the control of JSC in Houston, astronauts Fred ®, Haise and USAF

Lt. Col. Charles Gordon fullerton rode the craft to 13,000 ft at 299 enh for

gost of the fiight. The test had been delayed for 24 hours by probless with the

entry hatch and by the failure of gquidance systes coeputers. The astronauts

reported trouble with a cabin pressure valve and radic cossunications. They also

said they experienced more airfraae surface noise than expected. NASA had

scheduled a second manned inert test for 28 June, with the first free flight set

for late July or early August.

J8C announced it had signed a $40 aillion letter contract with Rockwell ALA(1977}
International, Space Division, for modifications to the first orbiter,

Enterprise, and for starting design of & third orbiter. Funded in part by the

Economic Stisulus Bill, the contract was directed at generating sore eaploysent
opportunities,

4 huge steel structure to sisulate the Orbiter arrived at NSTL. The MSFC-Rel-77-118
sisulator would be used in MPTA firings later in 1977. The article would include

the simulator with an aft {uselage, an ET, and three SSMEs. The first test would

take place in Decesber. The sisulator, about 29 3 long and weighing 110,000 kg,

had soved from the Michoud Asseably Facility near New Orleans to NSTL on the

barge Pearl River, having traveled fros California to Hichoud via the Panasa

Canal on the KASA barge Poseidon,

NASAH conducted the second manned inert flight of the Shuttle orbiter AKAR{1977)
Enterprise atop its Boeing 747 carrier. The flight, with Joe Engle and Richard

Truly at the controls, was so successful that the agency canceled a fourth test

and decided tc limit the captive flights to three, The third flight would be

put off until 23 July to allow replacesent of main landing gear actuatars,

replacesent of 2 leaky power unit, and installation of 100 gal hydraulic

reserveir tanks. The orbiter would resain mated to the 747 during the work.

NASA announced that more than 8000 persons had applied for the 30 to 40 ALALL9TT)
openings as astronauts after a year-long recruiting effort. Candidates selected

would report in 1978 for a 2-year training period at J5C, Gf the 8037

applicants, 5733 were for sission specialist and 1302 were for pilot; 1142 of

the applicants were wozen. NASA would amnounce selections in Deceaber 1977.

Dr. Robert A. Frosch, NASA Adeinistrator, and Professor S. Dhawan, NASAR-Rel-7B-109
Secretary, Departsent of Space and Chairman, Space Cosaission, Government of

India, signed a Memorandue of Understanding for the launch of Indian National

Sateilite Systea-1 (INSAT-1). This was the first Hemorandus of Understanding

signed by NASA with a foreign governmental agency for provision of ST5 launch

services on a reisbursable basis.

M5FC announced that NASA issued an RFP on payload missions integration for MSFC-Rel-77-131
the sixth Orbital Flight Test (OFT}. The purpose of integration activities was

to develop 2 coaplesent of experigents into a compatible payload. The activities

would include apalysis and configuration control, instruaent developsent, test

and checkout, flight operations, and disassesbly of the payload after the

pission., MSFC was named manager for the OFT,

HSFC reported that it had conducted 2 2-einute firing of the largest SRM HSFC-Rel-77-125
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ever developed, at Thiokol's installation 24 miles froe Brighas City, UT. The
Thickol aotor, the propulsive part of the SRB, contained 502,454 kg (zore than
1,{ sillicn 1b) of propellant. A cosposite fuel, aixed and poured into the four
segzents of the SRE, cured for 4 days before the segaents were joined
horizentally at the test site by special handling devices. The segacnts were *o
go by rail to KSC for vertical asseably. Each Shuttle launch was to use two of
the boosters, designed for reuse up to 20 times,

KASA anncunced it =culd conduct the third =zanned inert flight of the
Enterprice on or about 25 July at Dryden Flight Research Center. At the
contrals of the orbiter atop its Eoeing 747 carrier would b2 astronauts Fred K.
Haise and C. Sordon Fullerton, aaking their second piggyback run in this test
series, They had sade the first captive flight 1B June; the second, on 28 June,
had Joce Engle and Richard Truly as pilots. For the third test, the 747

would carry the orbiter to an altitude of 7895 = {25,903 {t) where it would
"push ovar® in a practice separation. The crbiter and 747 crews would go
through all the eotions except actual separation, The flight would e a drecs
rehearsal for the first free flight of the orbiter, scheduled on or about {2
August.

The third asanned captive flight cf Orbiter 101, the Enterprice, was
conducted. The flight took place at DFRC and lasted 39 einutes and 30 seconds,

NASA announced that the first 20 of about 200 astronaut applicants would

report to JSC on 2 August for a week of individual interviews and physical
ezags. Ten of the group were froe the USAF, seven from the Navy, two froa the
Harines, and one civilian. Although all the initial group were pilot applicants,
NASH expected the nusber interviewed at JSC would divide evenly between pilot
and gissicn specialist applicants, NASA would coeplete their processing by
aid-Noveaber and hoped to select as many as 20 astronaut candidates in each ot
the two catagories in Deceaber. Candidates would report to JSC in 1978 for 2
years of training and evaluation; final selection as astronaut would depend cn
satisifactory coepleticn of training.

NASA announced that it had identified about 40 payloads to be carried on il
Shuttle flights in the craft’s first year of operation, beginning in 1980, Three
civilian fires had deposited "earnest soney® with NASA for paylpads on eight
flights. NASA had plans for five payloads, and DOD had plans for one. Chester M,
Lee, STS Operations Director, said that NASA had also forecasted 12 non-NASA
civilian payloads, 10 NASA payloads, and four DOD payloads for launch during
1960 and 1981, Allocating the payloads te specific flights would not be fira
until about 1 year before launch. A working model for Space Shuttle traffic in
the first 12 years totaled about 360 flights. The eodel also showed NASA flying
about half the sissions on its owny 20% would be DOD aisisons; 6% would be other
U.S, governaent agency sissionsy 12% would be commercial firms; and 127 would he
fereign custosers.

The orbiter Enterprize made its first free flight at Edwards Air Force Baze

with a flawless landing 53 ainutes 3! ceconds after take off and 5 minutes 22
seconds after release from its 747 carrier., Astronauts Fred ®. Haise, Jr., and
Charles Gordon Fullerton were the Enterprise pilots; veteran test pilots Themas
C. BcMurty and Fitzhtugh L. Fulton, Jr., flew the Boeing 747. The Enterprise
landed like a glider, without engines, relying on a battery of cosputers and
advanced control systes. It appreached the grousd at an 11 degree angle and at a
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speed of 210 sph. The purpose of the free flight exercises was to verify the
orbiter’'s subsonic airworthiness, the operation of the integrated systes, and
the pilot-guided versus autosatic approach and landing capabilities.

HSFC announced it had bequn the first of a series of tests on the external MSFC-Rel-77-149
propellant tank to verify its ability to stand the structural stresses of
launch. The proporticns of the tank required the test to be conducted in phases.
The tests would apply upward loads as great as 4,35 aillion 1b to the intertank
cylinder subjected to opposing downward forces. The loads would coee froe
coaputer-actuated hydraulic jacks, 28 on the forward end of the test article and
as aany as 10 in the center section, Chuck Verschoore, NSFC test engineer, said
the forces exerted by the jacks could simulate bending and twisting effects as
well as straight up-and-down loading, and could go as high as 140% of the tank's
design lisits. Engineers would receive data froe as eany as 2800 measuresent
channels. Follow-on tests would check the ET segaents containing the liquid
oxygen and liquid hydrogen propellants.

MSFC reported that & new pattern of painting SRBs for crbital flight tests ALA{197T)
in 1979 and 1980 could save the agency an estisated $300,000. The Center's

systen dynasics laboratory had changed the six black stripes running the length

of the giant sotors to four large rectangles in a spiral pattern. The new

pattern would allow engineers to measure roll and pitch rates of the boosters on

reentry,

HSFC reported that astronaut Paul Weitz had arrived on center to check out AkA{1977)
3 procedure developed for jettisoning a jassed-open outer door of the Shuttle
scientific airlock., Weit: would wear a pressurized space suit for the task, to
be carried out in MSFC's neutral buoyancy simulator. The 75-ft diaseter tank
filled #ith water 40 ft deep would duplicate movezent of people and hardware as
if weightless in space. Engineers and technicians could design instrusents and
procedures to handle alaost any foreseeable probless before actual spaceflight.
Unforeseen probleas, such as solar array failure on Skylab, could be solved
during a space mission. Underwater television cameras would record the
astranaut’s movesents on control rooa monitors. Both video and audio
corpunications would be recorded for later study.

The first ET emerged fros the Michoud Assesbly Facility near New Orleans. ALA(1977)
The ET would go by barge to NSTL in Mississippi for inclusion in the SSKE static
firings.

The orbiter Enterprise sade its second free flight at EAFB, 2 S-minute ALRLI9TT)
unpowered glide froe about 24,000ft altitiude, during which it reached a speed
of acre than 330 sph and perforsed several saneuvers to test its handling before
it slowed to 2 landing speed of 250 aph., Separation froa the Boeing 747 carrier
was delayed for 3 minutes because a2 power failure at DFRC sade aission control
in Houston lose radio contact. The delay caused no probleas. For about S0
einutes before separation, pilots Engle and Truly took turns at the controls and
the cosputer to monitor the orbiter’s behavior at various speeds. The pilots of
the 747 were Fitzhugh L. Fulton, Jr., and Thoeas McHurty. The flight had been
postponed from 30 August because of a tropical stora. A third test was set for
late Septesber.

NASA announced that they had selected McDonnell Douglas Astronautics of HASR-Rel-77-196
Huntington Beach, CA, for award of a aultisillion-dollar contract for delivery
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S T7H%i20 of a series of spinning solid upper stage {SSUS) aissicns for the 5T5. The
praposed contract, aeocunting to approxisately $9 eillion, would include SSUS
vehicles and all the hardware, analyses, logistics and services necessary to
successfully inject the spacecraft into its proper orbit.

77705124 The third free flight of the orbiter Enterprise occurred over Edwards #ir ALR(1977)
Force Base. The sission successfully tested the microwave scanning ueaa landing
system originally developed for the Navy to land planes on ships at sea. Filets
Fred W, Haise, Jr., and USAF Lt. Col. Charles Gordon Fullerten turned over
contral to the systes for part of its steep glide down, while ground
transzitters kept the craft in line with the runway during the S-ainute
34-second free fiight. Installed at Edwards earlier in 1977, the systes would
also be installed at KSC to handle Shuttle landings there. Despite radis
transmission probleas between the orbiter and Houston, the launch went off on
schedule, At 24,000 ft in a shallow dive at 287 sph, the orbiter separated froe
its Boeing 747 carrier. The craft reached a eaxieue speed of more than 333 eph
during its landing approach.

77710112 The Enterprice coepleted its fourth free flight without its streamlined AYA(1977)
5708-1b tailcone. Without the tailcone, drag was increased and the altitude
achievable by the 747 carrier was decreased to 18,000 ft, The distance the
orbiter could glide after separation was also affected, Pilcts Joe Engle and
Richard Truly landed the orbiter at Edwards AFB, recording a touchdown speed of
212 aph and a 5000-ft landing roll. NASA's goal had been no sore than 000-ft
ot landing roll, showing that the orbiter could land at any major airport in the
world. The last free flight was scheduled for 26 Gctober.

77710714 Two women scientists at MSFC were among the seventh group of astronaut MSFL-Rel~77-190
applicants chosen for further screening. Dr. Mary Helen Johasten, 32, and Hrs.
Carolyn Griner, 32, were to report to JSC on 17 October 1977 for one week of
physical examinaticns and interviews. The two were asong eight women in the
seventh group and asong 17 women in the 140 persons chosen thus far. 411 the
woaen were applicants for mission specialist positions.

77/10/2% KASA reported that the fifth and final free flight of the Enterprise, REA(1977)
testing its braking on a concrete runway, had successfully landed at Edwards Air
Force Base. The flight had a buspy finale when the orbiter touched down and
bounced twice before stopping. Plans for future orbiter landings would be
adapted on the basis of data from the fifth test. The aie point would be
codified to allow for higher lift/drag coetficients with the tailcone off and
the slower bleed-off of airspeed.

77111705 HSFC reported its engineers had prepared electronic sisulations as dress ALAR(1977)
rehearsals of orbital missions set for 1978, with cosputers in the roles of
pajor hardware, The simulations, carried out at JSC, would check out avionics,
HSFL's engineers would deliver to JSC in January 1978 the MSFC sated-elements
system {HMES) sizulating iteas for which HSFC was responsible. JSC would provide
an orbiter sisylator and cosputer to simulate Shuttle dynasics, a systeas called
the Shuttle Avionics Integration Laboratory (SAIL} able to simulate a flight
beginning 20 einutes before launch under normal or abnoreal conditions. The MMES
could siaulate failure of almost any MSFC element to see how the systess would
react with one 5SME out or if high teaperatures or pressures should occur.

77/11011 HSFC reported successful coapletion of structural tests on the ET's MSFC-Rel-77-212
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intertank section which includes the attach points for the two SRBs. The section
is, therefore, subject to heavy loads both on the launch pad and during booster
thrust in flight, MNSFC engineers would proceed with vibration tests on the
forward portion of the EY, the liquid cxygen container, attached to the
intertank, Structural tests would follow later in 1978,

Four ferry test flights of the Orbiter Enterprise, sated to the Boeing 747
Shuttle Carrier Aircraft, began 13 Noveeber and continued through 18 Novesber at
Dryden Flight Research Center, Edwards, CA, The flights measured the perforsance
of the mated coabinaticn with a 3-deqree forward angle between theas. Previous
flights were flown with a 4-degree angle.

The first open sea tests on Shuttle retrieval equipsent were begun. They

were staged until 16 Decesber froe Port Everglades in strong winds and seas froa
3 to & ft that haspered operations. The first group of tests simulated parachute
recovery. The second series of tests was to verify perforsance of the nozzle
plug in open waters, The tests were alsc conducted to coafira the deck layout
ot the support vessels and how they kept position while the plug was docking
with the booster. Hore ocean tests would follow about ! eonth before the first
launch. These tests would be premission exercises to train personnel who would
work on the recovery.

The approach and landing flight tests of Drbiter 101, the Enterprise, were
completed. The tests included ferry flights.

The first tanking, or loading, test of the ET was successfully conducted.

The purpose of the test at NSTL was to assure that the WPTA, the test facility,
and assgciated hardware could handle and hold the cryogenic propellants used by
the SSME LOX and LH2 tanks. During the test the propellants were allowed to flow
through the connecting piping to the three SSMEs until they were stopped by the
SSHE valve. Test engineers made sure the engines had cooled down to operating
temperature, several hundred degrees below zero.

MSFC reported that its hosesade orbiter made its practice run through the

center and played stand-in during practice heists into the 430-foot test stand
where the orbiter Enterprise would be mated to the other components for the
first tige. Werner H. Rubel, supervisor in MSFC's product planning branch, said
the idea and design for the stand-in orbiter had originated in his group, where
Jerry B, Bennich and John L, Ransburgh had done the engineering work. The mockup
and prototype assesbly branch had performed final assembly. MSFC engineers
would use the sisulated orbiter to rehearse tests, After completing tesis at
MSFC, the sisulator would go by barge to KSC to check out procedures for launch,
VAFB acked to borrow the sisulator for its Shuttle launch facilities,

NASA reported that DOD loaned five Navy divers to support the simulated
ueightlessness tests in the Shuttle progras. The divers, all fleet-salvage gen
selected for their expertise in erecting or dissantling underwater structures or
equipaent, were assigned to the neutral buoyanty simulator at MSFC. Working
underwater in full-scale Shuttle segments, they assisted test engineers with
contingency precedures, equipsent operation, evaluation of space construction
techniques, and other activities scheduled for Shuttle and Spacelab aissions,

NASA announced it had selected 15 Shuttle pilot-astronaut candidates and 20
gission specialist candidates as its eighth group of astranauts. The gqroup
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78701714 included six wosen, three blacks, and an American of Japanese descent. The
first wosen and minority astronauts could be in orbit within J years. Selection
criteria for the more than 8000 applicants had been aotivation, educaticnal
background, and work experience.

78701718 The second SRB fired at Morton Thiokol's Brighae City, UT, test site. The KSFC-Rel-73-¢
123-ft long actor on the test fixture fired for more than 2 sinutes, reaching a
thrust level of 2832 1b, The test firing used 1,102,400 1b of propellants, The
contractor gisballed the sotor nozzle early in the test and again later in the
firing for about half the total burn time. MSFC scheduled the next test for the
early suager of 1978,

78701723 AVIATION HEEK reported that the third instead of the fifth aission would ALAR(1978)
atteapt to raise the orbit of the abandoned Skylab space station, bettering
chances Skylab's continued orbit until the Shuttle could come to the rescue.
NASE had scheduled the third Shuttle flight for October 1979, the fifth for
February 1980.

78701723 MSFC announced plans for two runs by a high-speed sled in February at the ALA(1978)
Sandia sled track, Albuquergque, NH. These runs were to test the *broadside
deployaent phase® of the SRE's parachute recovery systea. The sled tests would
pilat chute to deteraine if the nosecap when ejected would clear deploy only the
the vehicle without beccaing entangled, as boosters would come in flat, not
sideways like an arrow, and air would flow across the nosecone at right angles.
MSFC had developed the SRR and its recovery systea.

78702108 H5FC announced that its Boeing 747, modified for orbiter transport, arrived ALR{1978)
at Redstone &rzy Airfield for a dry run in preparation for its March landing
with an orbiter on top. Crews from MSFC, KSC, and DFRC checked cut handling
gear and procedures to be used at MSFC for receiving the crbiter and offloading
it from its carrier. MHSFC had installed a large lifting derrick at the airfield
with lateral-restraint and other devices needed to lift the Enterprise clear of
the 747 and position it on a trailer-like transporter, After departure of the
747, handling crews at the airfield continued verification of the mate-demate
device, using the orbiter ground transporter and a full-size orbiter sisulator.

78702123 LaRC reported that NASA had appointed astronaut Donald Slayton to manage RER(1778)
the orbital flight test (OFT) progras at JSC., Slayton was one of the original
seven Mercury astronauts and a meaber of the U.5. crew of the Apollo-Soyuz test
project. In his new position, he would be responsible for all sissicn-unique
activities assgciated with the six orbital tlight tests scheduled to begin in
the spring of 1979, He would represent progras manager Robert Thoapson across
the total progras to ensure timely and appropriate resolution of all OF7
eissicn-unique issues,

78/02/24 The huge ET, which would be nated to the orbiter Enterprise for the ground HSFC-rel-78-25
ibraticn tests later in 1978, was scheduled to arrive at MSFC on 2 March, It
would cose by barge froa New Orleans., This would be the longest single piece of
space hardware ever received at MSFC. The ET would be accospanied by a mated
liquid hydrogen tank-intertank section to be used in separate structursl tests
at MSFC. Unloading of barges was expected to begin on 3 Harch.

78/03/04 HSFC engineers reported cospletion of tests sieulating checkout of the SRB AYA{1578)
using flight-type hardware interfaced with the launch-processing systee {LPS).
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The tests verified compatibility of the SRE hardware and desonstrated use of the
LPS to checkout the SRB systes. Flight equipzent resoved fros sisulated SRB
hardware was relocated to equipment racks to sisulate a left-hand SRE
configuration., The LPS was then used to checkout the left-hand SRB., United
United Space Bocsters, Inc., {USBI}, perforsed the checkouts and then aoved the
equipaent to KSC for use in future SRE checkouts,

NASA announced arrival of the orbiter, ET, and SRB at MSFC for the first ALAL1978)
assesbly as a cosplete vehicle for ground vibration tests, Using a facility
originally designed for Saturn V testing, engineers would begin in early spring
to evaluate the structural dynasics of the asseably and their effect on the
Shuttle systes, The MVGVT series would consist of "floating” the Shuttle in the
tall test tower and applying vibraticns with exciters powered by aaplifiers
sigilar to those found on hose stereo sets, Sensors on the skin would record
characteristics of the vibrations passing from one area to another. The
resulting data would verify systes design and mathematical eodels of the

control systea’s reaction to severe vibrations expected during launch and flight
into orbit,

The Haticnal Acadeay of Sciences released a report of the ad hec coszittee ALR{1978)
for revies of the SSME development prograa. This review was requested by

Senators Adlai E. Stevenson (D-111) and Harrison L. Scheitt {R-NM} in Deceaber

1977 as an independent assessment by the National Research Council of the safety

of the SSME during both orbital flight and operational phases of the Shuttle

progras. The review was to be cospleted by the end of February 1978 for

consideration during FY79 NASA authorization hearings.

HSFC managed a variety of ground tests at variocus locatiens in the U.5, to ALA{1978)
prove flightworthiness of the S5RB. Test officials at MSFC put loads on 2 *short®

versiocn of the SRB to duplicate load conditions encountered by the Shuttle on

the launch pad, in flight, during parachute deploysent, and in water impact and

recovery., Other MSFC engineers tested the flight systes designed to gimbal the

motor nozzles at the lower end of each booster to guide the Shuttle on a proper

course. Other tests were conducted by UTC Cheaical Systea Division and Thiokel's

Wasatch Division. Airdrops of the entire parachute systes were conducted at

the Naticnal Parachute Test Range at El Centra, CA., Other tests, of the SRB's

electrical system and prelaunch checkout system, were in progress.

Orbiter 101, the Enterprise, sade its voyage to MSFC atop its 747 carrier RIC-Chran
aircratt from Ellington AFB. The operation took approximately 2 hours. The
orbiter would be taking part in the MVEVT series at NSFC for a period of acnths.

Over 240,000 pecple caee out to see the orbiter Enterprise upon its arrival ARA(1578)
at Johnson Space Center, Charles Biggs, JSC exhibits manager, said that JSC had

rade no effort other than the usual press releases to attract a crowd. A tour

guide coesented: "What I think is that this is different than Apollo and going

to the aocn. I think the Shuttle is coaing closer to the people. It is

soaething they can relate to, They wanted to know when they tan go on it.*

NASA announced it had selected four 2-man crews to begin training for ALA(1978)
orbital flights., Those chosen were John Young, cossander, with Robert Crippen,

pilot; Joe Engle, comsander, with Richard Truly, pilot; Fred Haise, coesander,

with Jack Lousma, pilot; and Vance Brand, cosaander, with Charles Fullerton,

pilet. Young end Crippen would crew the first orbital flight test {(OFT-i)
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78/03/17

78704704

78704707

78104714

78764121

78/05/12

scheduled for launch in the spring of 1979 froa KSC, with Engle and Truly as
backup. NASA had also considered an OFT mission to boost Skylab intoc 2 higher
orbit; prise and backup crews to iaplement such a plan would be selected fros
those already naeed.

NASR announced the appointaents of Neil Hutchinson, Charles Lewis, and ALR(1978)
Donald Puddy, 21l of J5C's Flight Operations Directorate, as Flight Directors

for the first sanned Shuttle orbital flight, Their duties would include planning

and directing the activities of Mission Control Center during real-tise Shuttle

operations and integrating inputs from all Shuttle progras elesents, including

NASA, contractors, and the scientific cosmunities. Hutchinson would sanage all

activities associated with the Shuttle ascent phase; Lewis, the on-orbit phase:

and Puddy, the orbiter reentry phase. All had served as flight directors during

Apollo and Skylab missions,

AVIARTICN BEEK reported that mechanical failures during tests of the SSHE RLA(1978)
threatened to delay the whole prograe, although the first orbital launch had

beer scheduled for 1979, Turbine blades in the engine’'s high-pressure fuel puzp

tailed in three separate tests, Ur. Robert Frosch, NASA Adzinistrator, said

that the sethacks had not lessened agency confidence in the basic engine design

and that the prograa should proceed on schedule; however, he adaitted that

chances of launching the first =anned orbital flight in Harch 1979 were

"considerably iess than 50-50.°

Flight testing of the microwave scanning beas landing system (MSBLS) began ALA(1978}
at K5C, with pilots and technicians using a specially equiped Jetstar aircraft

cperated by Dryden Flight Research Center to conduct the tests. The systes

verification tests were the initial checkout of the airborne NSBLS/Jetstar

system and the ground stations equiped with laser systeas to verify

coapatibility and check out the system processing tast data. ¥SC scheduled five

test flights lasting a total of about 12 hours.

Sround Vibration Test sodification was completed at HSFC, RIC-Chron

NASA reported that an ignition test on three SSMEs had been completed at AYR(1978)
NSTL. The firing, planned for 2.5 seconds, actually lasted only ! second, but

officials said the test set most of the objectives. A low tezperature reading in

the fuel pressure pusps cauzed presature cutoff. MASA and Rockwell engineers

sould decide whether to repeat the test before soving to the next phase of the

progras.

£ 4
-

{SFC-Rel-78-49

The Enterprise made its first vertical ascent up the side of the dynasic

test stand at MSFC. The 70-ton craft scaled the building, then was lowered down
inside where it was mated to an ET for the first tise. The two would underge
vibration testing at MSFC to qualify the joint spacecraft for flight.

The first static firing of MPTA-098 was conducted at NSTL for 2.% seconds RIC-Chron
with stub nozzles,

NASA halted MSFC preparations for vibration tests of the orbiter ALAL1978)
Enterprise when the upper dome of the the prototype liquid axygen tank buckled

inward while being filled with water. Pressurizing the tank to one pound later

regoved the wrinkles, The tank iaplosion delayed Enterprise vibraticn testing,

tut the Shuttle Prograa Dffice needed to review the schedule to detersine
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78405/ whether or not the overall Space Shuttle progras would be affected,

78/05/1% The second static firing of MPTA-098 was conducted at NSTL for 1% seconds RIC-Chron
with 70% thrust and stub nozzles,

78/63/23 MSFE successfully coepleted an airdrop test of the SRB parachute recovery M-5TAR-05/31/78
systea at the National Parachute Test Range. This was the fourth drop test in
which a dussy booster was carried aloft beneath the right wing of a B-52
aircraft, All three of the recovery systea’'s &ain parachutes deployed and
tunctioned as expected. The duamy booster landed virtually undasaged. MNASA
engineers planned to perfore two more airdrops before certifying the systea for
flight.

78/65/24 KSFC reported it had successfully conducted a first sajor test firing of ALAL1378)
the three SSMEs during a 15-second run at NSTL in Bay St. Louis. NSFC had
already successfully fired one of the sodified engines for 520-seconds at 100%
thrust, more power than needed for the first amission. Test results would aid
in establishing countdown procedures. More than 300 contractor and HASA
eaployees worked on the test series, described by program officials as the most
copplex large propulsion systee evaluation undertaken in the U.S. Space Prograa.
Test budget for firings and facilities was $32 sillion,

78103730 The Hated Vertical Ground Vibration Test (MVGVT) series began at HSFC using RIC-Chron
3 conputerized shaker system turned on by engineers in instrumentation trailers
locatad near the test stand. The shaker systes, the eodal test and analysis
systes {SMTAAS), had applied vibration cycles and force inputs and had acquired
response inforsation froe the vehicle suspended inside a tall stand and canted 7
degrees fros vertical. The boost configuration phase test was conducted on
Orbiter 101 and a sated ET. In upcoming eonths engineers would use SMTRAAS to
"tune in" to the vehicles’s various vibration sodes, comparing responses to
satheaatical predictions. Results of the test would allow engineers to verify
predictions of Shuttle reaction to the much more severe vibrations expected
during launch,

78705731 NASA reported that it asended a coptract with the Rocketdyne Division of ALA(1978)
Rockwell International Corporation to procure nine SSMEs, in addition to the
seven already on order. The asendaent authorized Rocketdyne to sanufacture and
test the nine engines during a 180-day period in which prices for the engines
would be negotiated. Estimated cost of the amendsent was $230 million, The nine
engines would support the progras through the first four orbiters approved for
production. The previcus contract covered engines for the first flight scheduled
for 1979 and included three ground test engines and one spare.

18/06/1% The main propulsion systee was static fired successfully in a test lasting HSFC-Rel-78-71; RIC-Chron
50 seconds and reaching 90% thrust, and 5 seconds at 70% thrust with stub
nozzles. This was the third test of the propulsion systes which featured a
cluster of three SS5MEs installed in an orbiter aft fuselage section. Ligquid
hydrogen and liquid oxygen propellants were fed to the SSHEs from a flight type
ET. The test was originally planned to last only 15 seconds; however, NASA
extended the test duration on the basis of successful results fros the first two
tests. The purpose of the tests was to evaluate the perforaance of the coaplete
propulsion systee and verify it for operation prior to the first sanned orbital
flight. The test program was conducted under the direction of MSFC at NSTL.
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78707700

78/07/03

78707713

78/07/12¢

78707725

78/08/02

78/08/22

NASA annourced that Richard Ssith, Deputy Director at NSFC, had been
appainted Deputy Asscciate Adeinistrater for STS at NASA Headguarters for 2
{-year tour of duty beginning 13 Auqust.

MSFC reported that electronic siasulators for SSHEs, SRBs, and ETs passed

tests designed to check Shuttle avionics during sisulated sissions, JSC would
conduct Shuttle flight sisulaticns in a Shuttle avienics integraticn laboratary
{SAIL} for which HSFC engineers had provided a eated elements systea. All
avionics would work together in the SAIL for the first tiee in Shuttle flight
sipslation that would include part of the countdown under norsal, zbnorsal, and
certain failure conditions.

The fourth MPTA-098 static firing was conducted at NSTL. The Ne. 2 engine
was fired at 70% thrust for 90 seconds. The No. 1 and Mo. 3 engines fired for
100 seconds at 90%-701-90% thrust, all with stub nozzles.

The gain propulsion systea cospleted its first series of live firing tests.

Test engineers at HSFC reported that all sajor test objectives were achieved.
The test version of the main propulsion systes consisted of a cluster of three
SSHEs eounted on an orbiter aft fuselage, plus a flight-type ET and associated
systeas. The four tests in this successful first phase were conducted at NSTL
on 21 April, 19 May, 1% June, and 7 July. Systess were operated at thrust levels
ranging fros 70 to 904 of rated power for durations of up to 100 seconds. Luring
the final test the engines were throttled from 90% thrust down to 70%, then back

up to 904,

The HVGVT test article was reconfigured froa boost to launch at MSFC.
Orbiter 101 was used in this phase of the tests. This change marked the end of
the boost configuraticn phase of the HVBVT,

Richard 6. Seith, Deputy Director of MSFC, was appointed Deputy Associate
dzinistrator for ST5 at NASA Headguarters. Seith was to begin a2 l-year tour on
15 August, where he would report to John F. Yardley, Associate Adsinistrator for
875. Smith was expected to assist Yardley in overseeing the developsent and

operations of all of NASA's 575, including the Space Shuttle.

The fifth air-drop test of the SRE's parachute recovery systee was
successfully conducted by MMC at the National Parachute Test Range, El Centro,
LA,

Work on the dynamics test stand had begun in preparation for the next

series of HVGVTs. After changing the configuration inside the stand froe a
*hanging® to a "sitting® arrangesent, MSFL engineers agjusted the platfora to
fit the vehicle asseabiy. For the first series of tests, the orbiter and ET
sere suspended froa airbags on 2 truss structure high in the stand, sipulating
tie Shuttle after SRE separation and before the ET jettisoned. The next series
»ould test the ET, orbiter, and SREs mated in liftoff configuration--the SRBs
would sit on a hydrodynamic support systea to which the ET and orbiter had been
attached,

NASA announced it had officially designated the orbital flight tests {OFT)

as Space Shuttle 1 {58-1)}, Space Shuttle 2 {58-2}, etc. Following orbital flight
tests, the sase designation systea would continue for 5T5 operational flights.
For exaaple, if the OFT phase had consisted of & flights, the next flight would
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78/08/22 be Space Shuttle 7 (85-7). John Yardley, Associate Administrator ot 578, had
requested that eaphasis be placed on a gradual conversion to the new official
designation systea.
78/0%/01 The USAF reported it had sapped and aeasured the air prescures and loads ALA{1978)

78/09/06

78/09/11

78/09/12

78709726

18710711

to be encountered during Shuttle launch. These tests were perforzed on the asost
detailed Space Shuttle models tested so far at AREDC. The &-week program had was
the first tc use aockups of the cosplete Space Shuttle verhicle in AEDC's 16-ft
transenic wind turnel., NASA would coepare the results of these coasprehensive
tectc with data obtained at AEDC and elsewhere on ssaller, less detailed Space
Shuttle szodels, NASA would fcllow up on the REDC transenic tests with
supersonic tests of the same models at Aaes Research Center.

KSFC announced it had test-fired a version of the rocket engine that would RLA(1578)
paneuver the orbiter at White Sands Test Facility on 5 Septesber. The {0-second

burn was the first firing of the 4000-1b thrust engine in cosbination with

propellant tanks, feedlines, and ather coaponents of the orbital aaneuvering

subsystea (OMS) pod.

The SSHE completed three test firings at NSTL at 100% of rated power level. HSFC-Rel-78-102
Each engine ran the full length of tise it would operate during an actual

laupch--52¢ seconds, A1l three tests were coapleted in a five day peried

beginning 7 September.

HSFC reported that the final airdrop test of a system to retrieve SRBs by H-STAR-09/19/78
parachute had demonstrated that the system could save the boosters far reuse.

This sixth airdrop on 9 Deceaber had successfully tested a aain parachute under

forces exceeding those expected during flight. A test vehicle released at about

5100 » altitude from beneath the right wing of & B-52 aircraft had deployed a

test parachute when vehicle speed reached about 660 ke per hr {410 =ph).

NASR reported that a flight-configured SSME fired in tests at NASA's Bay ALA(197R)
St. Louis, MS, facility had exceeded 5000 seconds--the level to be et by a
production engine to certify the SSHE propulsion systes for eanned flight,
Testing of the SSME had increased drasatically since 12 August, both in nusber
of tests and tiee accuaulated. Two engines had each accusulated approxisately
7100 seconds of testing time, putting total engine-testing tise over 23,000
ceconds in 342 tests, Among these were five consecutive runs of 520 seconds,
the length of time needed to put the Shuttle into orbit, on cne engine at rated
power level. Preliminary flight certification, which required a flight engine
to have run 5000 seconds, was expected in the spring of 1979. Full-duration
testing of the coaplete propulsion systes would resuee in early 1979 when the
first manned orbital flight configuraticn engines would become available.

The launzh configuration portien of the MVBYT ceries began. The liftoff RIC-Chron
canfiguration was a mated ET/SRBs/Orbiter 10! asseably., The tests were conducted
at ¥SFC in the dynamic test stand.

HSFC reported the first-time asseebly of all Shuttle elements--two SRbs, ALA(1978)
an ET, and ar orbiter--in the dynamic test stand at MSFC., The next step would be
resuaption of the MVGVT series, with the coaponents in launch configuration.

lational and regional press representatives were present o fila and report on

the historic first asseably of the entire Spare Shuttle vehicle. The SREs would

undergo launch configuration tests filled with inert propellant then be replaced
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r configuration tests representing the vehicle just before SRE

l")

by eepty units fo
separaticn.

The test was conducted near Frosentory Foint,

The 5R¥ was successfully test fired in the Utah desert. The static firing
portion of the third test ran the full Z-sinute duration at which thz SRM wzuld
cperate during fligh uT, o

i}

ted that fabrication and testing of cosponents wa
cations throughout the 4.5, in ureparatlc for 2 schedu z
ital tiight cof the Space Shuttle. The date apnounced for the
tesber 1979,

[
[al

ingle SSME was successfully static fired at NSTL for gmore than 13

5 rpose of the tect was to check the 5SHE’s capability to return
orhiter to 1t 1anding site in case of 2 sission abort during launch. The
engine operated continuously for 823 seconds, which is the longest burn tize an
engine shauld ever encounter during an actual Space Shuttle aiszion.

Thiokol's Wasatch Divizion hagd delivered the last of eight espty SRE case
cegeents for NSFC o use in the final burncut phase of WVGVTs scheduled for
early 1979,

SA announced that a frame structure for mounting experiments inside the
Orbiter’s payload bay had arrived aboard ship in Savannah and would be
transported by tug to the Vehicle Asseably Building at KSC. The structure,
called an Orbital Flight Test pallet {OFT), would be fitted with subsysteas to
provide electrical and other support services to the experiments, The pallet
was desigred and assesbled by Eritish Aerospace Corporation for the European
Space fgenty. MSFC was responsible for delivery and systes integration of the
GFT paliets.

The herospace Safety Advisory Panel had recossended elisination of the

SRY's thrust vector control systea {TVL) and modification or replacement of the
orbiter’'s auxiliary power unit {AFU). The panel said that, although the
godifications could be expensive, the proposed changes should make the Shuttle

2 cafer system during its cperational phase. Panel members noted that such work
zight aksorb the expected "Shuttle dividend®, funds fros declining Shuttle
developrent costs that might te devoted to other preograss. NASA Administrator
Dr. Robert Frosch responded that NASA aight apply the panel’s proposals in
designing its next space transpartation systea, instead of sodifying the present
systes.

Early analysis of liftoff configuration vibration test results at MSFC

revealed two primary deviations: excessive movement in a forward section of the
SREs that contained guidance gyros and a probles with transfer of loads at the
attack points between the SREs and the ET. After installing brackets to
ctrengthen the boosters at the gyros location, NASA would conduct individual
tests on the booster section at a test facility designed for ssaller cosponents.

Engineers fros RIC and NASA were trying to deteraine why a liquid oxygen

heat exchanger on an SSHE had failed during a test at MSTL. This was the first
failure of a heat exchanger {an engine coaponent converting liquid oxygen to
gaseous oxygen to pressurize the ET). Earlier in 1978, the National Research
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78/12/1% Council’'s Asseebly of Engineering had noted that, alfhnuqh the exchanger had not
encountered any difficulties, the systee “poses a potential threat to the total
shuttle systea® from a single-point-failure standpoint. The committee said
that, whereas redesign to add systeas redundancy was ispractical at that point,
the systes warranted continued examination for potential design iaprovesents.
NASA agreed with that assessaent, Inflight heat exchanger failure eight start a
serious fire or explosion that could result in loss of a spacecratt. Failure
during the test had resulted in soae engine damage, but none to the test stand.

79101748 Dr. Hike Malkin, Shuttle Projects Manager at NASA Headquarters, announced HSV-TINES,01/12/79
that there would be a further 6-B week delay of the first launch. The delay
was caused by the 5SME fire 27 Deceaber 1978 at Bay 5t. Louis Test Facility. The
fire destroyed an SSHE intended for full-scale tests of a three-engine cluster
and ET. Date of launch was set at 29 Septesber. Driginal date was March 1979.

79701720 NASA announced that the first Space Shuttle launch had been rescheduled for HSV-TINES,01/21/79
9 Moveaber. The announceeent was sade by Dr, Robert Frosch, NASA Adainistrater.
Frosch said that the date was based on the assuaption that everything goes as
planned.

79701725 KASA announced that it had selected the nages Cnlusbia, Challenger, HEV-TINES,01/25/79
Discovery, and Atlantis for its planned fleet of orbiters. NASA Administrator
Ir. Robert Frosch noted that Columbia, Challenger, end Atlantis were all ships
that had played important roles in global explaration.

713701/730 The orbiter/ET/SRB burnout MVEVT started at MSFC. RIC-Chron

79102/035 KASA announced that a coentract had been signed with Rockwell International, NASA-Rel-79-13
Space Systeas Group, for the manufacture of two orbiters (GV-103 and OV-104),
cenversion of a ground test orbiter (OV-099)}, and modificatien of the first
flight orbiter {0V-102). Under terss of the $1,9 billion cost-plus-award-fee
contract, Rockwell would perfore the work at its Downey and Paladale facilities
and at KSC.

719702/06 *Space Transportation Systeas: 1980-2000°, an assessaent conducted by the HSY-TINES,02/06/79
Aaerican Institute of Aeronautics and Astronautics (RIAA), issued two proposals:
that the Shuttie be upgraded; and that fully reusable Shuttles and advanced
upper stages be developed. Developaent of such a vehicle would have renewed the
the MSFC-JSC rivalry that was seen at the start of Space Shuttle project.

719102712 The chairean of the House Cosmittee on Science announced that the Cosmittee HSV-TIHES,02/13/79
eay seek funding for a fifth orbiter. The chairaan aade the announcesent while
on a visit to NSFC. NASA originally wanted seven orbiters, a nusber later
reduced to five, then cut to four in the last budget, Congress restored money
for the purchase of orbiter parts that would take the longest to amanufacture,
but the fiscal 1980 budget included no such proposal,

79702714 Testing of S5ME was halted 2 weeks after it resused., A spokesean for NSFC HSV-TIMES,02/16/79
said that the tests weren’t suspended, but probably would not resuse until a
valve seal problea found on 12 February was analyzed. Testing had resumed on 30
January with several ignition tests at the Rocketdyne test stand in Santa
Susanna, CA.

19162117 The fourth SRB firing was conducted at Thiokol. The SRM completed a2 series RIC-Chron; MSFC-Rel-79-19
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T 18102447

79702/25

75103710

of four developaental static firings. The final static firing was cospleted
Saturday, 17 February at a test site near Brighaa City, UT. During the 2-minute
firing, the SRMs thrust level reached a peak of about 13 aillion newtons {3
sillion pounds), The systes which giabals the motor nozzle was operated over the
gost severs duty cycle expected to be experienced in flight. NASA officials in
charge of the project reported that test cbjectives were fulfilled and that
preparations would begin izsediately for 2 series of three qualification test
firings in the spring. The first developeent test firing was conducted in July
1977. Subsequent tests were completed in January and October 1978 and February
1979,

Brourd vibration testirg of the Shuttle ended at MSFC. According to HSFC
officials, the successful series of tests provided valuable information and
confiraed NASA confidence in its ability to perfore as designed. The test
prograa, which began in May 1978, officially ended at 7:05 p.s. on 23 February,
tugene Cagle, sanager of the vibration program at HSFC, expressed his confidence
in the Space Shuttle as a flight vehicle, but said that such remained to be done
in wtilizing the test data.

The Enterprise was set to leave Huntsville on 10 April. MWSFC officials
announced its launch vibration tests ended 23 February, apparently with the
desired results. FPlans had been drawn up for using it in payload testing at
MSFC, but those were dropped in favor of tests in Florida.

f scale aodel of Shuttle was fired at MSFC to learn how such noise would be
gade at liftoff, Engineers were concerned with the payload bay which sits very
near to SSME and SRB exhaust, rather than with the ears of the audience.
Igniticn overpressure was being studied. A design requirement was for the
noise level in the payload bay tc stay below 145 decibels.

Preliminary studies have begun at HSFC to prepare for increasing Shuttle
thrusting power attaching strap-on rocket sotors to the SRBs. NASA officials had
announced the thrust augmentation effert in testimony before Congress. John F.
Yardley, hssociate Administrator for Space Transportation Systeas at NASA
Headquarters, said that the additional thrust was necessary to insure that the
full systea payioad deployment capability of 32,000 lbs could be achieved, Early
definition work at MSFC was expected to lead to the awarding of a contract in
FYBO for analysis, testing, and design of the selected strap-on concept. The
strap-on eotors would he attached to the rear section of the SRBs, To save
costs, the strap-ons would contain no guidance systeas and would not be
recavered.

The orbiter Colusbia rolled out of the hangar in Paledale, CA, It took a
snail-paced ride over 38 giles of Mojave Desert. The orbiter crept along at §
sph to DFRC at EAFB, where it was to be bolted atop & 747 jet. The two would
aake a short hop to test that the heat shield tiles would not coee off. Fros
there they would take a 2-day journey eading at KSC,

During 3 17-minute test flight of Colusbia, long strips of insulating tape,
pieces of styrofoam, and ceramic tiles tore loose froe the tail and fuselage.
The tape and tiles were part of the systes designed to shield the Shuttle fros
the intenze heat it would encounter when reentering Earth's orbit, Technicians
were inspecting the craft in an attespt to determine why it shed part of its
heat protectien,
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79/037/49
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79/03/29

79704710

79/05/01

79705704

19/05/10

5SHE 2005, the first Shuttle flight engine, was delivered to NSTL.
at the facility, the engine would undergo acceptance test firings,

The NAS# barge Poseidon, with an ET and other cosponents aboard, pulled cut

froa the NASA-MSFC dock on the Tennessee River to begin an 1i-day triy to KSC,
The iteas aboard the barge were to be used at KSC in "Pathfinder® operations--2
checkout of sovement and assesbly *fit checks® at the Vehicle Asseably Building
--and for training persons in *stacking® the Shuttle on the eobile launch
platfora. The ET had been used at MSFC for MYGVY during the past several aonths,

Ending its troublesome journey, Colugbia arrived at KSC to the cheers of
thousands of technicians, Test launch and flight had been scheduled for 9
Noveaber, but NASA Adsinistrator Dr. Robert Frosch announced another possibie
delay. He expected the launch by the end of the year.

A seall Shuttle sodel underwent static test firing at MSFC and passed with
flying colors. The SSHE fired, followed by the two strap-on 5RBs.

components achieved full thrust.

MSFC completed a series of safety and quality readiness reviews of critical
hardware and materials being sanufactured for elesents managed by the Center,
The reviews, begun last Dctober, were designed to verify that MSFC’'s hardware
for the first launch set engineering requirements for safety and quality.
would also assure that subsequent hardware deliveries would zeet these saze
safety and quality requiresents, In the review, prime contractors, HHC, RIC and
Thiokol, reported on the ET, SSME and SRBs respectively.
contractor-vender dealings, safety and quality systeas, and safety-quality
awareness etfcrts of their own ocperations as well as their vendors,

The gorbiter Enterprise, riding atop a Boeing 747, left HSFC on its way to
KSC. The orbiter had undergone 3 long series of successful tests at MSFC and
would be used in fitting checks on the launch pad at XSC.

NRSA anncunced today that it needed at least $270 sillion--or possibly as

such as $600 gillion--to pay for cost increases and delays in the developsent
and production of Shuttle., The overrun would bring the cost of developing the
craft to alacst $9 billion. The original developsent cost was $6.6 billicn,
Two congressional subcosaitiee chairaen stated that the overrus eight be taken

froa other space prograes.

The fifth static firing of MPTA-098 with flight nozzles was conducted at
NSTL., Because of 2 failure at 1.3 seconds, the firing would be retried at a

later date,

A successful 1.5-second ignition test firing of three flight-type SSHEs
initiated the second phase of verification testing of the aain propulsion

systes.

Chairean of the House Science Cosmittee ordered special congressional

hearings to probe the cost schedule probleas of the troubled Shuttle prograa,
Representative Don Fuqua (D-FL}, Chairman of the House Coseittee on Science and
Technology, announced the planned hearings after NASA Adeinistrator Dr, Robert

Frosch announced cost overruns.

63

Their reports covered

RIC-Chron

MSFC-Rel-79-27

HSV-TIMES,03/23/79

HSV-TIMES,03/29/79

HSFC-Rel-79-35

HSV-TIMES,04/10/79

HSV-TINES, 05/02/79

RIC-Chron

HSFC-Rel-79-47

HSV-TIKES,05/10/79



DATE EVENT SOURCE

75103/12 , the first of Colustia’s engines to underco 3 flight acceptance HSFC-Rel-79-43
e with flying colors when it was successfully fired for a 320-second
test run sisulating 2 laench to orhit. Flight zcceptance tests an

67 began cn 23 April, #ith another test on 2 Hay, and concluded with this

79163114 & developsents] zodel of the SSHE ceaught fire 4 seconds after the start of
a planned 109-secopd run, A 1iquid hvdrogea line ruptured outside of the 5SAE
nozzle. Oxygen rich conditions inside the engine damaged =oee parts, The ¢

of the fire was unknown. Az a result, the start of 2 new test series 3t NSV

2 ®orring scdel of the Space Shutile had been delayed,

794 D505 The S n apprcved an additional $220 aillion for Shuttle. The funds were HGY-TIKES, 06734775

in 2 $4.96 billion authorization hill for NAB4 for FYEQ,

TRIORINE Neisz fros a fuel pump sensor caused an early chutdosn on an atteszpt teo run HSV-TIMES,04/13/79
cluster of SSHEs through 2 sisulzted launch. The planned 320-second test

iring ended less than | ainute after it began, Officials reported that the

SHE would be ready for flight by the Novesber launch date.

3~ o,

The fifth static firing of MPTA-093 with flight nozzles was conducted, The RIC-Chron; HSFC-Rel-7
schaduied long-duration test firing of the eain propulsion system was terainated
early but was still considered a success, The automatic cutofi after 54 seiconds
into the S20-cecond firing was attributed to an instrusentation iroblea. The
5 ts n delayed previcusly when a research and developeznt engine
ioned during & single engine test at Rockwell's test site in Calitornia.
79/08713 Tha first SRE gqualification firing was conducted with a 122-second firing. REFC-Rel-79-40
tirings would quazilfy the SRE for use in the first flight. The test
ucted by Thickol's Wasatch Divisisn, The test firing was deesed
t ory® by Beorge Hardy, sanager of tne SRE project at KSFC. Perforzance
is first flight-type zotor proved the effectiveness of acdifications
porated into the moter and igniter designs as a result of data froa four
eicprental motors that had bzen test fired previously.

ITJ

7306125 Coluabia’s ET w=as announced %o be ready for flight. It would be shipped HEFC-Rel-79-64
via barge froe New Orleanz to KEC on 29 June. It was scheduled to arrive an §

CUlYe

”

194046427 The flight certification test firings for the 58MEs were concleded on 27 MEFT-Rel-79-8¢
June with 3 =zimulated abort mission, which required the engine to fire for 823
seconds.

79706128 NA3P Adainistrator Robert A. Frosch announced that a cosplete review of the HSY-TINES 04/28/77
riogras had developed a new schedule, The maider flight of the Shuttle would b=
dela,ed an additicnal & months if Congress did not approve an sxtrs $220 aillier
toc pay for costs incurred becauce of the Space Shuttle’s grobleas.

707702 The second attespt to fire a working model of the SSHE was cut short when HOV-TIKES,07/43/79
the test =nded alacst 500 seccnds early. The HPTA was to have run 520 seconds
in a test but was cut off because of high tesperatures in & turbcpusp exhaust.
A gnall fire broke out during the shutdown but did not cause any damage.

The zisth static firing of H®74-093 wac cornducted 2t HSTL with flight RiC-Chron
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79107102 nozzles. The eain fuel valve ruptured after 19 seconds.
79/07711 The first SSNE for orbiter Colusbia arrived at KSC, HSV-TINES,07/12/79

79707714 The HUNTSVILLE TIMES reported that foraer astronauts Duke, Worden and HSV-TIMES,07/14/79
Bordon said that & lack of funds and insufficient backing by President Jisay
Carter had jeopardized the safety of the Space Shuttle,

79707715 At a round of talks between the United States and the U.S.S.R. regarding FACTS-ON-FILE,1979,979D2
*killer satellites®, the Scviet Union demanded that the U.S5. end developaent of
its Space Shuttle as part of an agreesent to prohibit antisatellite weapons.

79107116 Structural testing of the liquid oxygen tank portion of the ET was underway MSFC-Rel-79-73
at HSFC. The liquid hydrogen section of the ET and the intertank structure
connecting it to the liquid oxygen portion had successfully coaspleted structural
testing at MSFC. Testing was conducted on a test tank, known as the Structural
Test Article {STA), which was identical to the flight tank, MHC built the STA.
The purpose of the structural test series was to verify tank design and validate
the analytical math sodel, Engineers wanted to ascertain whether or not the tank
would react as predicted with sisulated flight loads. Test loads placed on the
§TA reached 1401 of design lieit to satisfy verification requiresents.

79707120 The last of three flight S5MEs destined to power the Colusbia’s maiden HSFC-Rel-79-73
voyage passed its flight acceptance test with a successful 520-second firing,
gatching the running tiee required for flight to orbit. Following an electrical
and eechanical checkout, the engine would be foreally accepted froa the
contractor by HSFC officials. 1t would then be shipped to KSC late this sonth.
The other two flight SSMEs had already passed their acceptance tests and were
shipped to KSC several weeks prior. Dne of these engines was being installed in
Coluabia. All of the engines were designed, developed, and built by RIC,
Rocketdyne Division, and were tested at NSTL.

79107123 Twelve weeks of ground tests on the sockup orbiter Enterprise ended. The HSV-TIHES,07/24/7%
test series was deeaed a cosplete success, Although the ground tests were
successful, a new probles was discovered with the vehicle--there was a
possibility of ice forming on the outside of the fuel tanks, which could
fall off during launch and dasage other parts of the ship,

79707127 The next firing of the SSHE cluster was set for 26 October 1979, according H5V-TINES,07/27/79
to Project Manager Frank Stewart. The HPTA was dasaged during an attespted
520-second run. “Dapage was ainor,® said Stewart, “but repairs are tise
consuging,"

79708707 The metal used in the ET was discovered to have soft spots because of a HSV-TIMES,08/07/79
Reynolds Aluminua sanufacturing defect. It was not known if early flight tanks
would be affected by the probles or if it would delay the first launch. A joint
investigation was being conducted by NASA, the FAR, and DOD.

73/08/08 Richard B, Smith was nased Director of the Kennedy Space Center, effective MSFC-Rel-79-85
2 Septesber, Nr, Ssith was Deputy Directar of MSFC and for the past year had
been Acting Deputy Associate Rdsinistrator for Space Transportation Systeas at
NASA Headquarters.

79/08/17 The status of Shuttle and future space programs were discussed in a private HSV-TIMES,08/17/79
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79408117

79703707

719109717

79/0%/18

79/0%/22

79709/25

79197127

79710701

79/10/03

79710/10

79/10/12

geeting between Representative Ronnie Flippo {D-AL) and Dr. Willias Lucas, NSFC
Director. Flippo was on the House Space Subccagittee and was locking into the
probless that were putting Shuttle behind schedule and over cost. MSFC was
rlippo’s first stop; he also planned to visit KSC and J5SC.

The HUNTSVILLE TIMES announced that NASA had cut two test flights in an

effort to keep its operational date from slipping into 1982, This cut also
delayed the first Spacelab missicn by 9 sonths, Willias fArestrong, Chief of
Shuttle Mission Analysis and Inteqration at NASA Headquarters, said the Shuttie
wouid fly four instead of six flights. The first operational flight was set for
Septesber 1981.

The HUNTSVILLE TIMES announced that the House Science and Technology
Subcosaittee had concluded that the phased developeent of the SSME was cne
reasen that the project’s cost grew by $317.9 sillion during an 8-zonth period.

f top level sanagement review concluded that the Shuttle project needed to
isprove status reporting and planning, strengthen crganizaticn, and iaprove
tinancial reserves. The review was conducted by several experts celected by
NASA to deterzine why Shuttle was running one year behind schedule and over $300
sillion over budget.

SSME 0105 wac fired in two 1.3-second ignition tests but made it only half
#ay through a planned 20-second test because of hot discharge in the
high-pressure oxidizer turbopusp.

SSME 0105 sade a planned 50-second firing.

# successful test firing in Utah seeas to put SRB one step away froz

becosing flight ready, 0M-2 fired for about 2 sinutes near Froaontory FPoint,
YT. The countdown went well, the thrust vector control systes worked, and there
were no apparent probless.

SSHE 0105 made just 5.2 seconds of a planned 100-second firing because of
instrusentation probleas,

The HUNTSVILLE TIMES reported that Texas ALH would conduct a 1-year test
progras on the fuel turbopusp interstage seal of the SSME., This was the seal

that failed in the last HPTA firing,

SSHE 0008 ran for 1.6 seconds, far short of the goal of 100 seconds because
of test stand water pressure probleas.

SSHE 2004 ran for 10 seconds.

The HUNTSYILLE TIMES announced that cutting a setal groove in a valve
housing was all that was needed to eliainate repitition of an accident that
dasaged an SSHE systes aodel. Doainick Sanchini, Vice President of RIC

Rocketdyne Division, said that the groove was cut in the main fuel valve to
redistribute stress that caused a rupture and fire on 2 July 1979,

SSHME 0008 ran for 100 seconds,
SSME 2004 ran for 823 seconds, which was abort duration,
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79710716

79/10/24

79/10/30

19711704

79/11/0%

79711714

79714717

79714724

79111126

79/11/28

79/14/30

19712117

The HUNTSVILLE TIMES announced that a sanagement review requested by
President Carter found that inadequate funding had kept the Shuttle sanagers
fros bringing encugh effort to bear on technical probless,

The scheduled sixth static firing of MPTA-093 with flight nozzles was
scrubbed due to the over sensitivity of a hydrogen detector.

ks of 30 October, NASA had fire payload cossitaents for the first 37
operational flights, The 47 payloads supported by these flights represented
comsiteents by 14 governeents and coseercial and foreign users., NASA payloads
accounted for 324 of these payloads, the DOD about 154, and all other users
about 534,

The MPTA-098 static firing was conducted at NSTL with flight nozzles for 10
seconds. A high-cutoff steerhorn failure occurred. The No. J engine lost a
cooling line that caused it to shut down oxygen-rich and damage its working
parts.

L. Michael Weeks officially replaced Richard Seith as Deputy Associate
Adeinistrator of Space Transportation Systeas Acquisition at NASA Headguarters,
Saith had been recently naaed director at KSC.

The HUNTGVILLE TIMES reported that federal agencies were investigating

reparts that RIC began in 1977 to hide cost overruns on Shuttle. The purported
practice say have contributed to delays in acknowledging cost overruns. NASA
was told of the situation in 1977.

President Jisey Carter told the head of NASA that he would give the Shuttle
full financial support, even if it meant an extra $300 million in the fiscal
1981 budget to keep the project soving ahead.

The HUNTSVILLE TIMES reported that 6lynn 5. Lunney, Manager of Payload
and Integration Development at ISC, was expected to go to Washington as Acting
Associate Administrator for Space Transportation Operations.

5SME 0008, a developeental engine was fired for 100 seconds in a green run
to verify its perforeance with a stub nozzle. The engine was to replace one
heavily damaged in the last MPTA test on 5 Noveaber.

Stacking of the boosters for the first Shuttle aission was bequn with the
eounting of the left aft booster segment on a mobile launch platfors at KSC.

The HUNTSYILLE TIMES announced a NASA decision to repackage the first stage
of the Titan Il missile and put it under the Shuttle to help it boost silitary
payloads froa a California launch pad.

President Jiamy Carter signed into law a FYBO =zilitary construction
appropriations bill which provided $7.7 aillion in FYB0 for Air Force
construction related to the Space Shuttle,

The sixth static firing of MPTA-09B was reconducted at NSTL for 554

seconds, Pogo and giabaling tests were accomplished. The test occurred shortly
atter 11:00 a.n,

89

HSV-TIHES,10/17/79

RIC-Chron
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. 19112720 & sock liftoff and flight of the Colusbia was cospleted at KSC. It was HSV-TINES,12/20/79
the first successful simulated flight after 4 days of repeated delays and
failures. With prime crew sembers John Young and Robert Crippen at the
controls, the Coluabia was "launched® at 8:00 p.a. CST achieving sieulated orbit
17% ailes from earth 44 sinutes later.

80/01/08 According to a KSC spokesaan, the left-hand SRB of the two SREs which would HSY-TIMES,B0/01/09
boost Coluabia on its eaiden voyage was completely stacked., The right-hand
SRB should be completed tosorrow,

80701709 Astronsuts completed 2 successful eock flight at Cape Canaveral, It was HSV-TINES, 01/09/80
the second such eock launch in 2 sonth. Backup crewsen Air Force Cel. Joe Engle
and Havy Cedr. Richard Truly were in the cockpit for the %2-ainute test, which
included a sieulated launch and flight into orbit. The test conductar, &il
Whittaker, said the test was “as saooth as it could be.* He also said test
officials hoped to conduct a similar test that same night with the prime crew
serbers at the controls (Navy Capt. John Young and Navy Cedr. Robert Crippen).

SSME 2002 was fired for 520 seconds at NSTL. HSV-TIMES,01/03/80

80/08/10 & sizulated launch of Colusbia was halted today when technical troubles HSV-TIHES,01/10/80
developed 4 minutes 8 seconds into the asck launch. A computer detected trouble
and stopped the countdown. Spokesean Dick Young said that two probless had
caused the copputer to stop the mock launch: a problea in the SSME Ne, 2
sigulator and & problea with the ground hydraulic equipsent which sisulates
cozponents that control the Shuttle landing gear and thrust direction.

The SRBs which will boost Colusbia on its maiden voyage were topped off HSV-TIKES,01/11/80
with the stacking of the last bogster section, Technicians froa United Space

Boosters, Inc., began stacking segeents back in November. An ET will be hung

between the two SRBs in February.

g0/01/11 Colusbia passed its third sisulated flight test of the week with astronauts HSV-TIMES,01/12/80
Young and Crippen at the controls, The sock flight lasted about an hour and a
half. The test included a siculated esergency in which one of the three fuel
cells used to power the orbiter was shut down. The astronauts successfully
siaulated the procedure of restering power to the fuel cell.

SERE 0007 was fired for 309 seconds on test stand A-3 in Santa Susanna, HSV-TIMES,01/11/80
CA.
go/o1/1%s SSHE 0007 was fired for 300 seconds on test A-3 in Santa Susamna, Calif. HSV-TINES,01/15/80
SSME 2004 was fired for 520 seconds at NSTL, HSY-TIKHES,01/15/80
B0/01/17 Astronauts John Young and Robert Crippen cospleted a series of mock launch HSY-TIMES,01/17/80

and orbit tests. The fipal test had begun with *liftoff® at 2:00 p.a. Honday,
14 January, and ended with *landing" at 10:00 a.z. 17 January. “Landing® was
delayed earlier by the shutdown of one of the craft's five general purpose
flight coeputers.

— 80/01/28 Space Shuttle Colusbiz was powered up for tests of the brake antiskid HSV-TINMES,01/30/80
systes, the No. 3 general purpose cosputer, antennae, and ather itess.
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80/02/08 A major silestone in SSME testing was reached when a flight configuration HSFC-Rel-80-19
engine successfully completed the second series of tests preliminary to flight
certification, The first test series ran fros 27 March 1979 to 27 June 1979,
This second series beqan 22 Septesber 1979 and ended 8 February 1980. During
the two test series, the engine accusulated 2 total of sore than 10,000 seconds
of firing tize, egualing the firing tise required for 19 flights of the Shuttle.
A preliainary flight certification test series included at least 13 firings
for a total of 5,000 seconds of firing tise. Most of the tests in each series
were conducted for 520 seconds at 100% of rated power level. However, in one of
the tests, the engine was operated at 1024 of rated power and in another, it was
operated for 823 seconds, siaulating an aborted mission,

g0702/13 The SRB passed its last major test in 3 2-minute firing at Proaontory HSV-TINES,02/14/80
Point, UT. Data indicated that the motor burned for 119 seconds, about 1/3
second longer than planned.

80/02/28 The second full duration test of the Shuttle eain propulsion systes was HSFC-Rel-B0-27
conducted successfully. MSFC officials said that all test objectives had been
eet during the §35-second firing. Cited as noteworthy was the fact that the
tric of SSHEs used in the test systee were successfully gisballed while the
engines were being throttled back, More than 300 seconds of “pogo pulsing”
enabled test engineers to explore the “whole spectrua of the pogo environsent.®
Another important objective of this test was the desonstration of the ability of
flight-type engine cut off sensors, located in the liquid oxygen feed lines, to
cause shut down after the liquid oxygen tank was eaptied, but before dry feed
lines could cause damage to the engines liquid oxygen turbopumps. The test was
conducted for HSFC by the Space Systess Group of RIC. It was the seventh test
conducted on the HPTA-098,

80703704 & plan to increase the cargo-carrying capacity of Shuttle for near polar MSFC-Rel-B0-28
orbit missions froa Vandenberg was underway at MSFC. Centracts for prograa
definition studies of a liquid propellant boost sodule to be attached to the ET
had been awarded to MNC Denver Division and Aerojet Liquid Rocket fo. These
studies were to involve adaptation of portions of the Air Force Titan launch
vehicle to the Space Shuttle to provide additienal thrust for launch.

80/03/13 The first full power level test {1097 of rated power level) of the SSME was MSFL-Rel-80-36
cuccessfully completed. The test consisted of a 125-second run on a single
engine, 10 seconds of which was at 109%. A total of 26 seconds was run above
normal rated power. Testing was conducted by Rocketdyne,

80/03/20 The eighth static firing of MPTA-098 conducted at NSTL for 339 seconds. For RIC-Chron; HSFC-Rel-B0-41
For the first tiae during main propulsion testing, the SSMEs were giamballed
while 2 "pogo effect® was deliberately induced so that engineers could observe
the vehicle's reaction to this cosbination. The test was to demonstrate the
engine accusulator systea's capability to prevent pogo during flight.

80703721 The HUNTSVILLE TIHMES announced that House Budget Committee announced that HSV-TIMES,03/21/80
all general science, space, and technology funding would be cut by $200 eillion
instead of the $740 aillion originally announced, The Space Shuttle was not
included in the announced cuts.

80703731 NASA released its revised budget plan. Total reduction in the budget plan HSV-TINMES,03/31/80
is $219 aillion bringing MASA's budget request down to $5.58 billien. The entire
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T B0/ cut was within space flight cperations and advanced prograss. The $1.873 billien
requested for Shuttle was untouched,

The SSME mas operated at 1097 of its rated power for b minutes, This was NSFC-Rel-B0-48; HSV-TIMES,04/02/t
the first sustained cperation of the engine at full power level. The engine

cperated for a total of 10 ainutes 10 seconds. This test’s success was 3 eajor

step toward resoving barriers in engine operations,

§0/04/09 A1l of the new strengthened heatshield tiles so far installed on the HSV-TINES,04/09/80
orbiter Coluabia had passed proof tests as of this date, according to KSC
officials, 5Bl "densified" tiles have been installed in recent weeks, and all
have passed their proof tests. Densified tiles were developed to meet potential
breakage probleas. Completion of installation of the new tiles is expected in
July.

80/04/14 SSHE was, for the second time, run at 109% of rated power. The {0-ainute NSFC-Rel-80-53
10-second test firing met all objectives.

80/04/16 The ninth static {iring of MPTA-098 was conducted at HSTL. The No. 2 engine RIC-Chron
was shutdown at 4.5 seconds due to a discharge. Thera was overteoperature on a
high-pressure fuel turbo puap.

80/04719 The third static test of the SSME was coepleted. This was the final in a NASA-Rel-80-33
series of tests with sisulated power levels necessary for an "abort to orbit®
during a Shuttle launch. GSSME 2004 was fired for 10 minutes and 10 seconds,
with 4 sinutes of the test at 109% power level. 5SME 2004 had coapleted 12,91
seconds firing time, equivalent to 25 Shuttle flights.

B0/05/13 HASA announced that it had selected the National Science Teachers NASA-Rel-50-45
Association (NSTA) for negotiation of & contract to manage the Shuttle Student
Involveaent Project.

80/03/22 The first launch was the victia of another delay. NASA announced that the HSV-TIMES,05/22/80
new tentative date for launch was Narch 1931, The delay was necessary to gain
additional confidence in the Space Shuttle’s eany coaplex systeas.

80/05/3 The ninth static firing of MPTA-098 was conducted at NSTL. The MPTA was RIC-Chron; HSFC-Rel-80-79
succezsfully test fired for 9 minutes 38 seconds. This exceeded the duration
required to place a Space Shuttle in orbit.

80/06/01 SSHEs 2005, 2006, and 2007 of Orbiter 102 underwent a series of test RIC-Chron
firings. SSHE 2005 was fired for 520 seconds; SSME 2006 for 520 seconds;
and SSHE 2007 for 520 seconds. The test series ended on 16 June,

80/06/02 The first of three SSMEs that would power Coluabia on its saiden flight was HSV-TIHES,06/03/80
retested, confiraing flight readiness. During the 520-second, full-duration test
tiring, SSHME 2005 ran at levels ranging fros 65% to 100X rated power. SSHE 2004
was to be tested cn 3 June, and SSME 2007 was to be tested 2 weeks later when it
would replace SSME 2005 on the test stand, Although the three had passed
acceptance tests last year, retesting was desired because several ainor
sodifications had been aade since then,

80/06/10 # ®launch® was aborted by an engine failure just 4 1/2 ainutes after HSV-TIHES,06/11/80
"littoff,® forcing the crew to make a U-turn and return to the launch pad and
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80706710

80/08/16

80/06/30

80/07/12

86/07/14

80/07/23

80/07728

80/07/30

80/07/31

80/08/03

80708706

take off an hour later. The sisulated launches took place with astronauts John
Young and Robert Crippea riding a ghost Shuttle--an asseably of coaputers,
earthbound cockpits, and mission control that electronically duplicates actions
expected of Coluebia. By 9:00 a.m. the sisulation had been recycled, and they
were flying again, this tise 2ll the way to orbit.

The third and final SSME to be used tc power Colusbia’s saiden flight was
retested. The test firing lasted § sinutes 40 seconds. A1l three SSMEs had now
passed their retests. The enqines would be transported to KSC to be mated to
the orbiter Columbia.

HSFC announced plans to reduce the weight of the ET by 6,000 pounds.

PAD announced that a $230 eillicn contract had been awarded to MNC Denver
Division by MSFC for the initial phase of full-scale production af ETs.

The tenth static firing of MPTA-098 was conducted at NSTL. The HPT test

article was shutdown 105 seconds into the firing due to a burn through in engine
No. 3's fuel preburner flight nozzles. The MPTA had achieved 1021 thrust whern
it had to be shutdown. The firing was to have lasted 542 seconds. A1l engines
and other aspects of the propulsion systea apparently had functioned normally up
to cutoff. Damage was confined to the Mo, 3 engine.

The orbiter integrated tests were finished, The tests verified operation
of Colusbia’s attitude and eaneuvering rockets although they were not fired. The
only probless were minor ones with ground and simulation equipeent.

An SSME was damaged during a test at power level recoszended by a review
panel. SSME 2004 was damaged while firing at NSTL. It was to fire for 823
seconds in the third of a series of certification tests at 102% power level.
After 8.5 seconds, the test was cut off because of high teaperatures in the
liquid oxygen turbopusp.

In SSME tests, the standby engine for the orbital flight test progras, SSHE
0010, was fired for 1.5 seconds on test stand A-1 at NSTL. Although its serial
nuaber placed it in developsent rather than production {0 series instead of 2000
series), SSHE 0010 would be used in case one of Columbia's SSHEs disqualified.

SSME 0010 lost a puep during an acceptance test at NSTL.

NASR confiraed a decision made earlier in 1980 to schedule the first Space
Shuttle launch in March 198i. The announcesent followed an intensive review

of the Space Shuttle program carried out over the past several weeks. Dr. Robert
A. Frosch, NASA Adainistrator, said the decision to continue the drive toward

a March launch date was made even though the Space Shuttle prograe received a
potentially serious setback with the SSHE test fire of 12 July 1980,

The 55MEs were installed in Orbiter 102 at KSC in preparation for 575-1.

MSFC was reactivating the Huntsville Operations Support Facility {HOSC),

which was set up to support Saturn and Skylab launches. Plans were for HOSC to
be used for several years of Space Shuttle flight. HOSC would not have a direct
role in launching the Shuttle, but, if K5C crews encountered problems, HOSC
teans would monitor their work and be ready to step in and offer solutions when
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80/08/06

80/08/14

80/08/15

80/08/27

80/09/20

80/05/23

80/09/27

80/09/30

80710702

80/10/04

requested.

Rccidents that damaged three SSMEs would not delay the first launch, The
solutions to the problems were relatively siaple, according to a NASA spokesean.
SSME 0004 was damaged in a test on 12 July; SSME 2004 was dasaged in a test on
23 July; and SSHE 0010 was dasaged in a test on 30 July. Investigation boards
at NSTL have analyzed data and reported back that the causes are easy to fix
situations. No launch delay is anticipated.

Engineers put 80,000 pounds of pressure on the SRB fittings to eeasure

stress caused by ET shrinkage when filled with liquid hydrogen fuel at -420
degrees. NASA officials feared shrinkage would put unusual loads on the point
where the ET is attached to the SRBs. Engineers said that they were pleased
with the results of the tests.

NASA announced four key dates for events which would precede the first

launch, scheduled for March 1981, The dates were as follows: 1} 23-24 October,
hang the ET between the SRBs which were already stacked con the mobile launch
platfora; 2) 23 Noveeber, roll Colusbia froas Orbiter Processing Facility to the
VAE for mating with ET and SRBs; 3) 26 Decesber, roll asseabled Shuttle fros VAR
to launch pad 39-A; and 4) 7 February, fire the 55MEs for 20 seconds in a Flight
Readiness Firing. If these dates were eet, the stage would be set for a 10
March 1981 launch date,

R test of SSHE 0007, which fell 13 seconds short of its 300-second goal,
was considered successful hecause the cutoff was caused by a probles in the
command and data sisulator. The test was conducted on test stand 8-3 in
California.

Astronauts Joe Engle and Richard Truly were ®launched® into orbit at 8:00

a.a. in a Rb-hour iaitation of the first mission. One of the three SSMEs was
lost at 4 einutes 22 seconds, but abort of the aission wasn't necessary. Engle
and Truly were backup crew for the first launch and prime crew for the second
launch.

S5HE 2008 was fired for 50 seconds on test stand A-2 at NSTL.
SSHE 0007 fired on test stand A-3 for 100 seconds as planned.

The first of two ships specially built to recover SRBs was cosmissioned in
cereeonies held cutside Jacksonville, Florida., United Technologies® UTC Liberty
was scheduled to leave for KSC on 8 October and arrive 10 October, using the
trip as a shakedown cruise. A second ship, the UIC Freedoa, was to follow in
early 1981, The ships were built by Atlantic Marine, based on designs used in
vessels that tend offshore oil rigs. The first booster recovery ship, the
Bering Seal, was such a vessel on lease, Delays in the first launch eade the
Liberty and Freedoa available first.

SGHE 0007 on test stand A-3 in California fired 99.3 seconds as planned.
SSME 0007 on test stand A-J in California fired 100 seconds as planned.

SSHE 0007 on test stand A-J in California fired 100 seconds as planned.
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HSV-TIHES,08/14/80

HSV-TIMES,08/17/80

HSV-TIMES,08/27/80

HSV-TIHES,10/01/80

HSV-TIMES,09/23/80

HSV-TINES,10/01/80
HSV-TIHES,10/01/80

HSV-TIHES,10701/80

HSY-TINES,10/08/80
HSV-TINES,10/08/80

HSV-TINES,10/08/80




DATE

EVENT

SOURCE

8¢/10/07

80/10/08

80/10/09

80/10/10

80/10/11

80/10/12

 80/10/13

80/10/13

80/10/20

A launch sisulation was held in aission control.
SSME 0007 was tested 137 seconds on test stand A-3 in California.
SSHE 0009 was fired 520 seconds on test stand A-1 at NSTL.

Supplesental contracts for further progras and design definition of a

liquid propellant boost sodule to provide performance augaentation for the
Shuttle were awarded to two aerospace fires by MSFC. Sose augeentation of lift
capability is needed for certain future missions to be launched from the West
Coast. MHC Denver Division and Aerojet Liquid Rocket Co., Sacramento, CA,
received the contracts to continue their work on the systea that would increase
the cargo-carrying capability by 12,000 1b. The sodule could be attached to the
base of the Shuttle’'s large ET to provide additional thrust.

The Huntsville Dperaticns Support Center (HOSC) successfully conducted an
*all systeas test® on the ET.

At MSFC, the third test of the booster thermal curtain overpressure panel
was coapleted along with the thermal curtain rain shield testing.

SSME 0007 was fired 100 seconds on test stand A-3 in California.
SSME 009 was fired 520 seconds on test stand A-1 at NSTL.
GSME 0007 was fired 100 seconds on test stand A-J in California.

SSHE 0008 was fired in a 1,5-second ignition test on test stand A-2 at
NSTL.

The HUNTSVILLE TIMES announced that contracts worth aleost $2 million had

been awarded to two companies--Martin Marietta and Aerojet Liquid Rocket
Company--to continue design work on an extra booster. Essentially, the module
was a Titan IIl first stage repacked to fit under the ET.

GSME 0008 was fired for 260 seconds on test stand A-2 at NSTL.

SSME 0009 was fired for 520 seconds on test stand A-1. It was the fourth
certification test, including a “green run® for a flight acceleration safety
cutoff device.

Engineers at MSFC have cospleted a series of vibration tests on a sodified
nozzle for the SSHE. The tests were designed to deteraine if modifications to
hydrogen lines on the nozzle will enable the lines to better withstand certain
potentially damaging vibrations they will encounter during engine operations,
Prelieinary results of the tests looked good. The tests involved the nozzle’s
"downcoser® and °steerhorn" lines. The downcoser is a tube which carries
superconled liquid hydrogen fuel down the outside of the nozzle from the
engine’s high-pressure hydrogen turbopuep. The steerhors line distributes the
hydrogen to a coolant inlet eanifold which encircles the base of the nozzle.
The hydrogen then flows upward through a network of smaller tubes to cool the
pozzle and preheat the hydrogen fuel for cosbustion., There are three sets of
downcoaer and steerhorn lines on each nozzle.
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HSV-TINES,10/08/80
HSV-TIHES,10/15/80
HSV-TIMES,10/15/80

MSFC-Rel-B0-124

HSV-TINES,10/15/80

HSV-TIHES,10/15/80

HSV-TIHES,10/15/80
HSV-TIMES,10/15/80
HSV-TIHES, 10/15/80

HEY-TINES,10/15/80

HSV-TINES,10/12/80

HSV-TINES,10/15/80

HGV-TIHES, 10/22/80

MSFC-Rel~80-130
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DATE

EVENT

SOUREE

§0/10/20

80710/22

80/10/2%

80710/34

80/11/03

80711703

80/11/06

80/711/07

80/11/08

go/11/10

80/11/11

80711713

BO/11/13

Hartin Marietta Aerospace was awarded a study contract to assist KASR in
identification of technology requireaents for Shuttle-derived launch vehicles.
During the next 18 months, the fire would work with NASA in defining space
sission and technology requiresents, producing conceptual designs, and
detereining the econosics of technology efforts applicable to Shuttle-derived
vehicles. Hork on the $596,867 contract would be done by the Advanced Prograas
departaent at HHC's Michoud Division, New Orleans. The launch vehicle concepts
to be studied would provide increased lifting capability and heavier cargo
capacity than the present vehicle.

SSME 0007 was fired for 300 seconds on test stand A-3 in California.

SSME 0009 was fired for B23 seconds at 102% on test stand A-1 at NSTL.

SSME 0009 was fired for 520 seconds at 1024 on test stand A-1 at NSTL.

A blast of unknown origin occurred about half an hour after the last of two
work crews left test site 500 on MSFC's east test area. The explosion
deaolished a 10-foot by 20-foot concrete building and ripped open hydragen gas
and water lines, but caused no injuries, The blast case about 4:00 p.e. in 2

building being fitted with instrusentation for tests on the SSME bearings.

Coluabia's ET was eated to its SREs in the Vehicle Asseably Building at KSC
in preparaticn for §TS-1.

The eleventh static firing of MPTR-098 was conducted at NSTL. There was a
shutdown 20 seconds into firing due to burn-through in engine No. 2 noizle.

GSHE 2008 was fired on test stand A-2 for 520 seconds.
SSME 0007 was fired on test stand A-3 for {0 seconds,

SSHE 0009 was fired on test stand A-1 for 520 seconds. This was the sixth
firing in 0009's preliminary flight certification series.

The HUNTSVILLE TIMES announced that MSFC had issued a $594,B867 contract to
Nartin Marietta Rerospace, New Orleans, to study options for upgrading the
Space Shuttle,

SSHE 0007 was fired on test stand A-3 for 10 seconds,

SSME 2008 was fired on test stand A-2 for 520 seconds.

GSME 0007 was fired on test stand A-3 for 15 seconds.

SSME 0009 was fired on test stand A-1 for 520 seconds. This was the
seventh firing in the engine’s prelisinary flight certification series.

SSHE 0007 was scheduled to fire for 13 seconds on test stand A-3, but the
engine only achieved a 3.7-second firing.

SSME 0009 was fired for 10 seconds on test stand A-1 at NSTL.
SSHE 0007 was fired for 15 seconds on test stand A-3 at Rockwell's Downey,

16

HSFC-Rel-60-155

HSY-TIMES, 10/22/80
HSY-TIMES,10/29/80
HSV-TIRES,10/29/80

HSV-TINES,11/02/80

RIC-Chreon

RIC-Chron

HSV-TIHES,11/13/80
HSY-TIHES,11/13/80

HSV-TIHES,11/13/80

HSV-TIMES,11/07/80

HSV-TINES,11/13/80

HSV-TINES,11/13/80

HSV-TINES,11/13/80

HSV-TIHES,11/13/50

HSY-TINES,11/19/80

HSY-TINES,11/19/80

HSV-TIMES,11/19/60




DATE EVENT SOURCE

80/11/15 Ch, facility.
SSHE 2008 was fired for B23 seconds on test stand R-2 at NSTL. HSV-TINES,11/19/80

80/11/24 Coluebia was at last rolled out of its hangar at 4:01 p.e. in a sajor step HSV-TIMES,11/23/80
forward for the progras. The whole event took less than half an hour. At 6:28,
Columbia rolied inside the Vehicle Assezbly Building. Work started soon after to
gate Colusbia to its ET and twin SRB= in the VYehicle Asseably Building.

The rotlover of Colusbia to the Vehicle Assesbly Building was originally HSV-TIMES, 11/23/80
scheduled for 22 Hovesber 1980, The rollover was then delayed until 11:00 p.s.

23 Hoveaber. & second delay set the rollover for 6:00 p.e. on 24 Noveaber. The

rollover had been delayed at first in order to coaplete "gap filler® work., The

second delay occurred when that fine detail work took longer than expected.

Coluabia had been in the Orbiter Processing Facility since March 1979, DOace in

the Vehicle Asseably Building, it would be mated to the ET and twin SRBs which

were already on the sohile launch platfora.

80/11725 Orbiter 102 was mated to the ET and SRBs in the Vehiclie Assesbly Building RIC-Chron

{VAB) at XSC in preparation for 575-1.
§0/12/01 SSHE 0007 was fired on test stand A-3 for 300 seconds. HSV-TIMES,12/10/80
80/12/02 HSFC anncunced that assembly of the first lightweight ET began late in HSFC-Rel-80-1335

Novesber at MAF. Work began with the precision trieseing and welding of aluminua
gore segeents to fora the aft dome of the liquid hydrogen tank., The first
lightweight tank was expected to be coeplete and ready for delivery in the
sueger of 1982, in tiee to support the fifth launch. The modified tank would be
5,000 lhs lighter than its predecessor and would, therefore, increase the Space
Shuttle’s payload carrying capability by about that saze asount.

SSHE 0009 was fired on test stand A-1 for 10 seconds. HSV-TINES,12/10/80

The fourth and final cycle of prelieinary certification tests of the SSHE HSFC-Rel-80-158
flight configuration was coepleted. The cycle was concluded with a 10-second

static firing of SSME 0009. This final series included 13 firings of the engine

for a tstal of 5040 seconds. Most of the tests were run at 520 seconds (burn

tice required for a typical Space Shuttle aission}, at 1027 of the engine’s

rated power level, However, during one test, the engine was operated at 104% to

desonstrate design margin, Also, in two other tests, the engine was tired for

665 and B23 seconds io sisulate the longer firing tises that would be required

tor aborted missions.

80/12/04 MSFC engineers were working in teaas around the clock to support the first HSFC-Rel-B0-164
sajor test of the Space Shuttle as an integrated flight systes. The engineers,
representing varicus MSFC activities, mannned consoles in the support center to
eonitor data from the tests, such of which involved MSFC-developed hardware.
The test, called the Shuttle Interface Test, was designed to test the sechanical
and electrical systems among the various eleaents to verify functioning of the
Space Shuttle's {flight systeas.

The eleventh static firing of MPTR-098 was conducted at NSTL., The gain RIC-Chron; HSFC-Rel-BO-140
propulsion systea was successfully fired for 9 sinutes 31 seconds, The test
exceeded the firing time required to place a Shuttle in orbit., The firing

7




DATE

EVENT

SOURCE

80/12/04

80/12/03

80/12/06

80/12/12

80/12/13

80/12/17

80/12/19

807/12/29

80/12/30

51701714

81/01/16

at/01/17

brought the total test tise cn the aain propulsion systea to 33 minutes 17
seconds. The test was 2 retry of a firing originally atteepted 3 Novesber,

SSHE 2008 was fired on test stand A-2 for 250 seconds.
SSME 0607 was fired on test stand A-3 for 300 secands.
The cosplete Space Shuttle went through its first two sisulated launches.
5SME 2008 was fired on test stand A-2 for 520 seconds,

SSHE 0009 was fired on test stand A-11 for 823 seconds with spalled
bearings to show that the SSME could operated under less than perfect
conditions.

The Shuttle Flight Control Integrated Test, which began 10 Deceeher, was
cospleted on this date. The test was designed to verify the ability of the
orbiter's onboard computers to steer the SRBs during ascent into orbit,

The cosplete Shuttle went through its third sisulated launch at 4:00 p.a.

CST in the first of several integrated tests {SIT}. It ran until 7438 sinutes
when the second firing of the orbital maneuvering engine would be sade to put
Coluebia in orbit. In the first attespt that day, the Coluabia’s flight
cosputers terminated the countdown seconds before booster “"ignition®, just as
they are supposed to do if a sisilar failure happened in a real countdown.

The SRB thrust vector control system was test fired.

In a 12-hour operation the Shuttle’s entire asseebly--the 75-ton orbiter,
its 184-foot-long ET, and twin SRBs--was transported 3 1/2 ailes and scunted on
launch pad 39A in preparation for the spring liftotf,

The SSME progras took a major step with cospletion of the certification

tests at 102% rated power. Full power (1091} was planned for later missions,
The test series was coapleted with the following tests: SSHE 2008 for 520
seconds on test stand A-2 and SSME 0007 for 300 seconds on test stand A-3.

The SRB thrust vector control systea was test fired for the second tize.

The HUNTSVILLE TIHES announced that NASA had decided to drop out of part of
an Air Force project to develop an upper stage {later called IUS) for Shuttle
cargoes. Instead, NASA planned to acdify Centaur as an upper stage.

NASA's test version of the Space Shuttle’s aain propulsion systes

successfully cospleted its last scheduled test firing before the aaiden flight
planned for March, The firing, which lasted 10 minutes, 29 seconds, was the
twelfth and longest test. It brought the total firing time on the MPTA to esore
than one hour--the equivalent of more than seven flights, Hith this success, all
eain propulsion systes test objectives for the first flight have been achieved.
The cluster of three engines was fired at 100% of rated power level for

239 seconds, at which tise one engine was shut down. This was done to simulate
the inflight shutdawn of an engine and an aborted mission where the crew would
return the Shuttle to the launch site for landing. During this test, the ET was
tested without its antigeyser line to verify feasibility of eventually reecoving
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HSV-TINES,12/10/80
HSV-TINES,12/10/80
HGV-TINES,12/17/80
HSV-TIMES,12/12/80

HSV-TINES, 12/17/80

HSFC-Rel-B80-164

HGV-TIMES,12/17/89

HSY-TINES,03/01/81

HGV-TINES,12/30/80

HSV-TIMES,12/30/80

HSV-TINES,03/01/81

HSV-TIMES,01/16/81

MSFC-Rel-B1-8; RIC-Chron
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81/01/17

81701721

81/01/22

81/01/23

81/01/24

81/01/25

81/01/2%

81/01/27

81/01/29

81/01/31

81702/02

it from later ET versions.

SSME 0009 was fired on test stand A-1 for 82 seconds in 3 zero gravity
shutdown test which required a zinisua of 30 seconds to reach the rinht
pressure.

ET LH2 Tank was lpaded at KSC in preparation for STS-i.
GSHE 0007 was fired on test stand A-3 for 300 secands,

SSME 0009 was fired on test stand A-1 for B0 seconds in a zero gravity
shutdown test which required a sinisum of 30 seconds to reach the right
pressure. This was the second zero gravity test of SSME 0009.

ET L02 tank was loaded at KSC in preparation for S7S-1.

MSFC amended a contract with Martin Marietta Rerospace, Denver Divisicn,

to add and sodify tooling to support a production rate of 24 lightweight ETs per
year. The zmendment adds $566.3 eillion to the existing ET design and developzent
contract, bringing the total value of the contract to more than haltf 3 billion
dollars. It called for the new and modified tooling to be in place at the
production facility by 28 Deceaber,

SSHE 0009 was fired on test stand A-1 for 80 seconds in a zero gravity
shutdown test which required a minigua of 30 seconds to reach the right
pressure. This was the third zero gravity test of SSME 0009.

The integrated electronics assesbly {IEA) on the SRBs mated to Colusbia in

the Vehicle Asseably Building at KSC successfully passed tests, The IEA on the
right-hand booster had previously been replaced. The tests concluded on 28
January.

The HUNTSVILLE TIMES reported that engineers at ¥SC were inspecting damaged

foas insulation on the Colusbia’s ET to deteraine what repairs were needed. Two
sections of foam insulation had cose loose in the area of a bipod that attached
the Shuttle’s nose to the tank., It was believed toc have been caused when the
alurinus tank shrank slightly as supercold liquid hydrogen and liquid oxygen
were loaded during tanking tests,

The SRB aft and forward assemblies for the left-hand launch booster sade a
siaulated flight.

The ground launch sequencer--the cosputer that controls launch events--was
run through its paces. A plugs-in test was set for 30 January, but minor
probless delayed that test until noon 31 January.

SSHE 2009 started acceptance testing to be the flight spare for Coluabia.

Unlike a spare tire, the engine xould not go up with the mission. It would be in
standby so it could replace any of the three flight SSHEs--2005, 2006, or
2007--that aight develop a probles. 5SME 2009 began acceptance testing with a
1.3-second ignition test on stand A-2.

NASA announced that 3 dress rehearsal of all aspects of the first Shuttle
eission would be conducted in February to clear the way for the launch of the
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HSV-TIMES,01/28/81

RIC-Chron

HSV-TINES,01/28/81

HSY-TINES,01/28/8%

RIC-Chron

NSFC-Rel-81-7

HSV-TINES,01/28/81

HSV-TINES,02/04/81

HSV-TINES,01/27/681

HSV-TIHES,03/01/81

HSV-TIMES,02/04/81

HSV-TINES, 02/04/81

MSFC-Rel-B81-15
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SOURCE

81702702

61702709

81/02/13

§1/02/19

81702720

81/02/23

81702725

81702726

81702728

81703702

81703703

first orbital flight, scheduled for no earlier than the week of 5 April, The
exercise would touch upon all segsents of the aission--including countdown and
launch, ascent and orbital cperations, and reentry and landing under noreal and
abort conditions. The 1l-day test series would involve operations at KSC, JSC,
DFRC, HSFC, and WSKR.

The first Shuttle launch #as delayed 3 weeks because of problees with
insulation on the ET and initial integration tests. NASR announced that launch
was set for no earlier that 5 April. The Flight Readiness Firing (FRF} was set
for 16 February, back fros 10 February.

SSME 0007 was test fired on test stand A-3 for 20 seconds.

SSME 2009, on test stand A-2, cospleted firings for qualification as
Colurbia's flight spare. A 100-second firing on 3 February and a 520-secend
firing on ¢ February coapleted the test series,

# {final test of the Colusbia’s three SSHEs was delayed. The Flight

Readiness Firing (FRF) had originally been schedeled for 10 February but was
then delayed until 16 February. This newest delay pushed the test to 17
February.

The HUNTSVILLE TIHES announced that the Reagan administration had decided
to fund a space shuttle systea of four orbiters with an option to purchase a
fifth,

A tlight readiness firing {FRF} of the SSMEs in Orbiter 102 was conducted

at KSC, Officials at KSC were visibly pleased with the countdomn desonstration
test and FRF, The firing exercised all of the systeas and ground crews that
would be needed to send Colusbia into space. After several frustrating delays,
the final hours of the countdown went well, with only 2 eminor *beanie cap®
failure.

SSME 0110 was {fired on test stand A-J for 1.6 seconds. SSHE 0110 was the
rebuilt version of SSME 0010, which was destroyed during its initial test in
July 1980,

SSME 0110 was fired on test stand A-3 for 300 seconds. SSME 0110 was the
rebuilt version of SSME 0010, which was destroyed during its initial test in
July 1980,

SSME 0006 was fired on test stand A-1 for 3.9 seconds. SSME 0006 was used
for overspeed and shutdown tests,

GSME 0004 was fired on test stand A-1 for &7 seconds.

GSME 0110 was fired on test stand #-3 for 100 seconds. SSHE 0110 was the
rebuilt version of SSKE 0010 which was destroyed during its initial test in July
1980,

MSFC announced that testing of a method that would be used to repair areas

of debonded insulation on the ET had been successfully completed. Testing was
conducted at NSTL. During the test, insulation was applied to a version of the
tank used to support testing of the main propulsion systes, The insulation was
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HSY-TIHES,02/02/81

HSV-TIKES, 02/11/81

HGY-TIMES,02/11/61

HOY-TIHES,02/13/81

HSY-TIMES,02/19/81

RIC-Chrong HSV-TIMES,02/20/81

HSV-TIRES,03/05/81

HSV-TINES,03/05/81

HSV-TIHES,03/05/81

HSY-TIMES,03/05/81

H3V-TIMES,03/05/8L

HSFC-Rel-B1-32
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EVENT
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81703703

81703703

81703704

81/03/08

81/03/09

81/03/18

81/703/19

81/03/24

81704701

applied in the same sanner it would be applied to the 575-1 flight tank. The
tank was then filled with supercold liquid hydrogen and liquid oxygen to
evaluate the sethod of repair. The results of posttest inspection and pull

tests were satisfactory,

SGME 00056 was fired on test stand A-1 for 47 seconds.

SSHE 0006 was fired on test stand A-1 for 64.3 seconds in a zero-gravity

shutdown test.

GSME (008 was fired in test stand A-2 for 100 seconds in a calibration

test.

Repairs began on the ET which was dasaged in January 198l when it was

loaded with 1.4 aillion pounds of supercold fuel for the first tise. Officials
announced that the T-0 (takeoff tise} for the first launch would be established
after the successful conclusion of the *dry® countdown deaonstration test and

the high/low pressure tanking test.

The ET for the second flight arrived at HSTL froe MAF. The tank would be
lifted into a vertical position and installed in the MPT test stand. 1t would

then be tilled with liguid hydrogen and liquid oxygen propellants during a i-day
test, scheduled for the first week of April.

The purpose of this test was to

validate, under cryogenic conditions exceeding the expected flight level, that
the Thersal Protection Systea (TPS} was properly bonded to the tank's aluminue

skin.

James M. Beggs, a defense industry executive, was selected by President

Reagan to be the next Adeinistrator of NASA.

Beggs served as Associate

Administrator for Advanced Research and Technology in 1968-1969. The
Adainistrator’s post had been vacant since Dr. Robert Frasch left the agency
16 January 1981. Also announced was the choice of Dr. Hans Mark as Deputy

Adainistrator.

Colusbia passed its fipal flight rehearsal in the eorning, tlearing the way

tor launch once tank repairs were coepleted. Crews at KSC conducted the "dry”
countdoun desonstration test with "launch" coming at 6:25 a.a. Few probless

In a footnate to the test, six Rockwell
eeployees working on the launch pad were overcomse by nitrogen and a lack of
oxygen in an engine compartaent about 2 hours after the test. One worker, John

were encountered with the countdown.

Bjorastad, died as a result.

Launch of the Shuttle was pushed back a few more days.

The first of two

key propellant loading tests was postponed froa Monday, 29 March, to Wednesday,
1 April, pushing the tentative 7 April launch date back at least 2 days.

A technician, Forrest Cole, died of injuries suffered during a rehearsal in

Harch 1981 at KSC. This was the second fatality of that accident--the first was

technician John Bjornstad.

Br. Alan Lovelace, NASA Acting Adainistrator, announced that the Coluazbia

launch had been moved to 10 April because of a probles involving hydrogen gas in

the aft compartaent of the Shuttle, which had caused the death of a contracter

eaplayee,
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HSV-TINES,03/05/81

HSV-TIMES,03/10/81

HSV-TINES,03/10/81

HSV-TIHES, 03/12/88

WSFC-Rel-81-32

HSV-TINES,03/18/81

HSV-TINES,03/19/84

HSV-TIKES,03/24/81

HSV-TIMES, 04/02/81

H5V-TINES,04/01/81
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81704709

81704710

81/04/12

B1/04/13

81/04/14

The HUNTSVILLE TIMES announced that the Shuttle launch had drawn the HSV-TIMES,04/09/81
biggest tourist crowd to the Cape since Apollo 11. NASA estieated that 80,000

persons would be on the space center to view the launch while hurdreds of

thousands would watch fros outside KSC.

f cosputer probles delayed the liftoff of Coluabia. The count had gone to HSV-TIMES,04/10/81
within 16 ainutes of launch when first a fuel cell problea and then a cozputer

difficulty cropped up. The backup cosputer wasn't in sync with the four sain

cosputers which were to control Coluebia in flight.

The gaiden launch of Colusbia occurred. Colusbia began its voyage with a NENSHEEK,04/27/81
flawless launch at 7:00:03.9 a.e. EST. The SSHEs fired first, taking just over
four seconds to reach full power. The 5REs rcared to life next, vaporizing their
fuel at a rate of 8.5 tons a second. Colushia cleared the tower in 8 seconds and
began the pitch-over to belly up position in which it would leave the Earth's
atecsphere, Six ainutes later, the SSHEs shut down, their job finished. Ten
einutes into the flight, a signal fros the ship's mass mesory computer initiated
an intricate, four-step thruster dance that lasted 7 hours and gradually nudged
Colusbia into its assigned 150-mile-high orbit, The first task of the crew mwas
accosplished with the opening of the cargo bay doors. The crew of two was sade
up of cossander John W. Young, 50, a space travel veteran, and first tiee space
traveler pilot Robert L. Crippen, 43.

With a fire electronic hand at the hels, Colusbia sped around the globe in NEWSHEEK ,04/27/61
serene indifference te its onboard crew. The crew’s working hours were spent

testing the craft's flawless reflexes, There was plenty of time to devote to

ginor problees such as a flight recorder that failed to cycle off properly. &

nusber of heat resistant tiles were seen to be missing fros the pods housing the

orbital rockets; however, the rocket pod area would not get dangerously hot

during reentry and could survive the loss of a few tiles,

In the early afternoon, Colusbia glided silently to the ground at Edwards NEWSHEEK,04/27/81
Air Force Base. East of the Botswana tracking station, Coluabia’s rockets fired

in preprograesed sequence to bring it into entry trajectory. In California,

four T-38 chase planes scrasbled to meet the Shuttle. At aission control, the

actual and planned trajectories case together in a single line on the

sonitoring screen, Within 250 feet of the ground, Young deployed landing gear,

and the Colusbia touched down at 213 eph.
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60/07/01

69/04/24

72/01/10

72/02/03
72/03/15
72/04/04

73/09/01

74/06/26

75/06/07

75/06/24

76/09/17

77/07/18
77/08/12
77/08/17
78/03/13
78/04/21
78/05/30
78/07/07
78/10/11

APPENDIX A
MAJOR MILESTONE CHART

Activation of Marshall Space Flight
Center

First Meeting of the Space Shuttle Task
Group (NASA/HQ)

Establishment of MSFC Shuttle Program
Office

First Space Shuttle C/D SEB Convened
Space Shuttle Configuration Announced

SSME Contract Awarded to NAR Rocketdyne
Division (NAS8-27080)

ET Contract Awarded to MMC (NAS8-30300)

SRM Contract Awarded to Thiokol (NAS8-
30490)

First Ignition Test Firing of the ISTB at
NSTL (the test series would include 8
ignition tests leading up to the
mainstage SSME firing)

First Main Chamber Firing of the SSME at
NSTL :

Rollout of Orbiter 101 (Named
"Enterprise” by President Gerald Ford
on 8 September)

First SRM Firing by Thiokol

First Free Flight of Orbiter Enterprise
First ET Test Series Begins at MSFC
Arrival of Orbiter Enterprise at MSFC
Start of First MPT Series at NSTL

Start of MVGVT Test Series at MSFC
Completion of First MPT Series at NSTL
First Assembly of All Components at MSFC

in Connection with the MVGVT Series (ET,
2 SRBs, and Orbiter Enterprise)




79/02/23
79/03/08
79/06/13
80/06/30

80/11/26

80/12/29

81/02/20
81/04/12

81/04/14

MVGVT Test Series Completed at MSFEC
Rollout of Orbiter Columbia
First SRB Qualification Firing (QM-1)

ET Weight Reduction Program Plan
Announced

Mating of Columbia to ET and 2 SRBs at
KSC

Space Shuttle Assembly Mounted on Launch
Pad 39A at KSC

Columbia SSME Flight Readiness Firing
Launch of Columbia from KSC

Landing of Columbia at EAFB




MDAC
01/31/69
$300,000
NAS9-9204

APPENDIX B

SPACE SHUTTLE CONTRACT TREE

PHASE A
NAR LMSC 6D/C
01/31/6%9 01/31/69 01/31/69
$300,000 $300, 000 $300, 000
NAS9-9205 NASF-9206 NAST—9207
PHASE B
NAR MDAC
07/01/70 06/19/70

NAS8-109&60

NASP-26016

CONFIGURATION DECISION
03/15/72
PARALLEL BURN SYSTEM




PHASE C/D

SPACE SHUTTLE PROPULSION SYSTEM (MSFC MANAGED)

SSME

AEROJET GENERAL

UNITED AIRCRAFT

NAR ROCKETDYNE

PRATT & WHITNEY
03/01/71 03/01/71 03/01/71
’ NAR ROCKETDYNE
04/04/72
$205, 7664 ,000
NAS8-27080
ET
BOEING CHRYSLER MMC MDAC
AERDSPACE
04/02/73 04/02/73 04/02/73 04/02/73
MMC AEROSPACE
09/01/73
$152,565, 000
NASB-30300
SRM
AEROJET SOLID LOCKHEED THIOKOL UNITED
PROPULSION CORPORATION TECHNOLOGIES
07716773 07/16773 07/16/73 07/16/73
THIOKOL CORFORATION
06/26/74
$224,397.814

NASB8-30490
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—DATE
60/01/14

60/07/01

64/01/00

64/06/00

65/02/00

65/11/00

68/12/01

APPENDIX C
PRE-DEVELOPMENT, ASSEMBLY, AND TESTING CHRONOLOGY

SYN

President Dwight Eisenhower directed the transfer of the Army
Ballistic Missile Agency (ABMA) Development Operations Division and
its space related missions to the National Aeronautics and Space
Administration.

The George C. Marshall Space Flight Center (MSFC) was activated as
the largest field organization of NASA with Wernher von Braun as
director. HNearly 4,000 civilian employees and all technical
facilities were transferred from the Army to NASA. MSFC would be
located on Redstone Arsenal.

In a series of articles, AIAA s ASTRONAUTICS AND AERONAUTICS
introduced discussion on several reusable launch system
configurations. Under discussion were: earth-to-moon shuttles,
nuclear shuttles, heavy launch shuttles (the Nexus concept), utility
shuttles used for refueling (the Rombus concept), LOX/HZ powered
shuttles launching vertically and landing horizontally (the Astroplane
concept), fully reusable booster/spacecraft shuttles (the Astro
concept), and three-stage rocket airplanes.

ATIAA s ASTRONAUTICS AND AERONAUTICS recognized the following
categories of possible reusable space vehicle concepts: Earth-orbital
transports; interorbital space ferry vehicles, including Earth
interorbital ferries, Earth-lunar orbit ferries, and Earth-planetary
orbit ferries; lunar surface-to-orbit shuttles; and planetary
surface-to-orbit shuttles. The publication estimated the earliest
availability of any of the shuttles to be the late 1970s (with the
Earth orbit-to-orbit shuttle), the latest availability being the late
1980s for the Earth-planetary orbit shuttles. Possible propulsion
systems discussed included chemical propulsion, solid-core nuclear
propulsion, nuclear-pulse propulsion, nuclear-electric propulsion,
gas—-core nuclear propulsion, and controlled thermonuclear propulsion.
Reusable vehicle concepts included two-stage orbital transports.

In an editorial in AIAA s ASTRONAUTICS AND AERONAUTICS, member David
Altman suggested that instead of powering future vehicles by either
s80lid rockets or liquid rockets, space researchers should concentrate
on boosters consisting of both types of rockets. Mr. Altman cited
the strap-on system that had been successfully applied on the Titan
III-C booster.

In ATAA s ASTRONAUTICS AND AERONAUTICS, Walter R. Dornberger of the
Air Force stated that "A thorough and...necessary revision of our
approach to space will involve a shift in emphasis to two new
systems:" the reusable space shuttle and the multipurpose space
station.

In the "Advanced Manned Missions"” part of its SEMIANNUAL REPORT TO
CONGRESS, NASA referred to the shuttle as a part of ites planning for
the future. This was the first such explicit reference to the shuttle
in these SEMIANNUAL REPORTS.




EVENT INDEX

DATE EVENT

69/01/31 NASA Awards Contracts for ILRV

69/02/10 Management of Space Shuttle Conceptual Studies Contracts
Announced

69/04/03 Thomas 0. Paine Becomes NASA Administrator

69/04/05 Space Shuttle Task Group (SSTG) Formed

69/04/24 Space Shuttle Task Group Holds its First Meeting

69/05/05 MSF Associate Administrator Conducts Contractor Briefing

69/06/12 SSTG Completes SPACE SHUTTLE TASK GROUP REPORT

63/06/20 Revised Phase ILRV Study Announced

68/06/26 SSTG Releases an Additional Volume of its REPORT

69,/08/05 Testimony by Paine, von Braun, and Mueller on Future of
Space Program

69/09/11 MSFC Given Responsibility for Shuttle Auxiliary Propulsion
Development

69/09/15 Presentation of THE POST-APOLLO SPACE PROGRAM Report to
the President

69/10/00 Two Decisions Made Concerning Shuttle Characteristics

69/10/03 Shuttle Assistant for MSC Flight Crew Operations
Directorate Chosen

69,/10/18 Joint Air Force/NASA Space Shuttle Design Criteria Review

69/11/10 Resignation of Dr. George E. Mueller Announced

69/12/01 MMC Submits Final Report of ILRV Phase A Study

69/12/10 Dr. George E. Mueller Resigns

69/12/16 Establishment of the Phase B Source Evaluation Board

70/01/00 Max Faget Announces Superiority of Two-stage Shuttle

70/01/12 Myers Replaces Mueller as Associate Administrator for MSF

70/01/16 MSFC and MSC Agree on Division of Auxiliary Propulsion
System Duties

70/02/05 Contracts Awarded for Shuttle Test Stand Modification

Studies




EVERT INDEX

DATE EVENT

70/02/12 House Committee on Science and Astronautics Release Study

70,/02/18 RFPs Issued for Definition and Planning of SSME
Space Shuttle Phase B RFP Issued

70/03/00 OMSF Shuttle Program Office Established

70/03/19 TRW Delivers Proposal to NASA

70/03/30 MDAC and NAR Submit Phase B Proposal to the SEB

70/04/30 NASA Announces Selection of SSME Phase B Negotiation
Contractors

70/05/04 Scale model of Orbiter Drop Tested at Fort Hood

70/05/06 Proposals Submitted for a Nuclear Space Shuttle

70/05/12 Selection of MDAC and NAR Space Division.for Shuttle D&D
Studies

70/05/19 MSC Shuttle Program Office Holds First Program Management
Meeting

70/05/22 Three Contracts Awarded for Continuation of Nuclear
Shuttle Definition

70/05/26 MDAC and TRW in Final Negotiations for Shuttle Propulsion
Contract
Possible Uses of Space Tug

70/05/27 Scale Model Dropped from a Helicopter as Part of Testing

70/06/07 Francis M. Stewart Presents Paper on Main Propulsion
Requirements

70/06/09 Scale Model Tested at White Sands

70/06/15 Negotiations With Three Firme for Phase A Studies
Announced
SPACE SHUTTLE SYSTEM LEVEL II REQUIREMENTS Released

70/08/29 Space Shuttle Thermal Panel Repair Studies Assigned

70/06/30 Confirmation of Headquarters”™ Intention to Expand Phase B
Scope

70/07/00 MDAC Awarded Study Contracts for Auxiliary Propulsion

System (APS)




EVENRT INDEX

DATE EVENT
70/07/13 Space Shuttle System Ground Facilities REPs
70/07/15 Conference on Space Shuttle Technology Held at LeRC
70/07/17 Firms Asked to Study Space Shuttle Vehicle Vents
70/08/00 Expendable Booster Versus Reusable Booster Discussed by

MDAC

70/09/02 Award of Contract to MDAC and LTV Aerospace
70/09/15 Dr. Thomas Paine Resigns as NASA Administrator

70/09/22-23

70/09/30

70/10/02
70/10/12

70/11/04

70/11/19

70/12/01

70/12/11

70/12/15

71/01/00
71/01/04
71/01/08
71/01/12

71/01/13
71/01/22

SSME Requirement Review

McDonnell Douglas Makes First Phase B Quarterly Review at
MSFC

Award of Contract to Ralph M. Parsons Co.

Tests Indicate Shuttle Landing Could Be Made By
Professional Pilots

MSFC Seeks Bids on Space Shuttle Applications/Requirements
Study

Award of Study Contract to MDAC
HEAO Meeting Held at MSFC

SSME Design Review Meetings at MSFC
MDAC Space Shuttle Briefing at MSFC

MSC Prepares Preliminary Draft of Space Shuttle Phase C/D
SOW

MSFC Meeting to Review Studies of Chemical Interorbital
Space Shuttle

Straight Wing Versus Delta Wing Discussed by Air Force
NASA Looking at Air Bases to Land Shuttle
RAM Proposals Submitted

MDAC Submits Mass Properties Status Review of Phase B
Study

Calibration Completed on New Wind Tunnel
Reorganization of OMSF
3




EVENT INDEX

DATE EVYENT

71/01/29 NASA Management Council Directs Changes in Phase B, Level
1 Requirements

71/02/01 Announcement of First Horizontal and Orbital Flight
Schedules

71/03/01 Announcement of SSME Testing Site (Mississippi Test
Facility)
Issuance of RFPs on Development of SSMEs

71/03/03 Von Braun's Remarks in Budget Request for FY72

71/03/11 Confirmation of Dr. Fletcher as NASA Administrator

71/03/15 ATAA Development, Testing, and Operations/NASA Technology
Conference
Lockheed Submits Status Report on Alternate Space Shuttle
Concepts Study

71/04/00 Emphasis Shifted From Reusable Booster to Partially
Expendable Booster

71/04/01 NASA Adds New Task to Three Space Shuttle Study Contracts

7T1/04/086 Space Shuttle Technology Conference at MSFC

71/04/12 RAM Definition and Design Contract Awarded

71/04/20 Announcement of Prototype Heat Protection System Contract

71/04/21 SSME Proposal Submitted

71/04/27 Dr. James C. Fletcher Becomes Administrator

71/05/16 RFPs for Space Shuttle Surface Materials Issued

71/05/22 Description of Future Space Shuttle Missions--Dale D.
Myers

71/06/04 Lockheed Submits Final Report on Alternate Space Shuttle
Concepts Study

71/08/10 NASA Announcement of OMSF Space Shuttle Program

71/06/16 NASA Interest in “Phased Approach” to Space Shuttle
Announced

71/06/23 Reusable Chemical Propulsion Stage Study Contract Issued

71/06/24 Announcement of Contract to Develop Turbo Pump for Space

4




EVENT INDEX

DATE EVENT

71/06/24 Shuttle APS

71/06/25 Rockwell Releases ORBITER EXTERNAL HYDROGEN TANK STUDY
Rockwell Releases PHASE B FINAL REPORT

71/06/28 Lockheed Submits Final Report of External Hydrogen Tank
Studies

71/06/29 Extension to Phase A Contract with Lockheed
Extension to Phase B Contract with McDonnell Douglas

71/06/30 McDonneil Douglas Releases SPACE SHUTTLE SYSTEM PHASE B
FINAL REPORT
MDAC Releases EXTERNAL LH2 TANRK STUDY FINAL REPORT

71/07/01 Space Shuttle Preliminary Design Contracts Extended

71/07/06 Extension of MDAC Contract for Space Shuttle APS Design
Study :
Grumman Gives NASA ALTERNATE SPACE SHUTTLE CONCEPTS STUDY
FINAL REPORT

71/07/12 Announcement of Negotiations for Development and Delivery
of SSMEs

71/07/14 NAR Alternate Booster Contract Awarded
TPS Contracts Awarded

71/07/22 MDAC Submits Results of Phase A Booster Study

71/08/03 Formal Protest Filed Against NASA by Pratt & Whitney

71/08/04 Space Shuttle Task Team Realigned

71/08/10 NASA Appropriation Bill Signed Into Law

71/08/12 Contracts Awarded to Textron, Bell Aerospace, and
Rocketdyne

71/09/01 Signing of SSME Design Contract with NAR Rocketdyne
Division

71/098/10 McDonnell Douglas Reduces Number of Configurations Under
Consideration

71/08/30 Conceptual Drawings of Booster Completed




EVENT INDEX

DATE EVENT

71/10/07 Extensions to Space Shuttle Phase B Development Contracts

71/10/27 McDonnell Douglas Review at MSFC

71/11/01 Feasibility Studies Contracts for Booster Awarded

71/11/03 McDonnell Douglas Conducts OMSF Design Review

71/11/10 Feasibility Study Contract of Space Shuttle Fly-away
Airport Awarded

71/11/15 Lockheed Submits Alternate Concepts Study Extension Final
Report
McDonnell Douglas Submits Final Report on Phase B Contract
Extension

71/11/18 Number of Configuration Options Being Studied by NASA

7T1/11/19 MSFC Awards Booster Study Contract to Chrysler

71/12/01 A&A Article by I. Irving Pinkel of LeRC Regarding Safety
Problems

71/12/08 McDonnell Douglas Presents Design Review at MSC

71/12/15 Lockheed Presents Review of Alternate Concepts Study
Extension
McDonnell Douglas Presents OMSF Review
Shuttle Aerothermodynamics Technology Conference at Ames

71/12/22 Announcement of l-month Extension of Rocketdyne Contract

T1/12/29 Administrators Meet to Decide on Space Shuttle
Configuration

T1/12/30 Award of Contract to Aerospace Corporation

72/01/00 Aerospace Corporation Submits Integrated Operations
Analysis

72/701/05 Donlan Officially Announces Decision to Build Space
Shuttle
President Nixon Announces Decision to Proceed with Space
Shuttle

72/01/10 Establishment of MSFC Shuttle Program Office

Events Leading to President s Endorsement of Space Shuttle

6




—DATE

72/01/10
72/01/13

72/01/25

72/01/31

72/02/03

72/02/04

72/02/22
72/03/07

72/03/15

72/03/17

72/04/04

72/04/12
72/04/14
72/04/20
72/056/12

72/05/16

72/706/21
72/06/24

EVENT INDEX

EVENT

Reported
Selection of Companies to Analyze Possible Use of SRMs

Subcommittee Status Report to House Committee on
Science/Astronautics

Release of ECONOMIC ANALYSIS OF THE SPACE SHUTTLE SYSTEM
by Mathematica

First Space Shuttle Phase C/D Source Evaluation Board
Convened

Announcement of NAR Rocketdyne SSME Contract Extension

Award of Contract to Conduct Orbiter Approach & Landing
Simulations

OMSF Design Review Examines Phase B Configurations
Extension of NAR Rocketdyne SSME Interim Contract
Announcement of Space Shuttle Configuration

Lockheed Publishes Phase B Space Shuttle Concepts Final
Report

McDonnell Douglas Submits Phase B System Final Report

Request for Proposals for Development of Orbiter &
Integration Systems

Award of SSME Development/Production Contract to
Rocketdyne

NASA Space Shuttle Technology Conference
Launch and Landing Sites Chosen
Approval of FY73 NASA Authorization Bill
MDAC Orbiter Design Study Extended

Space Shuttle Contract Technical Proposals Submitted to
MSC

MSFC Reaches Facilities Agreement With U.S. Army Corps of
Engineers

Proposals Submitted for SRB Recovery System
Survey of KSC Launch Site Announced

7




—DATE

72/07/00
72/07/01
72/07/10

72/07/26
72/08/07
72/08/09
72/08/15

72/08/16
72/09/06
72/09/07
72/10/00

72/10/05
72/10/31

72/11/13
72/11/21
72/12/12
72/12/15
73/01/05
73/01/26

73/02/10
73/02/13
73/02/14

EVENT INDEX
EVENT

Cost Estimates and Scheduling for Space Shuttle Released
Dr. Wernher von Braun Retires from NASA to Join Fairchild

Three Contract Awards Announced by MSC for Space Shuttle
Work

Orbiter Prime Contractor Negotiation
NASA Debriefs Companies Not Chosen in Phase Competition
Letter Contract with Rockwell Issued

Symposium on Composite Structural Materials for Space
Shuttle Application

SSME Prime Contractor Contract Signed
Water-entry Simulation Test Series Announced
MSFC Conducts ET and SRB Review

NAR Space Division Establishes Shuttle Development
Baseline

NASA Administrator Issues Report on NAR Selection

NASA Decision on Subcontracting to Foreign Companies
Announced

NAR Space Shuttle Program Requirement Review
Issuance of Requests for Space Tug Systems Proposals
Second Review of ET and SRB Plans

Major Down-Sizing of the Space Shuttle Approved
Reduction in Manned Space Flight Delays Shuttle

Announcement of Award of Contract to the Charles Stark
Draper Lab

Dr. Rocco A. Petrone becomes MSKFC Director
Water Impact and Towing Tests of SRB
Establishment of Space Tug Task Team

Selection of Firms to Negotiate Contracts for Space Tug
Studies




EVENT INRDEX

DATE EVENT

73/02/17 Nixon Signed into Law the Bill Changing MSC to JSC

73/03/06 Third Quarterly NASA/Contractor Space Shuttle Review

73/03/07 Preliminary Bioresearch Lab Simulator Delivered to MSFEC

73/03/08 SPACE SHUTTLE-SKYLAB, 1973: STATUS REPORT Submitted

73/03/15 JSC Issues RFPs to Build Space Shuttle Hydraulic Actuators

73/03/29 Subcontracts Awarded for Orbiter Design and Fabrication

73/04/02 Request for ET Design, Development, and Production
Proposals

73/04/16 Refinement of a Lightweight Version of the Space Shuttle

73/04/17 Orbiter Contract with Rockwell Announced

73/05/02 Space Shuttle Development Wind Tunnel Data Contract
Announced

73/05/31 Receipt of ET Proposals

73/06/00 ATAA Article Emphasizes Desirability of Single Stage
Shuttle

73/06/18 RIC Space Division Announced Award of Subcontract to LTV
Aerospace

73/06/26 Selection of Engine to be Used on Orbiter

73/07/16 Requests for Proposals for Development of SRMs Issued

73/07/23 President Signs HR 7528 into Law (FY74 NASA Authorization
Bill)

73/08/03 Receipt of Proposals for Structural Test Data Acquisition
System

73/08/14 Intergovernmental Agreement for Cooperation with Space
Shuttle Signed

73/08/186 Selection of MMC for ET Contract Negotiation

73/08/27 MSC Officially Rededicated as JSC

73/08/31 Receipt of SRM Development Proposals

73/09/01 Contract to MMC

73/10/30 Dr. Fletcher Testifies at Senate Aeronautical Committee

9




— DATE

73/10/30
73/11/05
73/11/20

74/01/09

74/02/08

74/02/13

74/03/00
74/03/05
74/03/23

74/04/01
74/04/08

74/04/17

74/04/26
74/05/08
74/05/15
74/05/17

74/05/20
74/06/00
74/06/14
74/06/17

EVENT INDEX

EVENT

Hearings

Return Payload Limit Increased

Drop Testing of SRB Model and SRB Recovery System
Prime Contractor for SRMs Announced

Lockheed Asks GAQO to Set Aside Thiokol’s Selection for SRM
Contract

Contract Issued for Modifications of Test Facilities at
MTF

Contract Awarded to Thiokol Chemical for Studies and
Design

Single Stage Shuttles Exalted by AIAA Member
Reorganization of NASA Headguarters and MSFC

Key Appointments in MSFC Space Shuttle Program Become
Effective

Construction of Space Shuttle Runway Begins

McDonnell Douglas to Negotiate Space Shuttle Support
Contract

Award of Contract for Construction of SSME Test and
Industrial Facilities

Award of Contract for Design Engineering Support Services
Yardley Named Associate Administrator for MSF
RFPs Announced for Two Space Tug Studies

IBM Selected to Design, Develop, Implement Computing
System

Announcement of Continuation of Thiokol Contract
United Technology Center Submits Proposal for Backup
Mississippi Test Facility's Name Changed

Dr. William R. Lucas Becomes Director of MSFC

Use of Boeing 747 Aircraft as Space Shuttle Ferry

Announced

10




—DATE

74/06/18
74/06/22
74/06/27
74/07/11
74/07/26

74/08/28
74/09/11
74/10/01

74/10/18
74/11/18
74/12/04

74/12/23
75/01/00
75/01/17
75/01/28
75/02/23
75/02/24

75/02/28
75/03/24
75/03/25

75/04/01

75/04/09
75/04/10

EVENT INDEX
RVERT

Award of Contract to ITT for Two-way Optical Data Link
Nixon Signed NASA"s H.R. 13998 into Public Law 93-316

Thiokol Awarded SRM Contract

RIC Space Division Awarded Supplemental Orbiter Contract

MSFC Announced the Award of Six Contracts for Space Tug
and IUS

Award of ET Support Contract

Lockheed to Subcontract Under Rockwell for Orbiter Testing

Formation of the Space Shuttle Operational Management
Assessment Team

Announcement of Space Shuttle Landing Site
Wind Tunnel Tests of 4% Scale Model of Orbiter

Space Shuttle Cost and Review Committee Recommended
Program Changes

Award of Planning Study Contract to McDonnell Douglas
Award of Contracts to Army Corps of Engineer

Request for Proposals for IEAs for the SRB

New Director of KSC

Criteria for Selection of Astronauts Discussed

Progess on Orbiter Reported to the Canadian Science
Writers Association

Orbiter 102 Preliminary Design Review

Assembly of the First SSME Completed

Captive Static Firing Mishap Inveolving Two SRBs

MSFC Request to Sunstrand Corporation for APU Proposal
Space Shuttle/Spacelab Connecting Tunnel Tested at MSFC
Dr. Rocco Petrone Leaves NASA

Arrival of First Space Shuttle Ground Test Hardware at
MSFEC

11




— DATE

75/05/06
75/05/15
75/05/27
75/06/04
75/06/07
75/06/11
75/06/18

75/06/19
75/06/24

75/06/30

75/07/01

75/07/08
75/07/11
75/07/30
75/08/06

75/08/07

75/08/19
75/08/22
75/08/02
75/09/10
75/09/17

EVENT INDEX

EVENT

Award of SSME Subcontracts

Award of SRM Contract to Thiokol, Wasatch Division
Testing of 1/3 Scale Model of Orbiter in a Wind Tunnel
Announcement of Negotiations with Bendix for SRB Contract

Rockwell Conducted Ignition Test of ISTB

~Award of ET Intertank Contract to Avco

Award of Space Proéessing Equipment Contracts to TRW and
GE

FY76 Appropriations Bill

Development of Testing Technique for Space Shuttle
Spray-on Insulation

RIC Rocketdyne Test Fired Main Chamber of the SSME
Award of Contract to Air Products and Chemicals for LH2
Celebration of 15th Anniversary of MSFC

Study of External Burning to Increase Efficiency of SRMs
Testing of Space Shuttle Propellants at AEDC

Award of SRB Contracts

Award of Contract for MDMs to Sperry Rand

NASA Announces Selection of MMC for Support Contract

Announcement of Facilities Modification Contract to
Alabama Firm

Announcement of Selection of United Technologies for BSH
Negotiation

Announcement of Award to MMC for PICs

Announcement of Negotiation with MDAC for SRB Structures
SRB IEA Contract Awarded

Completion of SRB Towing Tests

Wind Tunnel Test of Space Shuttle Model at AEDC

12




EVERT INDEX

DATE EVENT
75/08/28 Transfer of Programs to Different Offices
75/09/29 Space Shuttle Training Aircraft Test Flown
75/09/30 Acoustic Tests on Space Shuttle Model Resume
75/10/01 Orbiter Supplemental Development Agreement Signed with RIC
75/10/17 SSHME Mainstage Test
75/10/18 Rockwell Charged with "Entertaining” NASA Employees
75/10/30 Modifications of Saturn V Test Stand Announced
75/10/31 SRB TVC Electrohydraulic Servoactuators Contract
75/11/00 KSC Vehicle Assembly Building Chosen for SRB Assembly
75/11/18 Report by Boeing on Space Shuttle Electrical Problems
75/12/10 Distribution of NASA Standard Parts List
Space Station Concepts Reported
75/12/20 SSME 60 Second Duration Test
76/01/08 MSFC Seeks Proposals on SRB Parachutes
SSME 0002 Arrives
76/01/31 SSME Test 901-037 Conducted
76/02/05 Subscale Thrust Chamber Assembly Test
76/02/06 MSFC Test Program Aimed at Reducing Space Shuttle Launch
Noise
76/02/25 Commander of First Free-flight Test Chosen
76/03/10 SSME Test 901-043 Conducted
76/03/12 SSHME Test 901-044 Conducted
76/03/24 New Spacesuit Design for Space Shuttle Travelers
76/03/25 MSFC Issues RFPs for SRB Assembly
76/03/31 First Test Firing of the Second SSME
76/04/07 Completion of Liquid Hydrogen Transfer Facility at NSTL
76/04/09 Center Director s Quarterly Review Held
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— DATE

76/04/13
76/04/16
76/04/17
76/05/07

76/05/18

76/05/24
76/05/26
76/05/28

76/06/03
76/06/04
76/07/00
76/07/08
76/07/15
76/07/16
76/07/21

76/07/29

76/07/30
76/08/09
76/08/13
76,/08/20
76/08/31
76/08/02

EVENT INDEX

EVENT

Supplemental Funding for NASA Authorized by the House
Contracts for ET Test Towers at MSFKFC

Safety of Space Shuttle Nuts and Screws Questioned
Launch abort System Removed

Agreement Signed to Conduct Tests on Parachute Recovery
System for SRB

SSME Controller Delivered to MSFC
Testing Begins on SRM Bearing

Martin Marietta Chosen to Produce SRB Decelerator
Subsystem

SSME Contract Extended

MSFC Issues Contract for Signal Conditioners

MSFC Issues Contract for Fregquency Division Multiplexers
MSFC Activities in July 1976

Call Issued for Space Shuttle Astronaut Candidates

Space Shuttle Study Contract Awarded

Firset SSME Flight Configuration Nozzle Completed

Announcement of Contract Award to Martin Marietta, Denver
Division

Assembly of First ET Begun
MSFC Conductes Tank Tests
Pneumatic Test Facility Completed at Michoud
SSHME Test Fired for 650 Seconds
FY77 Budget’ s Space Share to Increase Only Slightly
Completion of Thiokol Facilities for Production of SRMe
Orbiter 101 Ground Vibration/Proof Load Tests
Selection of Three Firms for SRB Contract Negotiations
Three Dummy SSMEs for Orbiter 101 Received by RIC
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— DATE

76/09/03
76/09/08
76/08/17
76/09/19
76/09/22
76/08/27

76/09/30

76/10/07

76/10/22
76/10/24

76/10/29

76/12/17

77/01/30
77/02/04

77/02/07

77/02/15

777/02/17

77/02/18
77/02/22
171/02/25

EVENRT IRDEX

EVENT

Start of Hot-firing Tests of SRB Steering System
President Ford Names the First Orbiter "Enterprise”

Orbiter 101 Rollout

Relocation of Crew Training and Mission Control Activities

DOD Didn "t Want Space Shuttle
Delivery of First SRB Production Case Segment to Thiokol

Firing of a Developmental Test Engine for the Space
Shuttle

Contract Issued for SRB Location Aid Transmitters

Modifications of the Space Shuttle Propulsion System Test
Stand

Completion of Straddle Carrier Transporter
RIC Inspectors Find Fake Transistors
Modification of Saturn Facilities to ET Test Stand

Selection of Bendix for Testing Equipment Contract
Negotiations

Announcement of Selection of USBI as SRB Assembly
Contractor

Enterprise Moved from Rockwell Plant to Edwards AFB

Announcement of Test Run Schedule for the Orbiter
Enterprise

Use of Saturn Fabrication Tool to Solve ET Manufacturing
Problem

Orbiter MGVT and Taxi Tests

Amendment of MMC Contract to Provide Additional
Manufacturing Facilities

First Piggyback Ride of the Enterprise
Second Inert Captive Flight
Shipment of the First Piece of ET Test Hardware
Third Inert Captive Flight
15




— DATE

77/02/28

77/03/02
77/03/07

77/03/08

77/03/08

77/03/11
77/03/16

77/03/17
77/03/18
77/04/05

77/04/06

77/04/07
77/04/14
77/04/22
77/05/01
77/05/04

77/05/06

77/05/10
77/05/16

77/05/24
77/06/01

EVENT INDEX

EVENT

Award of Contract to United Technologies Corp. for Space
Suits

Fourth Inert Captive Flight
Fifth Inert Captive Flight

Possibility of Using ET as a Permanent Space Platform
Considered

Amendment of Rocketdyne SSME Contract

Request for Increase in NASA's FY78 Budget for ET
Facilities

Dynamic Testing of Parachutes to Recover SRBs

Announcement of Award of Contract to Sperry Support
Services

NSTL s MPT Test Stand Turned Over to Rockwell
SSME Tested at Rated Thrust Conditions

Award of Contract to T.H. Taylor Construction for MVGVT
Test Platforms

Award of Contract to Bryson Construction for Airfield
Modification

LOX Tank of ET Undergoes Hydrostatic Tests

Award of Contract to Rockwell for Orbiter Support

First Two SRB Integrated Electronic Assemblies Received
Dr. James C. Fletcher Resigns as NASA Administrator

Contract Modification Awarded to RIC Rocketdyne in SSME
Program

Announcement of Award to MMC for Construction of Test
Stand

Completion of Tests on Liquid Hydrogen Tank

NASA Had Chosen "Key Missions" for the Orbital Flight
Tests

Modification of Saturn Test Stand Completed
Announcement of SRB Parachute Test
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— DATE

77/06/03
77/06/10
77/06/15
77/06/16
77/06/17

77/06/18

77/06/20

77/06/24
77/06/28
77/07/15
77/07/18

71/07/20

77/07/26

77/07/28

77,/08/01
77,/08/12
77/08/17
77,/08/18
77/08/30
77/08/09

77/09/13

EVERT INDEX

EVENT

Delay of Orbiter s First Manned Captive Flight
First Manned Test Flights of Enterprise Scheduled
Test of SRB Recovery System Successful

Wernher von Braun Dies

Award of Contract for Moving the Enterprise During MSFC
Testing

Major Constructions at KSC for Launching Space Shuttle
First Manned Flight of the Enterprise

Award of Contract with Rockwell for Modifications to the
Orbiter

Orbiter Simulator Arrives at NSTL for MPT

Second Manned Inert Flight of the Enterprise Successful
Applications for Space Shuttle Astronauts Received
Largest SRM Ever Developed Test Fired

NASA and India Sign Memorandum of Understanding

RFP on Payload Missions Integration

Announcement of Planned Third Manned Inert Flight of the
Enterprise

Third Manned Captive Flight

Shuttle Astronauts to Report to JSC for Interviews and
Exams

Identification of About 40 Future Space Shuttle Payloads
First Free Flight of the Orbiter Enterprise

First Series of ET Tests Begun at MSFC

SRB Painting Changed to Save Money

Jettisoning Procedure Tested at MSFC

ET on the Way to NSTL for Testing

Second Free Flight of the Orbiter Enterprise
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EVENT INDEX

— DATE EVENT

77/09/20 McDonnell Douglas Astronautics Awarded SSUS Contract

77/09/24 Third Free Flight of the Enterprise

77/10/12 Fourth Free Flight of the Enterprise

77/10/14 Two MSFC Scientists Chosen for Further Screening

7T7/10/26 Final Free Flight of Enterprise Successful

77/11/05 Preparation of Electronic Simulations of Space Shuttle
Orbital Missions

77/11/11 Completion of ET Structural Tests

T77/11/15 One Set of Ferry Flight Tests of the Enterprise Begins

77/12/05 Completion of Open Sea Tests on Space Shuttle Retrieval
Equipment

77/12/09 Approach and Landing Tests Completed

77/12/13 Tanking Test Conducted on ET

77/12/23 Homemade Shuttle Makes Practice Run Through Marshall

78/01/01 Navy Divers Support Space Shuttle Weightlessness Tests

78/01/16 Selection of Astronaut Candidates

78/01/18 SRB Firing

78/01/23 Scheduling of Skylab Rescue Shuttle Mission

78/01/25 SRB Parachute Recovery System to be Tested

78/02/08 747 Orbiter Transport Arrives at Redstone

78/02/23 Orbital Flight Test Manager Selected

78/02/24 ET Scheduled to Arrive at MSFC

78/03/01 Completion of Tests Simulating Checkout of SRBs
Components Arrive at MSFC for Vibration Tests
National Academy of Sciences SSME Report Released

78/03/08 Variety of SRB Ground Tests Managed by MSFC

78/03/13 Enterprise Arrives at MSFC
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EVENT IRDEX

DATE EVERT
78/03/14 JSC Questions the Supprosed Lack of Interest in the Space
Program
78/03/17 Appointment of Flight Directors at JSC
Selection of Crews to Begin Shuttle Flight Training
78/04/06 SSME Test Failures Threaten to Delay Program
78/04/07 Testing of Space Shuttle Landing System (MSBLS) Begun
78/04/14 GVT Modification Completed
78/04/21 First MPTA-098 Static Firing
First Vertical Ascent of the Orbiter Enterprise
SSME Ignition Test Completed
78/06/12 LOX Tank Buckles in Tanking Test
78/05/19 Second MPTA-098 Static Firing
78/05/23 Completion of SRB Parachute System Test
78/05/24 First Major Test Firing of the Three SSMEs Successful
78/05/30 Start of MVGVT Tests
78/05/31 Amendment to Rocketdyne SSME Contract
78/06/15 Third MPTA-098 Static Firing
78/07/00 g%ghard Smith Appointed Deputy Associate Administrator for
78/07/05 Electronic Simulators of SSME, SRB, and ET Pass Avionics
Tests
78/07/07 First Shuttle MPT Series Completed
Fourth MPTA-098 Static Firing
78/07/13 Reconfiguration of MVGVT Test Article from Boost to Launch
78/07/20 Richard Smith Named Deputy Associate Administrator for STS
78/07/26 Fifth SRB Drop Test
78/08/02 Work Begun on Test Stand in Preparation for MVGVTs
78/08/22 Orbital Flight Teste Given a Designation System
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— DATE

78/09/01
78/09/06
78/09/11

78/09/12

78/09/20

78/10/11
78/10/19
78/10/24
78/10/30
78/11/15
78/11/30
78/12/05

78/12/06
78/12/15
79/01/11
79/01/20
79/01/25
79/01/30
79/02/05
79/02/06
79/02/12
79/02/16
79/02/17
79/02/23

EVERT INDEX
EYENT

Space Shuttle Air Pressures and Loads Tested by USAF
Orbiter Maneuvering Engine Test Firing

SSME Runs Full Duration

Final SRB Airdrop Test Demonstrates Reusability of
Boosters

Flight-Configured SSME Exceeds Certification Level

MVGVT Test Begun on Liftoff Configuration

First Assembly of all Components of the Space Shuttle
Third Test Firing of SRM

NASA Announces Date for First Manned Space Shuttle Flight
SSME Passes Test

Delivery of Empty SRBs for MVGVT

Experiment Pallet for Shuttle Flights Arrives from Europe

Aerospace Safety Advisory Panel Recommends Changes: TVC
and APU

MVGVT Results Reveal Deviations

Failure of an SSME Liguid Oxygen Heat Exchanger Studied
Delay Looming for Space Shuttle

Launch Date Rescheduled

NASA Announces Orbiter Names

Start of Burnout MVGVT

NASA Signs Contract with Rockwell for Two Orbiters
Research Supports More Spacecraft

Committee May Seek Fifth Orbiter

SSME Testing Stopped by NASA

Fourth SRB Firing

MVGVT Completed at MSFC
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— DATE

79/02/26
79,/03/08

79/03/10
79/03/17
79/03/18
79/03/24
79/03/28

78/03/29

79/04/10
79/05/01
79/05/04

79/05/10

79/05/12
79/05/14
79/06/05
79/06/12

79/06/13
79/06/25
79/06/27
79/06/28
79/07/02

EVENT INDEX

EVENT

Enterprise s Departure Set for 10 April
Columbia Roll Out
Model Used for Space Shuttle Noise Test

Preliminary Studies for Increasing Shuttle Thrusting Power
Begins

Orbiter Sheds Part of Heat Shield

SSME 2005 Delivered to NSTL

ET Leaves MSFC Enroute to KSC

Orbiter Arrives; Frosch Expects Another Delay
Space Shuttle Model Static Test

Space Shuttle Elements Safety & Quality Review Series
Completed Today

Enterprise Leaves MSFC

Space Shuttle Cost to Hit $8 Billion
Fifth MPTA-098 Static Firing
Congressional Probe of Space Shuttle

Space Shuttle Main Propulsion Test (MPT) Begins Second
Phase

Columbia's First SSME Passes Flight Acceptance Test
SSME Fire Delays Test
Senate Approves More Money for the Space Shuttle
Fifth MPTA-098 Static Firing
SSHME Tests Shut Down Again
First Qualification Firing of SRB (QM-1)
First ET Ready for Flight
SSME Preliminary Flight Certification Completed
Launch Delayed
MPTA-098 Static Firing
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— DATE

79/07/02
79/07/11
79/07/14
79/07/15

79/07/16
79/07/20

78/07/23
79/07/27
79/08/07
79/08/08
79/08/17
79/09/07
79/09/17
79/09/18
79/09/22
79/09/25
79/09/27
79/10/01
79/10/03
79/10/10

79/10/12

79/10/16

EVENT INDEX

EVENT

SSME Test Halted

SSME Arrives at Cape

Ex-astronauts Pronounce the Shuttle Unsafe

U.S. and U.S.S.R. Meet in Switzerland
Shuttle

Structural Testing of the LOX Tank of

Last of Columbia“s Three SSMEs Passes
Test

End of Enterprise Ground Tests

SSME Tests Delayed Until October 1979
ET"s "Soft Spots"” Discovered

New KSC Center Director Named

Flippo and Lucas Meet Privately

Two Shuttle Test Flights To Be Cut

Phased Approach Cited for Overruns in

Regarding Space

ET Gets Underway

Flight Acceptance

Space Shuttle Costs

Report Hits Delay of Space Shuttle Project

SSME 0105 Test Firilng

Second SSME 0105 Test Firing

SRB Test Brings Flight Near Reality
Third SSME 0105 Test Firing

Texas A&M Negotiating SSME Contract
Space Shuttle Valve Fix Corrects SSME
SSME 0008 Test Firing

SSME 2004 Test Firing

Second SSME 0008 Firing

Second SSME 2004 Test Firing

Short Funds Cited as Top Drawback
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—DATE

79/10/24
79/10/30
79/11/04
79/11/05

79/11/14
79/11/17
79/11/24
79/11/26
79/11/28
79/11/30

79/12/17
79/12/20
80/01/08
80/01/09

80/01/10

80/01/11

80/01/15

80/01/17

80/01/28
80,/02/08

EVENT INDEX
EVENT

MPTA-098 Static Firing Scrubbed

Space Shuttle Flights Booked

MPTA-098 Static Firing Failure

L. Michael Weeks Joins NASA

Rockwell Under Investigation

President Carter Pledges Full Support for Space Shuttle
New Space Shuttle Director Named

SSME 0008 Fired

Boosters Readied for First Flight

Space Shuttle Payload Gets Titan Boost

Military Construction Bill Related to Shuttle Signed into
Law

MPTA-098 Static Firing

Mock Space Shuttle Flight Successful

Left-hand SRB Completes Stacking

Astronauts Complete Mock Shuttle Launch and Flight
SSME 2004 Firing

Space Shuttle Mock Launch Halted

SRB Stacking Completed

Space Shuttle Mock Flight Successful

SSME 0007 Firing

SSME 0007 Firing

SSME 2004 Firing

Orbiter Integrated Tests (Mock Flights) Conclude
Columbia Powered Up for Test

Flight Configuration Engine Successfully Completes Test

Series
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——DATE

80/02/13
80/02/28
80/03/04
80/03/13
80/03/20
80/03/21
80/03/31

80/04/09
80/04/14
80/04/16
80/04/19
80/05/13

80/056/22
80/05/30
80/06/01
80/06/02
80/06/10
80/06/16
80/06/30

80/07/12
80/07/14
80/07/23
80/07/28
80/07/30

EVENT IRDEX

EVENT

Booster Test Said Successful

Successful Completion of Full Duration Test of MPTA-0938
Space Shuttle Capacity for Polar Orbits to be Increased
SSME Passes First Full Power Test

Eighth MPTA-098 Static Firing

Shuttle Survives First Budget Cut

Shuttle Untouched by NASA Budget Cuts

SSHME Runs at 108% of Rated Power

Improved Tiles Pass Tests for Stresses

SSME Passes Second 109% Test

MPTA-098 Static Firing

SSME 2004 in Third Static Test

NASA Announces Selection of NSTA to Monitor Student
Shuttle Projects

Delay of First Launch Announced
MPTA-098 Static Firing Reconducted
SSMEs on Orbiter 102 Undergo Series of Firings
SSHME Successful Retest

Simulated Launch Aborted and Relaunched
Third SSME Successfully Retested

NASA Awards ET Contract to MMC

NASA to Reduce ET Weight

Tenth Static Firing of MPTA-098

Orbiter Integrated Tests Completed

SSHE Damaged

Standby Engine Fired

Standby Engine Failure
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— DATE

80/07/31
80/08/03
80,/08/06
80/08/14
80/08/15
80,/08/27
80/09/20
80/09/23

80/09/27

80,/09/30
80/10/02
80/10/04
80/10/07

80/10/08
80/10/09

80/10/10

80/10/11

80/10/12
80/10/13

EVENT INDEX
REVENT

First Space Shuttle Launch Date Announced
Installation of SSME s in Orbiter 102

HOSC Reactivated

MSFC Announces No Launch Delay from SSME Test Accidents
Successful Booster Tests at KSC

Four Key Prelaunch Dates Announced

SSME 0007 Tested

Mock Launch at JSC

SSME 2008 Tested

Space Shuttle Booster Recovery Ship Gets Commission
SSME 0007 Tested

SSME 0007 Tested

SSME 0007 Tested

SSME 0007 Tested

Launch Simulation Conducted

Ligquid Propellant Booster Module Contract Awarded
SSME 0007 Tested

SSME 0009 Tested

“All Systems Test"” Conducted on ET

SRB Thermal Curtain Overpressure Panel Test Conducted
SSME 0007 Tested

SSME 0009 Tested

SSME 0007 Tested

SSME 0008 Tested

Extra Booster Proposed for Space Shuttle

SSME 0008 Tested

25




EVENT IRDEX

DATE EVYENT
80/10/15 SSME 0009 Tested
80/10/20 Contract for Shuttle-derived Launch Vehicles Study Awarded

Modified SSME Nozzle Vibration Test Series Completed

SSME 0007 Test

80/10/22 SSME 0009 Test

80/10/25 SSME 0009 Tested

80/10/31 Explosion at MSFC Test Site
80/11/03 ET Mated to SRB for STS-1

MPTA-098 Static Firing
80/11/05 SSME 2008 Tested
80/11/06 SSME 0007 Tested

SSME 0009 Tested

80/11/07 MSFC Issues Contract to MMC
80/11/08 SSME 0007 Tested
80/11/10 SSME 2008 Tested
80/11/11 SSME 0007 Tested

SSME 0009 Tested
80/11/13 SSME 0007 Tested
SSME 0008 Tested
80/11/15 SSME 0007 Tested
SSME 2008 Tested
80/11/24 Rollover Delayed

Rollover Finally Completed

80/11/26 Mating of Orbiter 102 to ET and SRB
80/12/01 SSME 0007 Tested
80/12/02 Assembly of First Lightweight ET Begins
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— DATE

80/12/02

80/12/04

80/12/05
80/12/06

80/12/12
80/12/15

80/12/17
80/12/19
80/12/29
80/12/30
81/01/14
81/01/16
81/01/17

81/01/21
81/01/22

81/01/23
81/01/24
81/01/25
81/01/26

EVENT INDEX

EVENT

Final Cycle of SSME Preliminary Certification Tests
Completed

SSME 0009 Tested

MPTA-098 Static Firing Retest

MSFC Engineers Support Shuttle Interface Test at KSC
SSME 2008 Tested

Shuttle Goes Through Simulated Launches

SSME 0007 Tested

SSME 2008 Tested

Space Shuttle Flight Control Integrated Test Completed
SSME 0009 Tested

Shuttle Goes Through Third Simulated Launch

SRB Thrust Vector Test

Shuttle Mounted on Launch Pad 39A

SSME Certification Tests Completed

SRB Thrust Vector Test

NASA To Use Centaur as Upper Stage

Last Test Firing of MPTA Before Maiden Space Shuttle
Flight

SSME 0009 Tested

ET LH2Z Tank Loaded for STS-1
SSME 0007 Tested

SSME 0009 Tested

ET LOZ2 Tank Loaded

Lightweight ET Contract Amended
SRB IEA Tested

SSME 0009 Tested
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EVENRT INDEX

DATE EVENT
81/01/27 Leak Found in ET
SRB Simulated Flight Conducted
81/01/29 Ground Launch Sequencer Tested
81/01/31 Columbia’s Spare SSME Begins Acceptance Testing
81/02/02 Launch Delayed Again
STS-1 Dress Rehearsal
81/02/09 Columbia’s SSME Flight Spare Completes Acceptance Tests
SSME 0007 Tested
81/02/13 FRF Delayed
81/02/18 Reagan Admiﬁistration Supports Space Shuttle
81/02/20 Flight Readiness Firing of SSMEs in Orbiter 102
81/02/23 SSME 0110 Tested
81/02/25 SSME 0110 Tested
81/02/26 SSHME 0006 Tested
81,/02/28 SSME 0006 Tested
81/03/02 SSME 0110 Tested
81/03/03 SSME 0006 Tested
Test of Repair Method for ET Debonded Insulation Completed
81/03/05 SSME 0006 Tested
81/03/06 SSME 0008 Tested
81/03/08 Repairs Begun on Damaged Launch ET
81/03/08 ET for Second Launch Arrives at NSTL for Testing
81/03/18 Beggs Named NASA Administrator
81/03/19 Columbia Passes Final Test; RIC Worker Dies
81/03/24 Launch Delayed Again
81/04/01 Launch Moved to 10 April
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EVENT IRDEX

DATE EVENT
81/04/01 Second Shuttle Technician Dies
81/04/08 Tourists Gather at the Cape
81/04/10 Shuttle Launch Delayed by Computer Problem
81/04/12 Launch of Columbia
81/04/13 Columbia’s Second Day in Space
81/04/14 Columbia Returns to Earth After First Flight
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—LOCATION
AEDC

AFSC

ATAA

ARC

Boeing

DFRC

LOCATION INDEX

DATE EVENT

75/06/24 Development of Testing Technique for Spaée
Shuttle Spray-on Insulation

78/09/01 Space Shuttle Air Pressures and Loads Tested by
USAF

74/11/19 Wind Tunnel Tests of 4% Scale Model of Orbiter

75,07/01 Study of External Burning to Increase Efficiency
of SRMs
Testing of Space Shuttle Propellants at AEDC

75/08/17 Wind Tunnel Test of Space Shuttle Model at AEDC

70/01/00 Max Faget Announces Superiority of Two-stage
Shuttle

70/08/00 Expendable Booster Versus Reusable Booster
Discussed by MDAC

71/01/00 Straight Wing Versus Delta Wing Discussed by Air
Force

71/03/15 AIAA Development, Testing, and Operations/NASA
Technology Conference

73/06/00 AIAA Article Emphasizes Desirability of Single
Stage Shuttle

74/03/00 Single Stage Shuttles Exalted by AIAA Member

79/02/06 Research Supports More Spacecraft

71/12/15 Shuttle Aerothermodynamics Technology Conference
at Ames

75/05/27 Testing of 1/3 Scale Model of Orbiter in a Wind
Tunnel

75/11/18 Report by Boeing on Space Shuttle Electrical
Problems

77/02/04 Announcement of Test Run Schedule for the
Orbiter Enterprise

77/02/18 First Piggyback Ride of the Enterprise

77/02/22 Second Inert Captive Flight

77/02/25 Third Inert Captive Flight




_LOCATION __ DATE

DFRC

EAFB

FRC

GAO

Grumman

HOSC

77/02/28
77/03/02
77/06/01
77/06/03
77/06/10

77/06/18
77/07/20

77/07/26
77/09/24
77/10/12
77/10/26
77/11/15

77/12/09

77/01/30

77/08/12
77/09/13
79/03/10
81/04/14
70/10/12

71/08/03

74/01/09

75/08/29
80/10/08

LOCATION INDEX
RYENT

Fourth Inert Captive Flight

Fifth Inert Captive Flight

Announcement of SRB Parachute Test

Delay of Orbiter"s First Manned Captive Flight

First Manned Test Flights of Enterprise
Scheduled :

First Manned Flight of the Enterprise

Announcement of Planned Third Manned Inert
Flight of the Enterprise

Third Manned Captive Flight

Third Free Flight of the Enterprise

Fourth Free Flight of the Enterprise

Final Free Flight of Enterprise Successful

One Set of Ferry Flight Tests of the Enterprise
Begins

Approach and Landing Tests Completed

Enterprise Moved from Rockwell Plant to Edwards
AFB

First Free Flight of the Orbiter Enterprise
Second Free Flight of the Orbiter Enterprise
Orbiter Sheds Part of Heat Shield

Columbia Returns to Earth After First Flight

Tests Indicate Shuttle Landing Could Be Made By
Professional Pilots

Formal Protest Filed Against NASA by Pratt &
HWhitney

Lockheed Asks GAO to Set Aside Thiokol’s
Selection for SRM Contract

Space Shuttle Training Aircraft Test Flown
“All Systems Test" Conducted on ET
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-LOCATION __ DATE

Huntsville
JsC

KSC

79/07/14
73/03/15

73/05/02

73/06/26
76/02/25
76/03/24
76/09/19

177/02/28

77/06/20

78/03/14

78/03/17
79/11/17
80/06/10
80/09/23
80/10/07
72/06/24
74/04/01
74/04/26

75/01/28
75/08/06

75/11/00

77/04/14

LOCATION INDEX
EVENT

Ex-astronauts Pronounce the Shuttle Unsafe

JSC Issues RFPs to Build Space Shuttle Hydraulic
Actuators

Space Shuttle Development Wind Tunnel Data
Contract Announced

Selection of Engine to be Used on Orbiter
Commander of First Free-flight Test Chosen
New Spacesuit Design for Space Shuttle Travelers

Relocation of Crew Training and Mission Control
Activities

Award of Contract to United Technologies Corp.
for Space Suits

Award of Contract with Rockwell for
Modifications to the Orbiter

JSC Questions the Supposed Lack of Interest in
the Space Program

Appointment of Flight Directors at JSC

New Space Shuttle Director Named

Simulated Launch Aborted and Relaunched
Mock Launch at JSC

Launch Simulation Conducted

Survey of KSC Launch Site Announced
Construction of Space Shuttle Runway Begins

Award of Contract for Design Engineering Support
Services

New Director of KSC

Announcement of Facilities Modification Contract
to Alabama Firm

KSC Vehicle Assembly Building Chosen for SRB
Assembly

Award of Contract to Rockwell for Orbiter
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-LOCATION
KSC

LOCATION INDEX

DATE EVENT _

77/04/14 Support

77/06/17 Major Constructions at KSC for Launching Space
Shuttle

77/12/05 Completion of Open Sea Tests on Space Shuttle
Retrieval Equipment

78/04/07 Testing of Space Shuttle Landing System (MSBLS)
Begun

78/11/30 Experiment Pallet for Shuttle Flights Arrives
from Europe

79/03/24 Orbiter Arrives; Frosch Expects Another Delay

79/07/11 SSME Arrives at Cape

79/07/23 End of Enterprise Ground Tests

79/08/08 New KSC Center Director Named

79/11/26 Boosters Readied for First Flight

79/12/20 Mock Space Shuttle Flight Successful

80/01/08 Left-hand SRB Completes Stacking

80/01/089 Astronauts Complete Mock Shuttle Launch and
Flight

80/01/10 Space Shuttle Mock Launch Halted
SRB Stacking Completed

80/01/11 Space Shuttle Mock Flight Successful

80/01/17 Orbiter Integrated Tests (Mock Flights) Conclude

80/01/28 Columbia Powered Up for Test

80/04/09 Improved Tiles Pass Tests for Stresses

80/07/14 Orbiter Integrated Tests Completed

80,/08/03 Installation of SSME"s in Orbiter 102

80/08/15 Successful Booster Tests at KSC

80/11/03 ET Mated to SRB for STS-1

80/11/24 Rollover Delayed
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-LOCATION ___ DATE

KSC

LaRC

80/11/24
80/11/26
80/12/04

80/12/06
80/12/15

80/12/17
80/12/19
80/12/29
81/01/14
81/01/22
81/01/24
81/01/26
81/01/27

81/01/29
81/02/02
81/02/13
81/02/20
81/03/08
81/03/19
81/04/01
81/04/09
81/04/10
81/04/12

78/02/23

LOCATIOR INDEX
EVENT

Rollover Finally Completed
Mating of Orbiter 102 to ET and SRB

MSFC Engineers Support Shuttle Interface Test at
KSC

Shuttle Goes Through Simulated Launches

Space Shuttle Flight Control Integrated Test
Completed

Shuttle Goes Through Third Simulated Launch
SRB Thrust Vector Test

Shuttle Mounted on Launch Pad 39A

SRB Thrust Vector Test

ET LH2 Tank Loaded for STS5-1

ET LO2 Tank Loaded

SRB IEA Tested

Leak Found in ET

SRB Simulated Flighi Conducted

Ground Launch Sequencer Tested

STS5-1 Dress Rehearsal

FRF Delayed

Flight Readiness Firing of SSMEs in Orbiter 102
Repairs Begun on Damaged Launch ET
Columbia Passes Final Test; RIC Worker Dies
Second Shuttle Technician Dies

Tourists Gather at the Cape

Shuttle Launch Delayed by Computer Problem
Launch of Columbia

Orbital Flight Test Manager Selected




_LOCATION
LeRC

Long-Beach

MAF

MMC
MSC

LOCATION INDEX

DRATE EVENT

70/07/15 Conference on Space Shuttle Technology Held at
LeRC

71/12/01 A&A Article by I. Irving Pinkel of LeRC
Regarding Safety Problems

73/02/10 Water Impact and Towing Tests of SRB

76/07/21 Assembly of First ET Begun

76/07/29 Pneumatic Test Facility Completed at Michoud

77,/08/09 ET on the Way to NSTL for Testing

79/08/25 First ET Ready for Flight

80/12/02 Assembly of First Lightweight ET Begins

69/12/01 MMC Submits Final Report of ILRV Phase A Study

69/10/03 Shuttle Assistant for MSC Flight Crew Operations
Directorate Chosen

70/01/16 MSFC and MSC Agree on Division of Auxiliary
Propulsion System Duties

70/05/04 Scale model of Orbiter Drop Tested at Fort Hood

70/05/189 MSC Shuttle Program Office Holds First Program
Management Meeting

70/05/27 Scale Model Dropped from a Helicopter as Part of
Testing

70/06/09 Scale Model Tested at White Sands

70/08/15 SPACE SHUTTLE SYSTEM LEVEL II REQUIREMENTS
Released

70/07/00 MDAC Awarded Study Contracts for Auxiliary
Propulsion System (APS)

70/08/02 Award of Contract to MDAC and LTV Aerospace

70/12/11 MSC Prepares Preliminary Draft of Space Shuttle
Phase C/D SOW

71/05/16 RFPs for Space Shuttle Surface Materials Issued

71/07/01 Space Shuttle Preliminary Design Contracts

Extended




_LOCATION
MSC

MSFC

LOCATION INDEX

DATE EVENT.

71/07/06 Extension of MDAC Contract for Space Shuttle APS
Design Study

71/12/09 McDonnell Douglas Presents Design Review at MSC

72/02/04 Award of Contract to Conduct Orbiter Approach &
Landing Simulations

72/05/12 MDAC Orbiter Design Study Extended
Space Shuttle Contract Technical Proposals
Submitted to MSC

72/07/10 Three Contract Awards Announced by MSC for Space
Shuttle Work

73/01/26 Announcement of Award of Contract to the Charles
Stark Draper Lab

73/08/27 MSC Officially Rededicated as JSC

69/02/10 Management of Space Shuttle Conceptual Studies
Contracts Announced

70/01/16 MSFC and MSC Agree on Division of Auxiliary
Propulsion System Duties

7T0/02/06 Contracts Awarded for Shuttle Test Stand
Modification Studies

70/05/06 Proposales Submitted for a Nuclear Space Shuttle

70/05/22 Three Contracts Awarded for Continuation of
Nuclear Shuttle Definition

70/05/26 MDAC and TRW in Final Negotiations for Shuttle
Propulsion Contract
Poseible Uses of Space Tug

70/06/07 Francis M. Stewart Presents Paper on Main
Propulsion Requirements

70/08/15 SPACE SHUTTLE SYSTEM LEVEL II REQUIREMENTS
Released

70/086/29 Space Shuttle Thermal Panel Repair Studies
Assigned

70/07/00 MDAC Awarded Study Contracts for Auxiliary

Propulsion System (APS)




_LOCATION __ DATE

MSEC

70/07/17

70/09/22-23

70/08/30

70/11/04

70/11/19

70/12/01

70/12/11

70/12/15

71/01/08
71/01/13
71/03/01

71/03/15

71/04/06

71/04/20

71/06/24

71/06/28

71/06/29

71/06/30

LOCATION INRDEX
EVENT

Firms Asked to Study Space Shuttle Vehicle Vents

SSME Requirement Review

McDonnell Douglas Makes First Phase B Quarterly
Review at MSFC

MSFC Seeks Bids on Space Shuttle
Applications/Requirements Study

Award of Study Contract to MDAC
HEAO Meeting Held at MSFC

SSME Design Review Meetings at MSFC
MDAC Space Shuttle Briefing at MSFC

MSFC Meeting to Review Studies of Chemical
Interorbital Space Shuttle

RAM Proposals Submitted
Calibration Completed on New Wind Tunnel

Announcement of SSME Testing Site (Mississippi
Test Facility)

Issuance of RFPs on Development of SSMEs

Lockheed Submits Status Report on Alternate
Space Shuttle Concepts Study

Space Shuttle Technology Conference at MSFC

Announcement of Prototype Heat Protection System
Contract

Announcement of Contract to Develop Turbo Pump
for Space Shuttle APS

Lockheed Submits Final Report of External
Hydrogen Tank Studies

Extension to Phase A Contract with Lockheed

Extension to Phase B Contract with McDonnell
Douglas

McDonnell Douglas Releases SPACE SHUTTLE SYSTEM
PHASE B FINAL REPORT




-LOCATION
MSFC

LOCATION INDEX

DATE EVENT

71/07/12 Announcement of Negotiations for Development and
Delivery of SSMEs

71/08/04 Space Shuttle Task Team Realigned

71/09/01 Signing of SSME Design Contract with NAR
Rocketdyne Division

71/08/10 McDonnell Douglas Reduces Number of
Configurations Under Consideration

71/09/30 Conceptual Drawings of Booster Completed

7T1/10/27 McDonnell Douglas Review at MSFC

71/711/01 Feasibility Studies Contracts for Booster
Awarded

71/11/03 McDonnell Douglas Conducts OMSF Design Review

71/11/10 Feasibility Study Contract of Space Shuttle
Fly-away Airport Awarded

71/11/15 Lockheed Submits Alternate Concepts Study
Extension Final Report
McDonnell Douglas Submits Final Report on Phase
B Contract Extension

T1/11/19 MSFC Awards Booster Study Contract to Chrysler

71/12/15 Lockheed Presents Review of Alternate Concepts
Study Extension
McDonnell Douglas Presents OMSF Review

72/01/10 Establishment of MSFC Shuttle Program Office

72/701/13 Selection of Companies to Analyze Possible Use
of SRMs

72/02/04 Announcement of NAR Rocketdyne SSME Contract
Extension

72703707 Extension of NAR Rocketdyne SSME Interim
Contract

72/03/15 Lockheed Publishes Phase B Space Shuttle

Concepts Final Report

McDonnell Douglas Submits Phase B System Final
Report




LOCATION _  DATE

MSFEC

72/05/16

72/06/21
72/08/15

72/08/16

~72/09/06

72/09/07
72/11/21

12/12/12
73/01/05
73/01/26
73/02/13
73/02/14

73/03/06

73/703/07

73/05/31
73/07/16

73/08/03

73,/08/31

73/11/20

74/02/13

74/03/05

LOCATIOR INDEX
RVENT

MSFC Reaches Facilities Agreement With U.S. Army
Corps of Engineers

Proposals Submitted for SRB Recovery System

Symposium on Composite Structural Materials for
Space Shuttle Application

SSME Prime Contractor Contract Signed
Water-entry Simulation Test Series Announced
MSFC Conducts ET and SRB Review

Issuance of Requests for Space Tug Systems
Proposals

Second Review of ET and SRB Plans

Reduction in Manned Space Flight Delays Shuttle
Dr. Rocco A. Petrone becomes MSFC Director
Establishment of Space Tug Task Team

Selection of Firms to Negotiate Contracts for
Space Tug Studies

Third Quarterly NASA/Contractor Space Shuttle
Review

Preliminary Bioresearch Lab Simulator Delivered
to MSFC

Receipt of ET Proposals

Requests for Proposals for Development of SRMs

Issued

Receipt of Proposale for Structural Test Data
Acquisition System

Receipt of SRM Development Proposals

Drop Testing of SRB Model and SRB Recovery
System

Contract Awarded to Thiokol Chemical for Studies
and Design

Reorganization of NASA Headquarters and MSFC

10




-LOCATION ___ DATE

MSFC

74/03/23

74/04/17

74/05/15
74/06/17
74/06/18

74/07/26

74/12/23

75/01/00
75/01/17
76/03/25

75/04/01

75/04/10

75/06/04

75/06/11
75/06/18

75/07/01
75/07/09
75/07/11
75/08/07

75/08/19

LOCATION INDEX
RVENT

Rey Appointments in MSFC Space Shuttle Program
Become Effective

Award of Contract for Construction of SSME Test
and Industrial Facilities

RFPs Announced for Two Space Tug Studies
Dr. William R. Lucas Becomes Director of MSFC

Award of Contract to ITT for Two-way Optical
Data Link

MSFC Announced the Award of Six Contracts for
Space Tug and IUS

Award of Planning Study Contract to McDonnell
Douglas

Award of Contracts to Army Corps of Engineer
Reauest for Proposals for IEAs for the SRB
Captive Static Firing Mishap Involving Two SRBs

MSFC Request to Sunstrand Corporation for APU
Proposal

Space Shuttle/Spacelab Connecting Tunnel Tested
at MSFC

Arrival of First Space Shuttle Ground Test
Hardware at MSFC

Announcement of Negotiations with Bendix for SRB
Contract

Award of ET Intertank Contract to Avco

Award of Space Processing Equipment Contracts to
TRW and GE

Celebration of 15th Anniversary of MSFC
Award of SRB Contracts
Award of Contract for MDMs to Sperry Rand

Announcement of Selection of United Technologies
for BSM Negotiation

Announcement of Award to MMC for PICs

11




-LOCATION
MSFC

LOCATION INDEX

DATE EVENT

75/08/02 SRB IEA Contract Awarded

75/09/10 Completion of SRB Towing Tests

75/098/30 Acoustic Tests on Space Shuttle Model Resume

75/10/30 Modifications of Saturn V Test Stand Announced

75/10/31 SRB TVC Electrohydraulic Servoactuators Contract

75/12/1Q Distribution of NASA Standard Parts List
Space Station Concepts Reported

76/01/08 MSFC Seeks Proposals on SRB Parachutes

76/02/05 Subscale Thrust Chamber Assembly Test

76/02/06 MSFC Test Program Aimed at Reducing Space
Shuttle Launch Noise

76/03/25 MSFC Issues RFPs for SRB Assembly

76/04/09 Center Director’s Quarterly Review Held

76/04/16 Contracts for ET Test Towers at MSFC

76/05/18 Agreement Signed to Conduct Tests on Parachute
Recovery System for SRB

76/056/24 SSME Controller Delivered to MSFC

76/05/26 Testing Begins on SRM Bearing

76/05/28 Martin Marietta Chosen to Produce SRB
Decelerator Subsystemn
SSME Contract Extended

76/06/03 MSFC Issues Contract for Signal Conditioners

76/06/04 MSFC Issues Contract for Frequency Division
Multiplexers

76/07/00 MSFC Activities in July 1976

76/07/15 Space Shuttle Study Contract Awarded

76/07/16 First SSME Flight Configuration Nozzle Completed

76/07/21 Announcement of Contract Award to Martin

Marietta, Denver Division

12




-LOCATION
MSFC

LOCATION INDEX

DATRE EVENT

76/07/29 MSFC Conductes Tank Tests

76/08/13 Completion of Thiokol Facilities for Production
of SRMs

76/08/31 Selection of Three Firms for SRB Contract
Negotiations

76/09/02 Three Dummy SSMEs for Orbiter 101 Received by
RIC

76/09/03 Start of Hot-firing Tests of SRB Steering System

76/09/27 Delivery of First SRB Production Case Segment to
Thiokol

76/08/30 Firing of a Developmental Test Engine for the
Space Shuttle

76/10/07 Contract Issued for SRB Location Aid
Transmitters
Modifications of the Space Shuttle Propulsion
System Test Stand

76/10/22 Completion of Straddle Carrier Transporter

76/10/29 Modification of Saturn Facilities to ET Test
Stand
Selection of Bendix for Testing Equipment
Contract Negotiations

17/02/07 Use of Saturn Fabrication Tool to Solve ET
Manufacturing Problem

77/02/17 Amendment of MMC Contract to Provide Additional
Manufacturing Facilities

17/02/25 Shipment of the First Piece of ET Test Hardware

77/03/07 Possibility of Using ET as a Permanent Space
Platform Considered

77,/03/08 Amendment of Rocketdyne SSME Contract

77/03/09 Request for Increase in NASA's FY78 Budget for
ET Facilities

77/03/11 Dynamic Testing of Parachutes to Recover SRBs

77/03/16 Announcement of Award of Contract to Sperry

13




-LOCATION ___DATE

MSEC

77/03/16
77/04/05

77/04/06

77/04/07
77/04/22

77/05/04

77/05/06

77/05/10
77/05/24
77/06/15
77/06/16

71/06/17

77/06/24
77/07/18
77/08/17
77/08/18
77/08/30
77/10/14

77/11/05

77/11/11
77/12/23

78/01/01

LOCATION INDEX
EVEHT

Support Services

Award of Contract to T.H. Taylor Construction
for MVGVT Test Platforms

Award of Contract to Bryson Construction for
Airfield Modification

LOX Tank of ET Undergoes Hydrostatic Tests

First Two SRB Integrated Electronic Assemblies
Received

Contract Modification Awarded to RIC Rocketdyne
in SSME Program

Announcement of Award to MMC for Construction of
Test Stand

Completion of Tests on Liguid Hydrogen Tank
Modification of Saturn Test Stand Completed
Test of SRB Recovery System Successful
Wernher von Braun Dies

Award of Contract for Moving the Enterprise
During MSFC Testing

Orbiter Simulator Arrives at NSTL for MPT
Largest SRM Ever Developed Test Fired

First Series of ET Tests Begun at MSFC

SRB Painting Changed to Save Money

Jettisoning Procedure Tested at MSEC

Two MSFC Scientists Chosen for Further Screening

Preparation of Electronic Simulations of Space
Shuttle Orbital Missions

Completion of ET Structural Tests

Homemade Shuttle Makes Practice Run Through
Marshall

Navy Divers Support Space Shuttle Weightlessness
Tests
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~LOCATION
MSEC

LOCATIOR INDEX

DATE EVENT

78/01/25 SRB Parachute Recovery System to be Tested

78/02/08 747 Orbiter Transport Arrives at Redstone

78/02/24 ET Scheduled to Arrive at MSFC

78/03/01 Completion of Tests Simulating Checkout of SRBs
Components Arrive at MSFC for Vibration Tests

78/03/08 Variety of SRB Ground Tests Managed by MSFC

78/03/13 Enterprise Arrives at MSFEC

78/04/14 GVT Modification Completed

78/04/21 First Vertical Ascent of the Orbiter Enterprise

78/05/12 LOX Tank Buckles in Tanking Test

78/056/23 Completion of SRB Parachute System Test

78/05/24 First Major Test Firing of the Three SSMEs
Successful

78/05/30 Start of MVGVT Tests

78/07/00 Richard Smith Appointed Deputy Associate
Administrator for STS

78/07/05 Electronic Simulators of SSME, SRB, and ET Pass
Avionics Tests

78/07/13 Reconfiguration of MVGVT Test Article from Boost
to Launch :

78/07/20 Richard Smith Named Deputy Associate
Administrator for STS

78/07/26 Fifth SRB Drop Test

78,/08/02 Work Begun on Test Stand in Preparation for
MVGVTs

78/09/06 Orbiter Maneuvering Engine Test Firing

78/09/12 Final SRB Airdrop Test Demonstrates Reusability
of Boosters

78/09/20 MVGVT Test Begun on Liftoff Configuration

78/10/11 First Assembly of all Components of the Space

15




-LOCATION _ DATE

MSFC

78/10/11
78/11/15
78/12/06
79/01/30
79/02/23
79/02/26
79/03/08

79/03/19
79/03/28
79/03/29

79/04/10
79/06/27
79/07/16

79/08/07
79/08/17
80/03/04

80/06/30

80/08/06

80/08/14

80/10/07

80/10/09

LOCATION INDEX
EVENT

Shuttle

Delivery of Empty SRBs for MVGVT

MVGVT Results Reveal Deviations

Start of Burnout MVGVT

MVGVT Completed at MSFC

Enterprise s Departure Set for 10 April
Model Used for Space Shuttle Noise Test

Preliminary Studies for Increasing Shuttle
Thrusting Power Begins

ET Leaves MSFC Enroute to KSC
Space Shuttle Model Static Test

Space Shuttle Elements Safety & Quality Review
Series Completed Today

Enterprise Leaves MSFC
SSME Preliminary Flight Certification Completed

Structural Testing of the LOX Tank of ET Gets
Underway

ET s "Soft Spots” Discovered
Flippo and Lucas Meet Privately

Space Shuttle Capacity for Polar Orbits to be
Increased

NASA Awards ET Contract to MMC
NASA to Reduce ET Weight
HOSC Reactivated

MSFC Announces No Launch Delay from SSME Test
Accidents

Liquid Propellant Booster Module Contract
Awarded

SRB Thermal Curtain Overpressure Panel Test
Conducted
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LOCATIOH INDEX

_LOCATIOR DATE EVENT
MSFC 80/10/12 Extra Booster Proposed for Space Shuttle
80/10/20 Contract for Shuttle-derived Launch Vehicles
Study Awarded
Modified SSME Nozzle Vibration Test Series
Completed
80/10/31 Explosion at MSFC Test Site
80/11/07 MSFC Issues Contract to MMC
81/01/25 Lightweight ET Contract Amended
MTF 74/02/08 Contract Issued for Modifications of Test
Facilities at MTF
74/06/14 Mississippi Test Facility s Name Changed
NAR 72/710/00 NAR Space Division Establishes Shuttle
Development Baseline
72/11/13 NAR Space Shuttle Program Regquirement Review
NASA/HQ 69/01/31 NASA Awards Contracts for ILRV
69,/04/03 Thomas 0. Paine Becomes NASA Administrator
69/04/05 Space Shuttle Task Group (SSTG) Formed
69/04/24 Space Shuttle Task Group Holds its First Meeting
69/05/05 MSF Associate Administrator Conducts Contractor
Briefing
69/06/12 SSTG Completes SPACE SHUTTLE TASK GROUP REPORT
69/06/20 Revised Phase ILRV Study Announced
69/06/26 SSTG Releases an Additional Volume of its REPORT
69/09/11 MSFC Given Responsibility for Shuttle Auxiliary
Propulsion Development
69/10/00 Two Decisions Made Concerning Shuttle
Characteristics
69/10/18 Joint Air Force/NASA Space Shuttle Design
Criteria Review
69/11/10 Resignation of Dr. George E. Mueller Announced
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-LOCATION

NASA/HQ

LOCATIOR INDEX

DATE EYENT

63/12/10 Dr. George E. Mueller Resigns

69/12/186 Establishment of the Phase B Source Evaluation
Board

70/01/12 Myers Replaces Mueller as Associate
Administrator for MSF

70/02/18 RFPs Issued for Definition and Planning of SSME
Space Shuttle Phase B RFP Issued

70/03/00 OMSF Shuttle Program Office Established

70/03/19 TRW Delivers Proposal to NASA

70/03/30 MDAC and NAR Submit Phase B Proposal to the SEB

70/04/30 NASA Announces Selection of SSME Phase B
Negotiation Contractors

70/05/12 Selection of MDAC and NAR Space Division for
Shuttle D&D Studies

70/06/15 Negotiations With Three Firms for Phase A
Studies Announced

70/06/30 Confirmation of Headquarters ™ Intention to
Expand Phase B Scope

706/07/13 Space Shuttle System Ground Facilities RFPs

70/08/15 Dr. Thomas Paine Resigns as NASA Administrator

70/10/02 Award of Contract to Ralph M. Parsons Co.

71/01/04 NASA Looking at Air Bases to Land Shuttle

71/01/12 MDAC Submits Mass Properties Status Review of
Phase B Study

71/01/22 Reorganization of OMSF

7T1/01/29 NASA Management Council Directs Changes in Phase
B, Level 1 Requirements

71/02/01 Announcement of First Horizontal and Orbital
Flight Schedules

71/03/03 Von Braun's Remarks in Budget Request for FY72

71/04/00 Emphasis Shifted From Reusable Booster to
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—LOCATTON

NASA/HQ

LOCATION IRDEX

DATE EYENT

71/04/00 Partially Expendable Booster

7T1/04/01 NASA Adds New Task to Three Space Shuttle Study
Contracts

71/04/12 RAM Definition and Design Contract Awarded

71/04/21 SSME Proposal Submitted

71/04/27 Dr. James C. Fletcher Becomes Administrator

71/05/22 Description of Future Space Shuttle
Missions--Dale D. Myers

71/06/04 Lockheed Submits Final Report on Alternate Space
Shuttle Concepts Study

71/06/10 NASA Announcement of OMSF Space Shuttle Program

71/06/16 NASA Interest in “Phased Approach” to Space
Shuttle Announced

71/06/23 Reusable Chemical Propulsion Stage Study
Contract Issued

71/06/25 Rockwell Releases ORBITER EXTERNAL HYDROGEN TANK
STUDY

71/06/30 MDAC Releases EXTERNAL LH2 TANK STUDY FINAL
REPORT

71707706 Grumman Gives NASA ALTERNATE SPACE SHUTTLE
CONCEPTS STUDY FINAL REPORT

71/07/14 NAR Alternate Booster Contract Awarded
TPS Contracts Awarded

71/07/22 MDAC Submite Results of Phase A Booster Study

71/08/12 Contracts Awarded to Textron, Bell Aerospace,
and Rocketdyne

71/10/07 Extensions to Space Shuttle Phase B Development
Contracts

7T1/12/22 Announcement of l-month Extension of Rocketdyne
Contract

71/12/29 Administrators Meet to Decide on Space Shuttle

Configuration
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-LOCATION

NASA/HQ

LOCATIONR INDEX

DATE EVENT

71/12/30 Award of Contract to Aerospace Corporation

72701700 Aerospace Corporation Submits Integrated
Operations Analysis

72/701/05 Donlan Officially Announces Decision to Build
Space Shuttle

72/01/31 Release of ECONOMIC ANALYSIS OF THE SPACE
SHUTTLE SYSTEM by Mathematica

72/02/03 First Space Shuttle Phase C/D Source Evaluation
Board Convened

72/03/17 Request for Proposals for Development of Orbiter
& Integration Systems

72/04/04 Award of SSHME Development/Production Contract to
Rocketdyne

72/04/14 Launch and Landing Sites Chosen

72/707/00 Cost Estimates and Scheduling for Space Shuttle
Released

72/07/01 Dr. Wernher von Braun Retires from NASA to Join
Fairchild

72/07/26 Orbiter Prime Contractor Negotiation

72/08/07 NASA Debriefs Companies Not Chosen in Phase
Competition

72/08/08 Letter Contract with Rockwell Issued

72/10/05 NASA Administrator Issues Report on NAR
Selection

72/10/31 NASA Decision on Subcontracting to Foreign
Companies Announced

72/12/15 Major Down-Sizing of the Space Shuttle Approved

73/04/02 Request for ET Design, Development, and
Production Proposals

73/04/17 Orbiter Contract with Rockwell Announced

73/08/16 Selection of MMC for ET Contract Negotiation

73/09/01 Contract to MMC
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_LOCATION _ DATE

NASA/HQ

73/11/05
73/11/20
74/03/05
74/04/08

74/05/08
74/05/17

74/05/20
74/06/00

74/06/17

74/06/27
74/07/11

74/08/28
74/10/01

74/10/18
74/12/04

75/02/23
75/02/24

75/02/28
75/04/08
75/05/15

75/06/30

LOCATION INDEX

EYENT

Return Payload Limit Increased
Prime Contractor for SRMs Announced
Reorganization of NASA Headquariers and MSFC

McDonnell Douglas to Negotiate Space Shuttle
Support Contract

Yardley Named Associate Administrator for MSF

IBM Selected to Design, Develop, Implement
Computing System

Announcement of Continuation of Thiokol Contract

United Technology Center Submits Proposal for
Backup

Use of Boeing 747 Aircraft as Space Shuttle
Ferry Announced

Thiokol Awarded SRM Contract

RIC Space Division Awarded Supplemental Orbiter
Contract

Award of ET Support Contract

Formation of the Space Shuttle Operational
Management Assessment Team

Announcement of Space Shuttle Landing Site

Space Shuttle Cost and Review Committee
Recommended Program Changes

Criteria for Selection of Astronauts Discussed

Progess on Orbiter Reported to the Canadian
Science Writers Association

Orbiter 102 Preliminary Design Review
Dr. Rocco Petrone Leaves NASA

Award of SRM Contract to Thiokol, Wasatch
Division

Award of Contract to Air Products and Chemicals
for LH2
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LOCATION __ DATE

NASA/HQ

75/07/30

75/08/22

75/09/28
75/10/01

76/07/08

76/08/09

76/10/24
76/12/17

77/05/01

77/05/16

77/06/28

77/07/15

77/07/18

77/07/29

77/08/01

77/09/20

78/01/16
78/01/23
78/03/17

LOCATIOR INDEX

EVENT

NASA Announces Selection of MMC for Support
Contract

Announcement of Negotiation with MDAC for SRB
Structures

Transfer of Programs to Different Offices

Orbiter Supplemental Development Agreement
Signed with RIC

Call Issued for Space Shuttle Astronaut
Candidates

FY77 Budget s Space Share to Increase Only
Slightly

RIC Inspectors Find Fake Transistors

Announcement of Selection of USBI as SRB
Assembly Contractor

Dr. James C. Fletcher Resigns as NASA
Administrator

NASA Had Chosen "Key Missions"” for the Orbital
Flight Tests

Second Manned Inert Flight of the Enterprise
Successful

Applications for Space Shuttle Astronauts
Received

NASA and India Sign Memorandum of Understanding
RFP on Payload Missions Integration

Shuttle Astronauts to Report to JSC for
Interviews and Exams

Identification of About 40 Future Space Shuttle
Payloads

McDonnell Douglas Astronautics Awarded SSUS
Contract

Selection of Astronaut Candidates
Scheduling of Skylab Rescue Shuttle Mission
Selection of Crews to Begin Shuttle Flight
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—_LOCATION

NASA/HQ

LOCATIOR INDEX

DATE RVENT

78/03/17 Training

78/04/06 SSME Test Failures Threaten to Delay Program

78/05/31 Amendment to Rocketdyne SSME Contract

78/08/22 Orbital Flight Tests Given a Designation System

78/10/24 NASA Announces Date for First Manned Space
Shuttle Flight

78/12/05 Aerospace Safety Advisory Panel Recommends
Changes: TVC and APU

79/01/11 Delay Looming for Space Shuttle

79/01/20 Launch Date Rescheduled

79/01/25 NASA Announces Orbiter Names

79/02/05 NASA Signs Contract with Rockwell for Two
Orbiters

79/02/16 SSME Testing Stopped by NASA

79/05/01 Space Shuttle Cost to Hit $8 Billion

79/06/28 Launch Delayed

79/09/07 Two Shuttle Test Flights To Be Cut

79/09/18 Report Hits Delay of Space Shuttle Project

79/10/16 Short Funds Cited as Top Drawback

79/10/30 Space Shuttle Flights Booked

79/11/056 L. Michael Weeks Joins NASA

79/11/28 Space Shuttle Payload Gets Titan Boost

80/03/31 Shuttle Untouched by NASA Budget Cuts

80/05/13 NASA Announces Selection of NSTA to Monitor
Student Shuttle Projects

~80/05/22 Delay of First Launch Announced

80/07/31 First Space Shuttle Launch Date Announced

80,/08/27 Four Key Prelaunch Dates Announced
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_LOCATION

NASA/HQ

NSTL

LOCATION INDEX

DATE EVENT

81/01/16 NASA To Use Centaur as Upper Stage

81/02/02 Launch Delayed Again

81/03/18 Beggs Named NASA Administrator

81/03/24 Launch Delayed Again

81/04/01 Launch Moved to 10 April

75/06/07 Rockwell Conducted Ignition Test of ISTB

75/06/24 RIC Rocketdyne Test Fired Main Chamber of the
SSME

75/10/17 SSME Mainstage Test

75/12/20 SSME 60 Second Duration Test

76/01/08 SSME 0002 Arrives

76/01/31 SSME Test 901-037 Conducted

76/03/10 SSHME Test 901-043 Conducted

76/03/12 SSME Test 901-044 Conducted

76/03/31 First Test Firing of the Second SSME

76/04/07 Completion of Liquid Hydrogen Transfer Facility
at NSTL

76/07/30 SSME Test Fired for 650 Seconds

T77/03/17 NSTL s MPT Test Stand Turned Over to Rockwell

77/03/18 SSME Tested at Rated Thrust Conditions

77/12/13 Tanking Test Conducted on ET

78/04/21 First MPTA-098 Static Firing
SSME Ignition Test Completed

78/05/19 Second MPTA-0898 Static Firing

78/06/15 Third MPTA-098 Static Firing

78/07/07 First Shuttle MPT Series Completed

Fourth MPTA-098 Static Firing
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LOCATION
NSTL

LOCATION INDEX

DATE EVENT

78/09/11 SSME Runs Full Duration

78/08/20 Flight-Configured SSME Exceeds Certification
Level

78/10/30 SSME Passes Test

78/12/156 Failure of an SSME Liquid Oxygen Heat Exchanger
Studied

79/03/17 SSME 2005 Delivered to NSTL

79/05/04 Fifth MPTA-098 Static Firing

79/05/10 Space Shuttle Main Propulsion Test (MPT) Begins
Second Phase

79/056/12 Columbia“s First SSME Passes Flight Acceptance
Test

79/05/14 SSME Fire Delays Test

79/06/12 Fifth MPTA-098 Static Firing
SSME Tests Shut Down Again

79/07/02 MPTA-098 Static Firing
SSME Test Halted

78/07/20 Last of Columbia“s Three SSMEs Passes Flight
Acceptance Test

79/07/27 SSME Tests Delayed Until October 1979

79/09/22 SSME 0105 Test Firing

79/09/25 Second SSME 0105 Test Firing

79/10/01 Third SSHME 0105 Test Firing

79/10/10 Space Shuttle Valve Fix Corrects SSME Problem
SSME 0008 Test Firing |
SSME 2004 Test Firing

79/10/12 Second SSME 0008 Firing
Second SSME 2004 Test Firing

79/10/24 MPTA-098 Static Firing Scrubbed
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LOCATIOR INDEX
-LOCATIOH DATE_ EVENT

NSTL 79/11/04 MPTA-098 Static Firing Failure
79/11/24 SSME 0008 Fired
79/12/17 MPTA-098 Static Firing
80/01/08 SSME 2004 Firing
80/01/15 SSME 2004 Firing

80/02/08 Flight Configuration Engine Successfully
Completes Test Series

80,/02/28 Successful Completion of Full Duration Test of
MPTA-098

80/03/13 SSME Passes First Full Power Test
80/03/20 Eighth MPTA-098 Static Firing
80/03/31 SSME Runs at 109% of Rated Power
80/04/14 SSME Passes Second 109% Test
80/04/16 MPTA-098 Static Firing

80/04/18 SSME 2004 in Third Static Test
80/05/30 MPTA-0988 Static Firing Reconducted
80/06/01 SSMEs on Orbiter 102 Undergo Series of Firings
80/06/02 SSME Successful Retest

80/06/16 Third SSME Successfully Retested
80/07/12 Tenth Static Firing of MPTA-098
80/07/23 SSME Damaged

80/07/28 Standby Engine Fired

80,/07/30 Standby Engine Failure

80/08/23 SSME 2008 Tested

80/10/07 SSME 0009 Tested

80/10/10 SSME 0009 Tested

80/10/11 SSME 0008 Tested
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_LOCATION
NSTL

LOCATION INDEX

DATE EVENT

80/10/13 SSHME 0008 Tested

80/10/15 SSME 0009 Tested

80/10/22 SSME 0009 Test

80/10/25 SSME 0009 Tested

80/11/03 MPTA-098 Static Firing

80/11/05 SSME 2008 Tested

80/11/06 SSME 0008 Tested

80/11/10 SSME 2008 Tested

80/11/11 SSME 0009 Tested

80/11/13 SSME 0009 Tested

80/11/15 SSME 2008 Tested

80/12/02 Final Cycle of SSME Preliminary Certification
Tests Completed
SSME 0009 Tested

80/12/04 MPTA-098 Static Firing Retest

80/12/05 SSME 2008 Tested

80/12/12 SSME 2008 Tested

80/12/15 SSME 0009 Tested

80/12/30 SSME Certification Tests Completed

81/01/17 Last Test Firing of MPTA Before Maiden Space
Shuttle Flight

81/01/21 SSME 0009 Tested

81/01/23 SSME 0009 Tested

81/01/26 SSME 0008 Tested

81/01/31 Columbia“s Spare SSME Begins Acceptance Testing

81/02/09 Columbia“s SSME Flight Spare Completes
Acceptance Tests

81/02/26 SSME 0006 Tested
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-LOCATION
NSTL

OMSF

Palmdale-CA

Paris

RIC

RIC/Downey

LOCATIOR INDEX

DATR EVEHRT

81/02/28 SSME 0006 Tested

81/03/03 SSME 0006 Tested
Test of Repair Method for ET Debonded Insulation
Completed

81/03/05 SSME 0008 Tested

81/03/06 SSME 0008 Tested

81/03/09 ET for Second Launch Arrives at NSTL for Testing

72/02/22 OMSF Design Review Examines Phase B
Configurations

79,/03/08 Columbia Roll Out

73/08/14 Intergovernmental Agreement for Cooperation with
Space Shuttle Signed

71/06/25 Rockwell Releases PHASE B FINAL REPORT

73/03/29 Subcontracts Awarded for Orbiter Design and
Fabrication

73/04/16 Refinement of a Lightweight Version of the Space
Shuttle

73/06/18 RIC Space Division Announced Award of
Subcontract to LTV Aerospace

74/09/11 Lockheed to Subcontract Under Rockwell for
Orbiter Testing

75/03/24 Assembly of the First SSME Completed

75/05/086 Award of SSME Subqontracts

76/08/20 Orbiter 101 Ground Vibration/Proof Load Tests

76/09/17 Orbiter 101 Rollout

77/02/15 Orbiter MGVT and Taxi Tests

80/01/11 SSME 0007 Firing

80/01/15 SSHME 0007 Firing

80/08/20 SSME 0007 Tested

80/09/27 SSME 0007 Tested
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-LOCATION

DATE

LOCATION IRDEX
RVENT

RIC/Downey 80/09/30

San-Antonio

Space

Switzerland

Texas-A&HM

Thiokol

80/10/02
80/10/04
80/10/07
80/10/09
80/10/11
80/10/20
80/11/06
80/11/08
80/11/11
80/11/13
80/11/156
80/12/01
80/12/06
80/12/30
81/01/22
81/02/09
81/02/23
81/02/256
81/03/02
72/04/12
81/04/13

79/07/15

78/10/03
78/01/18
78/10/19

SSME 0007 Tested

SSME 0007 Tested

SSME 0007 Tested

SSHE 0007 Tested

SSHME 0007 Tested

SSME 0007 Tested

SSHME 0007 Test

SSME 0007 Tested

SSME 0007 Tested

SSME 0007 Tested

SSME 0007 Tested

SSME 0007 Tested

SSME 0007 Tested

SSME 0007 Tested

SSME Certification Tests Completed
SSME 0007 Tested

SSME 0007 Tested

SSME 0110 Tested

SSME 0110 Tested

SSME 0110 Tested

NASA Space Shuttle Technology Conference
Columbia's Second Day in Space

U.S. and U.S.S.R. Meet in Switzerland Regarding
Space Shuttle

Texas A&M Negotiating SSME Contract
SRB Firing
Third Test Firing of SRM

29




~LOCATION __  DATE

Thiokol

US-House

US-Senate

79/02/17
79/06/13
79/09/27
80/02/13

70/02/12

72/01/25

72/04/20
73/03/09

75/06/19
76/04/13

79/02/12
79/05/10

79/08/17

80/03/21
69/08/05

71/03/11

72/03/15
73/10/30

75/10/18

78/03/01

79/06/05

LOCATION INDEX
RVENT

Fourth SRB Firing

First Qualification Firing of SRB (QM-1)
SRB Test Brings Flight Near Reality
Booster Test Said Successful

House Committee on Science and Astronautics
Release Study

Subcommittee Status Report to House Committee on
Science/Astronautics

Approval of FY73 NASA Authorization Bill

SPACE SHUTTLE-SKYLAB, 1973: STATUS REPORT
Submitted

FY76 Appropriations Bill

Supplemental Funding for NHASA Authorized by the
House

Committee May Seek Fifth Orbiter
Congressional Probe of Space Shuttle

Phased Approach Cited for Overruns in Space
Shuttle Costs

Shuttle Survives First Budget Cut

Testimony by Paine, von Braun, and Mueller on
Future of Space Program

Confirmation of Dr. Fletcher as NASA
Administrator

Announcement of Space Shuttle Configuration

Dr. Fletcher Testifies at Senate Aeronautical
Committee Hearings

Rockwell Charged with "Entertaining” NASA
Employees

National Academy of Sciences SSME Report
Released

Senate Approves More Money for the Space Shuttle
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LOCATION INDEX

_LOCATION __ DATE EVENT

uTC 80/09/27 Space Shuttle Booster Recovery Ship Gets
Commission

Washington 71/11/18 Number of Configuration Options Being Studied by
NASA

72/01/10 Events Leading to President s Endorsement of
Space Shuttle Reported

76/04/17 Safety of Space Shuttle Nuts and Screws
Questioned

76/05/07 Launch abort System Removed
76/09/22 DOD Didn"t Want Space Shuttle
79/11/05 Rockwell Under Investigation

White-House 69/09/15 Presentation of THE POST-APOLLO SPACE PROGRAM
Report to the President

71/08/10 NASA Appropriation Bill Signed Into Law

72/01/05 President Nixon Announces Decision to Proceed
with Space Shuttle

73/02/17 Nixon Signed into Law the Bill Changing MSC to
JSC

73/07/23 President Signs HR 7528 into Law (FY74 NASA
Authorization Bill)

74/06/22 Nixon Signed NASA"s H.R. 138998 into Public Law
93-316

76/08/08 President Ford Names the First Orbiter
“"Enterprise”

79/11/14 President Carter Pledges Full Support for Space
Shuttle

79/11/30 Military Construction Bill Related to Shuttle
Signed into Law

81/02/19 Reagan Administration Supports Space Shuttle
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COMPONENT
Equipment

ET

COMPONENT INDEX

DATE EVENT

77/05/24 Modification of Saturn Test Stand Completed

71/04/01 NASA Adds New Task to Three Space Shuttle Study
Contracts

71/06/25 Rockwell Releases ORBITER EXTERNAL HYDROGEN TANK
STUDY

71/06/28 Lockheed Submits Final Report of External
Hydrogen Tank Studies

71/06/30 MDAC Releases EXTERNAL LH2 TANK STUDY FINAL
REPORT

72/08/07 MSFC Conducts ET and SRB Review

72/12/12 Second Review of ET and SRB Plans

73/03/06 Third Quarterly NASA/Contractor Space Shuttle
Review

73/04/02 Request for ET Design, Development, and
Production Proposals

73/05/31 Receipt of ET Proposals

73/08/16 Selection of MMC for ET Contract Negotiation

73/08/01 Contract to MMC

74/08/28 Award of ET Support Contract

75/06/11 Award of ET Intertank Contract to Avco

76/04/16 Contracts for ET Test Towers at MSFC

76/07/15 Space Shuttle Study Contract Awarded

76/07/21 Assembly of First ET Begun

76/07/29 MSFC Conducts Tank Tests
Pneumatic Test Facility Completed at Michoud

76/10/22 Completion of Straddle Carrier Transporter

76/10/29 Modification of Saturn Facilities to ET Test
Stand

77/02/07 Use of Saturn Fabrication Tool to Solve ET

Manufacturing Problem




COMPONENT ___DATE

ET

77/02/17

77/02/25
77/03/07

77/03/09

77/04/07
77/05/10
77/08/17
77/09/09
77/11/11
77/12/13
78/02/24
78/04/21
78/05/19

78/07/05

78/07/07

78/07/13

79/01/30
79/03/18
79/05/04
79/06/12
79/06/25
79/07/02
78/07/16

COMPONENT INDEX
RVYENT

Amendment of MMC Contract to Provide Additional
Manufacturing Facilities

Shipment of the First Piece of ET Test Hardware

Possibility of Using ET as a Permanent Space
Platform Considered

Request for Increase in NASA's FY78 Budget for
ET Facilities

LOX Tank of ET Undergoes Hydrostatic Tests
Completion of Tests on Liquid Hydrogen Tank
First Series of ET Tests Begun at MSFC

ET on the HWay to NSTL for Testing
Completion of ET Structural Tests

Tanking Test Conducted on ET

ET Scheduled to Arrive at MSFC

First MPTA-098 Static Firing

Second MPTA-098 Static Firing

Electronic Simulators of SSME, SRB, and ET Pass
Avionics Tests

First Shuttle MPT Series Completed
Fourth MPTA-098 Static Firing

Reconfiguration of MVGVT Test Article from Boost
te Launch

Start of Burnout MVGVT

ET Leaves MSFC Enroute to KSC

Fifth MPTA-098 Static Firing

Fifth MPTA-098 Static Firing

First ET Ready for Flight

MPTA-098 Static Firing

Structural Testing of the LOX Tank of ET Gets

2




COMPONRENT INDEX

COHPONERT DATE _EVENT

ET 79/07/16 Underway
79/08/07 ET"s "Soft Spots” Discovered
79/10/24 MPTA-088 Static Firing Scrubbed
79/11/04 MPTA-098 Static Firing Failure
79/12/17 MPTA-098 Static Firing
80/02/28 Successful Completion of Full Duration Test of

MPTA-098

80/03/20 Eighth MPTA-098 Static Firing
80/04/16 MPTA-098 Static Firing
80/05/30 MPTA-098 Static Firing Reconducted
80/06/30 NASA Awards ET Contract to MMC

NASA to Reduce ET Weight
80/10/08 "All Systems Test"” Conducted on ET
80/11/03 ET Mated to SRB for STS-1

MPTA-098 Static Firing

80/11/26 Mating of Orbiter 102 to ET and SRB

80/12/02 Assembly of First Lightweight ET Begins

80/12/04 MPTA-098 Static Firing Retest

81/01/17 Last Test Firing of MPTA Before Maiden Space
Shuttle Flight

81/01/22 ET LH2 Tank Loaded for STS-1

81/01/24 ET LO2 Tank Loaded

81/01/25 Lightweight ET Contract Amended

81/01/27 Leak Found in ET

81/03/03 Test of Repair Method for ET Debonded Insulation
Completed

81/03/08 Repairs Begun on Damaged Launch ET

81/03/09 ET for Second Launch Arrives at NSTL for Testing
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COMPONENT ___DATE

Orbiter

70/05/04
70/05/27

70/06/09
71/01/00

72/02/04

72/03/17

72/05/12
72/07/26
72/08/09
72/11/13
73/03/29

73/04/17
73/06/18

73/06/26
73/11/05
74/07/11

74/09/11

74/11/19

75/02/24

75/02/28
75/056/27

COMPORERT INDEX

EVENT

Scale model of Orbiter Drop Tested at Fort Hood

Scale Model Dropped from a Helicopter as Part of
Testing

Scale Model Tested at White Sands

Straight Wing Versus Delta Wing Discussed by Air
Force

Award of Contract to Conduct Orbiter Approach &
Landing Simulations

Request for Proposals for Development of Orbiter
& Integration Systems

MDAC Orbiter Design Study Extended

Orbiter Prime Contractor Negotiation

Letter Contract with Rockwell Issued

NAR Space Shuttle Program Requirement Review

Subcontracts Awarded for Orbiter Design and
Fabrication

Orbiter Contract with Rockwell Announced

RIC Space Division Announced Award of
Subcontract to LTV Aerospace

Selection of Engine to be Used on Orbiter
Return Payload Limit Increased

RIC Space Division Awarded Supplemental Orbiter
Contract

Lockheed to Subcontract Under Rockwell for
Orbiter Testing

Wind Tunnel Tests of 4% Scale Model of Orbiter

Progess on Orbiter Reported to the Canadian
Science Writers Association

Orbiter 102 Preliminary Design Review

Testing of 1/3 Scale Model of Orbiter in a Wind
Tunnel




COMPONENT __ DATE

Orbiter

75/10/01

76/08/20
76/09/08

76/09/17
77/01/30

77/02/04

77/02/15
77/02/18
77/02/22
77/02/25
77/02/28
77/03/02

77/04/14

77/06/03
77/06/10

77/06/17

77/06/18
77/06/20

77/086/28

177/07/20

77/08/12

COHPOHERT INDEX

_RVYENRT

Orbiter Supplemental Development Agreement
Signed with RIC

Orbiter 101 Ground Vibration/Proof Load Tests

President Ford Names the First Orbiter
“"Enterprise”

Orbiter 101 Rollout

Enterprise Moved from Rockwell Plant to Edwards
AFB

Announcement of Test Run Schedule for the
Orbiter Enterprise

Orbiter MGVT and Taxi Tests
First Piggyback Ride of the Enterprise
Second Inert Captive Flight
Third Inert Captive Flight
Fourth Inert Captive Flight
Fifth Inert Captive Flight

Award of Contract to Rockwell for Orbiter
Support

Delay of Orbiter's First Manned Captive Flight

First Manned Test Flights of Enterprise
Scheduled

Award of Contract for Moving the Enterprise
During MSFC Testing

First Manned Flight of the Enterprise

Award of Contract with Rockwell for
Modifications to the Orbiter

Second Manned Inert Flight of the Enterprise
Successful

Announcement of Planned Third Manned Inert
Flight of the Enterprise

First Free Flight of the Orbiter Enterprise




COMPONENT

Orbiter

COMPONENT INDEX

DATRE EVENT

77/08/30 Jettisoning Procedure Tested at MSEKEC

77/09/13 Second Free Flight of the Orbiter Enterprise

77/09/24 Third Free Flight of the Enterprise

77/10/12 Fourth Free Flight of the Enterprise

17/10/26 Final Free Flight of Enterprise Successful

77/11/15 One Set of Ferry Flight Tests of the Enterprise
Begins

777/12/09 Approach and Landing Tests Completed

77/12/23 Homemade Shuttle Makes Practice Run Through
Marshall

78/02/23 Orbital Flight Test Manager Selected

78/03/13 Enterprise Arrives at MSFC

78/03/14 JSC Questions the Supposed Lack of Interest in
the Space Program

78/04/07 Testing of Space Shuttle Landing System (MSBLS)
Begun

78/04/21 First Vertical Ascent of the Orbiter Enterprise

78/05/12 LOX Tank Buckles in Tanking Test

78/07/13 Reconfiguration of MVGVT Test Article from Boost
to Launch

78/08/06 Orbiter Maneuvering Engine Test Firing

79/01/25 NASA Announces Orbiter Names

79/01/30 Start of Burnout MVGVT

79/02/05 NASA Signs Contract with Rockwell for Two
Orbiters

79/02/12 Committee May Seek Fifth Orbiter

79/02/26 Enterprise”s Departure Set for 10 April

79/03/08 Columbia Roll Out

79/03/10 Orbiter Shede Part of Heat Shield




COMPONENT INDEX

COHPONENT DATE EVENT

Orbiter 79/03/24 Orbiter Arrives; Frosch Expects Another Delay
79/04/10 Enterprise Leaves MSFC
79/07/23 End of Enterprise Ground Tests
80/01/11 Space Shuttle Mock Flight Successful
80/04/09 Improved Tiles Pass Tests for Stresses
80/07/14 Orbiter Integrated Tests Completed
80/08/03 Installation of SSME"s in Orbiter 102
80/11/24 Rollover Delayed

Rollover Finally Completed

80/11/26 Mating of Orbiter 102 to ET and SRB
Payload 77/07/18 RFP on Payload Missions Integration
81/01/16 NASA To Use Centaur as Upper Stage
Space-tug T70/05/26 Possible Uses of Space Tug
72/11/21 Issuance of Requests for Space Tug Systems
Proposals
73/02/13 Establishment of Space Tug Task Team
73/02/14 Selection of Firms to Negotiate Contracts for
Space Tug Studies
74/05/15 RFPs Announced for Two Space Tug Studies
T4/07/26 MSFC Announced the Award of Six Contracts for
Space Tug and IUS
Spacelab 73/08/14 Intergovernmental Agreement for Cooperation with
Space Shuttle Signed
SRB 71/07/22 MDAC Submits Results of Phase A Booster Study
71/09/30 Conceptual Drawings of Booster Completed
71/11/01 Feasibility Studies Contracts for Booster
Awarded
72/01/13 Selection of Companies to Analyze Possible Use
of SRMs




COMPOHENT __DATE

SRB

72/06/21
72/08/06
72/09/07
72/12/12
73/02/10
73/03/06

73/07/16

73/08/31
73/11/20

74/01/09

74/02/13

74/05/20
74/06/00

74/06/27
75/01/17
75/03/25
75/04/01

75/05/15

75/06/04

75/07/01

COMPONERT INDEX
EVERT

Proposals Submitted for SRB Recovery System
Water-entry Simulation Test Series Announced
MSFC Conducts ET and SRB Review

Second Review of ET and SRB Plans

Water Impact and Towing Tests of SRB

Third Quarterly NASA/Contractor Space Shuttle
Review

Requests for Proposals for Development of SRMs
Issued

Receipt of SRM Development Proposals

Drop Testing of SRB Model and SRB Recovery
System

Prime Contractor for SRMs Announced

Lockheed Asks GAO to Set Aside Thiokol s
Selection for SRM Contract

Contract Awarded to Thiokol Chemical for Studies
and Design

Announcement of Continuation of Thiokol Contract

United Technology Center Submits Proposal for
Backup

Thiokol Awarded SRM Contract
Request for Proposals for I1EAs for the SRB
Captive Static Firing Mishap Involving Two SRBs

MSFC Request to Sunstrand Corporation for APU
Proposal

Award of SRM Contract to Thiokol, Wasatch
Division

Announcement of Negotiations with Bendix for SRB
Contract

Study of External Burning to Increase Efficiency
of SRMs




COMPONERT
SRB

COMPORERT INDEX

DATE EVENT

75/07/01 Testing of Space Shutitle Propellants at AEDC

75/07/09 Award of SRB Contracts

75/07/11 Award of Contract for MDMs to Sperry Rand

75/08/07 Announcement of Selection of United Technologies
for BSHM Negotiation

75/08/19 Announcement of Award to MMC for PICs

75/08/22 Announcement of Negotiation with MDAC for SRB
Structures

75/09/02 SRB IEA Contract Awarded

75/09/10 Completion of SRB Towing Tests

75/10/31 SRB TVC Electrohydraulic Servoactuators Contract

75/11/00 KSC Vehicle Assembly Building Chosen for SRB
Aesembly

76/01/08 MSFC Seeks Proposals on SRB Parachutes

76/03/25 MSFC Issues RFPs for SRB Assembly

76/05/18 Agreement Signed to Conduct Tests on Parachute
Recovery System for SRB

76/05/26 Testing Begins on SRM Bearing

76/05/28 Martin Marietta Chosen to Produce SRB
Decelerator Subsystem

76/06/03 MSFC Issues Contract for Signal Conditioners

76/06/04 MSFC Issues Contract for Frequency Divieion
Multiplexers

176/07/15 Space Shuttle Study Contract Awarded

76/07/21 Announcement of Contract Award to Martin
Marietta, Denver Division

76/08/13 Completion of Thiokol Facilities for Production
of SRMs

76/08/31 Selection of Three Firms for SRB Contract
Negotiations

76/09/03 Start of Hot-firing Tests of SRB Steering System

9




COHPONENT
SRB

COMPONENT INDEX

DATE EVENT

76/09/27 Delivery of First SRB Production Case Segment to
Thiokol

76/10/07 Contract Issued for SRB Location Aid
Transmitters

76/12/17 Announcement of Selection of USBI as SRB
Assembly Contractor

77/03/11 Dynamic Testing of Parachutes to Recover SRBs

77/04/22 First Two SRB Integrated Electronic Assemblies
Received

77/06/01 Announcement of SRB Parachute Test

77/06/15 Test of SRB Recovery System Successful

77/07/18 Largest SRM Ever Developed Test Fired

77/08/18 SRB Painting Changed to Save Money

78/01/18 SRB Firing

78/01/25 SRB Parachute Recovery System to be Tested

78/03/01 Completion of Tests Simulating Checkout of SRBs

78/03/08 Variety of SRB Ground Tests Managed by MSFC

78/04/21 First MPTA-098 Static Firing

78/05/19 Second MPTA-098 Static Firing

78/05/23 Completion of SRB Parachute System Test

78/07/05 Electronic Simulators of SSME, SRB, and ET Pass
Avionics Tests

78/07/07 Fourth MPTA-098 Static Firing

78/07/13 Reconfiguration of MVGVT Test Article from Boost
to Launch

78/07/26 Fifth SRB Drop Test

78/09/12 Final SRB Airdrop Test Demonstrates Reusability
of Boosters

78/10/19 Third Test Firing of SRM

78/12/05 Aerospace Safety Advisory Panel Recommends

10




COMPOMENT INDEX

COHPONENT DATE EVENT
SRB 78/12/05 Changes: TVC and APU

79,/01/30 Start of Burnout MVGVT

79/02/17 Fourth SRB Firing

79/03/08 Preliminary Studies for Increasing Shuttle
Thrusting Power Begins

79/05/04 Fifth MPTA-098 Static Firing

79/06/12 Fifth MPTA-098 Static Firing

79/06/13 First Qualification Firing of SRB (QM-1)

79/07/02 MPTA-098 Static Firing

79/09/27 SRB Test Brings Flight Near Reality

79/10/24 MPTA-098 Static Firing Scrubbed

79/11/04 MPTA-098 Static Firing Failure

79/11/26 Boosters Readied for First Flight

79/12/17 MPTA-098 Static Firing

80/01/08 Left-hand SRB Completes Stacking

80/01/10 SRB Stacking Completed

80/02/13 Booster Test Said Successful

80/02/28 Successful Completion of Full Duration Test of
MPTA-098

80/03/20 Eighth MPTA-098 Static Firing

80/04/16 MPTA-098 Static Firing

80/05/30 MPTA-098 Static Firing Reconducted

80/08/15 Successful Booster Tests at KSC

80/09/27 Space Shuttle Booster Recovery Ship Gets
Commission

80/10/09 SRB Thermal Curtain Overpressure Panel Test
Conducted

80/10/12 Extra Booster Proposed for Space Shuttle

11




COMPONENT
SRB

SS

COHPORERT INDEX

DATE EVYENT

80/11/03 ET Mated to SRB for STS-1
MPTA-098 Static Firing

80/11/26 Mating of Orbiter 102 to ET and SRB

80/12/04 MPTA-098 Static Firing Retest

80/12/19 SRB Thrust Vector Test

81/01/14 SRB Thrust Vector Test

81/01/17 Last Test Firing of MPTA Before Maiden Space
Shuttle Flight

81/01/26 SRB IEA Tested

81/01/27 SRB Simulated Flight Conducted

69/01/31 NASA Awards Contracts for ILRV

69/02/10 Management of Space Shuttle Conceptual Studies
Contracts Announced

69/04/05 Space Shuttle Task Group (SSTG) Formed

69/04/24 Space Shuttle Task Group Holds its First Meeting

89/05/05 MSF Associate Administrator Conducts Contractor
Briefing

69/06/12 SSTG Completes SPACE SHUTTLE TASK GROUP REPORT

69/06/20 Revised Phase ILRV Study Announced

69/06/26 SSTG Releases an Additional Volume of its REPORT

69/09/11 MSFC Given Responsibility for Shuttle Auxiliary
Propulsion Development

69/10/00 Two Decisions Made Concerning Shuttle
Characteristics

69/10/18 Joint Air Force/NASA Space Shuttle Design
Criteria Review

69/12/01 MMC Submits Final Report of ILRV Phase A Study

68/12/16 Establishment of the Phase B Source Evaluation
Board

70/01/00 Max Faget Announces Superiority of Two-stage

12




ss

COLPOHENT IHDEX

DATE BYEMIT

70/01/00 Shuttle

70/01/16 HMSFC and MSC Agree on Division of Auxiliary
Propulsion System Duties

70/02/05 Contracte Awarded for Shuttle Test Stand
Modification Studies

70/02/18 Space Shuttle Phase B RFP Issued

70/03/00 OMSF Shuttle Program Office Established

70/03/19 TRW Delivers Proposal to NASA

70/03/30 MDAC and NAR Submit Phase B Proposal to the SEB

70/05/06 Proposals Submitted for a Nuclear Space Shuttle

70/05/12 Selection of MDAC and NAR Space Division for
Shuttle D&D Studies

70/05/19 MSC Shuttle Program Office Holds First Program
Management Meeting

70/05/22 Three Contracts Awarded for Continuation of
Nuclear Shuttle Definition

70/05/26 MDAC and TRW in Final Negotiations for Shuttle
Propulsion Contract

70/06/07 Francis M. Stewart Presents Paper on Main
Propulsion Requirements

70/06/15 Negotiations With Three Firms for Phase A
Studies Announced
SPACE SHUTTLE SYSTEM LEVEL II REQUIREMENTS
Released

70/06/29 Space Shuttle Thermal Panel Repair Studies
Assigned

7T0/06/30 Confirmation of Headgquarters  Intention to
Expand Phase B Scope

70/07/00 MDAC Awarded Study Contracts for Auxiliary
Propulsion System (APS)

70/07/13 Space Shuttle System Ground Facilities RFPs

70/07/15 Conference on Space Shuttle Technology Held at

LeRC
13




COMPONENT ___DATE

SS

70/07/17
70/08/00

70,/09/02
70/09/30

70/10/02
70/10/12

70/11/04

70/11/19
70/12/01
70/12/11

70/12/15

71/01/04
71/01/08
71/01/12

71/01/13

71/01/29

71/02/01

71/03/03
71/03/15

COMPONENRT INDEX
EVENT

Firms Asked to Study Space Shuttle Vehicle Vents

Expendable Booster Versus Reusable Booster
Discussed by MDAC

Award of Contract to MDAC and LTV Aerospace

McDonnell Douglas Makes First Phase B Quarterly
Review at MSKFC

Award of Contract to Ralph M. Parsons Co.

Tests Indicate Shuttle Landing Could Be Made By
Professional Pilots

MSEFC Seeks Bids on Space Shuttle
Applications/Requirements Study

Award of Study Contract to MDAC
HEAQO Meeting Held at MSEC
MDAC Space Shuttle Briefing at MSFEC

MSC Prepares Preliminary Draft of Space Shuttle
Phase C/D SOHW

MSFEC Meeting to Review Studies of Chemical
Interorbital Space Shuttle

NASA Looking at Air Bases to Land Shuttle
RAM Proposals Submitted

MDAC Submits Mass Properties Status Review of
Phase B Study

Calibration Completed on New Wind Tunnel

NASA Management Council Directs Changes in Phase
B, Level 1 Requirements

Announcement of First Horizontal and Orbital
Flight Schedules

Von Braun’s Remarks in Budget Request for FY72

AIAA Development, Testing, and Operations/NASA
Technology Conference

Lockheed Submits Status Report on Alternate
Space Shuttle Concepts Study
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COMPONENT
S5

COUPONENT INDEX

DATRE EVENT

71/04/00 Emphasis Shifted From Reusable Booster to
Partially Expendable Be.ster

71/04/06 Space Shuttle Technology Conference at MSFC

71,/04/20 Announcement of Prototype Heat Protection System
Contract

71/05/16 RFPs for Space Shuttle Surface Materials Issued

71/05/22 Description of Future Space Shuttle
Missions--Dale D. Myers

71/06/04 Lockheed Submits Final Report on Alternate Space
Shuttle Concepts Study

71/06/16 NASA Interest in "Phased Approach"” to Space
Shuttle Announced

71/06/23 Reusable Chemical Propulsion Stage Study
Contract Issued

71/06/24 Announcement of Contract to Develop Turbo Pump
for Space Shuttle APS

71/06/25 Rockwell Releases PHASE B FINAL REPORT

71/06/29 Extension to Phase A Contract with Lockheed
Extension to Phase B Contract with McDonnell
Douglas

71/06/30 McDonnell Douglas Releases SPACE SHUTTLE SYSTEM
PHASE B FINAL REPORT

71/07/01 Space Shuttle Preliminary Design Contracts
Extended

71/07/06 Extension of HDAC Contract for Space Shuttle APS
Design Study
Grumman Gives NASA ALTERNATE SPACE SHUTTLE
CONCEPTS STUDY FINAL REPORT

71/07/14 NAR Alternate Booster Contract Awarded
TPS Contracts Awarded

71,/08/04 Space Shuttle Task Team Realigned

71/08/12 Contracts Awarded to Textron, Bell Aerospace,

and Rocketdyne
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COHMPONKENT
S8

COMPORENRT INDEX

DATE EVENT

71/09/10 McDonnell Douglas Reduces Number of
Configurations Under Consideration

71/10/07 Extensions to Space Shuttle Phase B Development
Contracts

71/10/27 McDonnell Douglas Review at MSFC

71/11/03 McDonnell Douglas Conducts OMSF Design Review

T1/11/15 Lockheed Submits Alternate Concepts Study
Extension Final Report
McDonnell Douglas Submits Final Report on Phase
B Contract Extension

71/11/18 Number of Configuration Options Being Studied by
NASA

71/11/19 MSFC Awards Booster Study Contract to Chrysler

71/12/01 A&A Article by I. Irving Pinkel of LeRC
Regarding Safety Problems

71/12/09 McDonnell Douglas Presents Design Review at MSC

71/12/15 Lockheed Presents Review of Alternate Concepts
Study Extension
McDonnell Douglas Presents OMSF Review
Shuttle Aerothermodynamics Technology Conference
at Ames

71/12/29 Administrators Meet to Decide on Space Shuttle
Configuration

71/12/30 Award of Contract to Aerospace Corporation

72/701/00 Aerospace Corporation Submits Integrated
Operations Analysis

72/01/05 Donlan Officially Announces Decision to Build
Space Shuttle
President Nixon Announces Decision to Proceed
with Space Shuttle

72/01/10 Establishment of MSFC Shuttle Program Office

Events Leading to President s Endorsement of
Space Shuttle Reported
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COIPONENT
S5

COITPOHENT INDEX

DATE _ RVEHT

72/01/25 Subcommittee Status Report to House Committee on
Science/Astronautics

72/701/31 Release of ECONOMIC ANALYSIS OF THE SPACE
SHUTTLE SYSTEM by Mathematica

72/702/03 First Space Shuttle Phase C/D Source Evaluation
Board Convened

72/02/22 OMSF Design Review Examines Phase B
Configurations

72/03/15 Announcement of Space Shuttle Configuration
Lockheed Publishes Phase B Space Shuttle
Concepts Final Report
McDonnell Douglas Submits Phase B System Final
Report

72/04/12 NASA Space Shuttle Technology Conference

72/704/14 Launch and Landing Sites Chosen

72/04/20 Approval of FY73 NASA Authorization Bill

72/05/12 Space Shuttle Contract Technical Proposals
Submitted to MSC

72/05/16 MSFC Reaches Facilities Agreement With U.S. Army
Corps of Engineers

T72/06/24 Survey of KSC Launch Site Announced

72/07/00 Cost Estimates and Scheduling for Space Shuttle
Released

72/08/07 NASA Debriefs Companies Not Chosen in Phase
Competition

72/08/15 Synmposium on Composite Structural Materials for
Space Shuttle Application

72/10/00 NAR Space Division Establishes Shuttle
Development Baseline

72/10/05 NASA Administrator Issues Report on NAR
Selection

72/10/31 NASA Decision on Subcontracting to Foreign

Companies Announced
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COHPONENT ___DATE

SS

72/12/15
73/01/26

73/03/07

73/03/09

73/03/15

73/04/16

73/05/02

73/06/00

73/08/03

73/10/30

74/02/08

74/03/00

T4/03/23

74/04/01
74/04/08

74/04/26

74/05/17

74/06/17

74/06/18

COMPOHENT INDEX

EVENT

Major Down-Sizing of the Space Shuttle Approved

Announcement of Award of Contract to the Charles
Stark Draper Lab

Preliminary Bioresearch Lab Simulator Delivered
to MSFC

SPACE SHUTTLE-SKYLAB, 1973: STATUS REPORT
Submitted

JSC Issues RFPs to Build Space Shuttle Hydraulic
Actuators

Refinement of a Lightweight Version of the Space
Shuttle

Space Shuttle Development Wind Tunnel Data
Contract Announced

AIAA Article Emphasizes Desirability of Single
Stage Shuttle

Receipt of Proposals for Structural Test Data
Acquisition System

Dr. Fletcher Testifies at Senate Aeronautical
Committee Hearings

Contract Issued for Modifications of Test
Facilities at MTF

Single Stage Shuttles Exalted by AIAA Member

Key Appointments in MSFC Space Shuttle Program
Become Effective

Construction of Space Shuttle Runway Begins

McDonnell Douglas to Negotiate Space Shuttle
Support Contract

Award of Contract for Design Engineering Support
Services

IBM Selected to Design, Develop, Implement
Computing System

Use of Boeing 747 Aircraft as Space Shuttle
Ferry Announced

Award of Contract to ITT for Two-way Optical
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COMPOHEHT
S5

COMPOREHNT INDEX

DATE RYEHT

74/06/18 Data Link

74/10/01 Formation of the Space Shuttle Operational
Management Assessment Team

74/10/18 Announcement of Space Shuttle Landing Site

T74/12/04 Space Shuttle Cost and Review Committee
Recommended Program Changes

75/701/00 Award of Contracts to Army Corps of Engineer

75/02/23 Criteria for Selection of Astronauts Discussed

75/04/01 Space Shuttle/Spacelab Connecting Tunnel Tested
at MSFC

75/06/18 Award of Space Processing Eaquipment Contracts to
TRW and GE

75/06/24 Development of Testing Technique for Space
Shuttle Spray-on Insulation

75/709/17 Wind Tunnel Test of Space Shuttle Model at AEDC

75/08/29 Space Shuttle Training Aircraft Test Flown

75/08/30 Acoustic Tests on Space Shuttle Model Resume

75/10/18 Rockwell Charged with "Entertaining” NASA
Employees

75/10/30 Modifications of Saturn V Test Stand Announced

75/11/18 Report by Boeing on Space Shuttle Electrical
Problems

76/02/06 MSFC Test Program Aimed at Reducing Space
Shuttle Launch Noise

76/02/25 Commander of First Free-flight Test Chosen

76/04/07 Completion of Ligquid Hydrogen Transfer Facility
at NSTL

76/04/17 Safety of Space Shuttle Nuts and Screws
Questioned

76/05/07 Launch abort System Removed

76/07/00 MSFC Activities in July 1976
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COMPONENT __ DATE

S5

76/07/08

76/09/19

76/09/22
76/10/07

76/10/24
76/10/29

77/02/28

77/03/16

77/03/17
77/04/05

77/04/06

77/05/06

77/05/16

77/06/17

77/06/24
77/07/15

77/07/26
77/07/29

77/08/01

COMPONERT INDEX
REVEHRT

Call Issued for Space Shuttle Astronaut
Candidates

Relocation of Crew Training and Mission Control
Activities

DOD Didn"t Want Space Shuttle

Modifications of the Space Shuttle Propulsion
System Test Stand

RIC Inspectors Find Fake Transistors

Selection of Bendix for Testing Equipment
Contract Negotiations

Award of Contract to United Technologies Corp.
for Space Suits

Announcement of Award of Contract to Sperry
Support Services

NSTL's MPT Test Stand Turned Over to Rockwell

Award of Contract to T.H. Taylor Construction
for MVGVT Test Platforms

Award of Contract to Bryson Construction for
Airfield Modification

Announcement of Award to MMC for Construction of
Test Stand

NASA Had Chosen "Key Missions” for the Orbital
Flight Tests

Major Constructions at KSC for Launching Space
Shuttle

Orbiter Simulator Arrives at NSTL for MPT

Applications for Space Shuttle Astronauts
Received

Third Manned Captive Flight

Shuttle Astronauts to Report to JSC for
Interviews and Exams

Identification of About 40 Future Space Shuttle
Payloads
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COMPOHENT
)

COMPONERT INRDEX

DATE EVENT

77/11/05 Preparation of Electronic Simulations of Space
Shuttle Orbital Missions

77/12/05 Completion of Open Sea Tests on Space Shuttle
Retrieval Equipment

78/01/01 Navy Divers Support Space Shuttle Weightlessness
Tests

78/01/23 Scheduling of Skylab Rescue Shuttle Mission

78/02/08 747 Orbiter Transport Arrives at Redstone

78/03/01 Components Arrive at MSKFC for Vibration Tests

78/03/17 Appointment of Flight Directors at JSC

78/04/14 GVT Modification Completed

78/05/30 Start of MVGVT Tests

78/08/15 Third MPTA-098 Static Firing

78/08/02 Work Begun on Test Stand in Preparation for
MVGVTs

78/08/22 Orbital Flight Tests Given a Designation System

78/08/01 Space Shuttle Air Pressures and Loads Tested by
USAF

78/08/20 MVGVT Test Begun on Liftoff Configuration

78/10/11 First Assembly of all Components of the Space
Shuttle

78/10/24 NASA Announces Date for First Manned Space
Shuttle Flight

78/11/15 Delivery of Empty SRBs for HMVGVT

78/12/06 MVGVT Results Reveal Deviations

79/01/11 Delay Looming for Space Shuttle

79/01/20 Launch Date Rescheduled

79/02/23 MVGVT Completed at MSFC

79/03/08 Model Used for Space Shuttle Noise Test

79/03/28 Space Shuttle Model Static Test
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COMPONENT __ DATE

53

79/03/29

79/05/01
79/05/10

79/06/05
79/06/28
79/07/14
79/07/15

79/08/17
79/09/07
79/09/18
79/10/16
79/11/05
79/11/14

79/11/28
79/11/30

79/12/20
80/01/09

80/01/10
80/01/17
80/01/28
80/03/04

80/03/21

COMPONENT INDEX
EVENT

Space Shuttle Elements Safety & Quality Review
Series Completed Today

Space Shuttle Cost to Hit $8 Billion
Congressional Probe of Space Shuttle

Space Shuttle Main Propulsion Test (MPT) Begins
Second Phase

Senate Approves More Money for the Space Shuttle
Launch Delayed
Ex-astronauts Pronounce the Shuttle Unsafe

U.S. and U.S.S.R. Meet in Switzerland Regarding
Space Shuttle

Flippo and Lucas Meet Privately

Two Shuttle Test Flights To Be Cut

Report Hits Delay of Space Shuttle Project
Short Funds Cited as Top Drawback

Rockwell Under Investigation

President Carter Pledges Full Support for Space
Shuttle

Space Shuttle Payload Gets Titan Boost

Military Construction Bill Related to Shuttle
Signed into Law

Mock Space Shuttle Flight Successful

Astronauts Complete Mock Shuttle Launch and
Flight

Space Shuttle Mock Launch Halted
Orbiter Integrated Tests (Mock Flights) Conclude
Columbia Powered Up for Test

Space Shuttle Capacity for Polar Orbits to be
Increased

Shuttle Survives First Budget Cut
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COUPONENT INDEX

COMPONENT ___DATE EVENT
SS 80/03/31 Shuttle Untouched by NASA Budget Cuts

80/05/22 Delay of First Launch Announced

80/06/10 Simulated Launch Aborted and Relaunched

80/07/12 Tenth Static Firing of MPTA-098

80/07/31 Firset Space Shuttle Launch Date Announced

80,/08/06 HOS5C Reactivated

80/08/14 MSFC Announces No Launch Delay from SSHE Test
Accidents

80/08/27 Four Key Prelaunch Dates Announced

80/09/23 Mock Launch at JSC

80/10/07 Launch Simulation Conducted
Liquid Propellant Booster Module Contract
Awarded

80/10/20 Contract for Shuttle-derived Launch Vehicles
Study Awarded

80/11/07 MSFC Issues Contract to MMC

80/12/04 ESEC Engineers Support Shuttle Interface Test at

80/12/06 Shuttle Goes Through Simulated Launches

80/12/15 Space Shuttle Flight Control Integrated Test
Completed

80/12/17 Shuttle Goes Through Third Simulated Launch

80/12/29 Shuttle Mounted on Launch Pad 39A

81/01/29 Ground Launch Sequencer Tested

81/02/02 Launch Delayed Again

STS-1 Dress Rehearsal

81/02/13 FRF Delayed
81/02/19 Reagan Administration Supports Space Shuttle
81/03/19 Columbia Passes Final Test; RIC Worker Dies
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COMPONENT
8S

SSME

COMPONENT INDEX

DATE EVENT
81/03/24 Launch Delayed Again
81/04/01 Launch Moved to 10 April

Second Shuttle Technician Dies

81/04/09 Tourists Gather at the Cape
81,/04/10 Shuttle Launch Delayed by Computer Problem
81/04/12 Launch of Columbia
81/04/13 Columbia’s Second Day in Space
81/04/14 Columbia Returns to Earth After First Flight
70/02/18 RFPs Issued for Definition and Planning of SSME
70/04/30 NASA Announces Selection of SSME Phase B

70/09/22-23

70/12/01
71/03/01

71/04/21
71/07/12

71/08/03

71/09/01

71/12/22

72/02/04

72/03/07

72/04/04

Negotiation Contractors
SSME Requirement Review
SOME Design Review Meetings at MSFC

Announcement of SSME Testing Site (Mississippi
Test Facility)

Issuance of RFPs on Development of SSMEs

SSME Proposal Submitted

Announcement of Negotiations for Development and
Delivery of SSMEs

Formal Protest Filed Against NASA by Pratt &
Whitney

Signing of SSME Design Contract with NAR
Rocketdyne Division

Announcement of l-month Extension of Rocketdyne
Contract

Announcement of NAR Rocketdyne SSME Contract
Extension

Extension of NAR Roéketdyne SSME Interim
Contract

Award of SSME Development/Production Contract to
Rocketdyne
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COUPONERT ___DATE

SSME

72/07/10

72/08/16

74/04/17

75/03/24

75/04/10

75/05/06
75/06/07
75/06/24

75/06/30

75/10/17
75/12/20
76/01/08
76/01/31
76/02/05
76/03/10
76/03/12
76/03/31
76/04/09
76/05/24
76/05/28
76/07/16
76/07/30

76/09/02

COMPONREHT INDEX
EVENT

Three Contract Awards Annocunced by MSC for Space
Shuttle Work

SSME Prime Contractor Contract Signed

Award of Contract for Construction of SSME Test
and Industrial Facilities

Assembly of the First SSME Completed

Arrival of First Space Shuttle Ground Test
Hardware at MSEC

Award of SSME Subcontracts
Rockwell Conducted Ignition Test of ISTB

RIC Rocketdyne Test Fired Main Chamber of the
SSME

Award of Contract to Air Products and Chemicals
for LH2

SSME Mainstage Test

SSME 60 Second Duration Test

SSME 0002 Arrives

SSME Test 901-037 Conducted

Subscale Thrust Chamber Assembly Test

SSME Test 901-043 Conducted

SSHME Test 901-044 Conducted

First Test Firing of the Second SSME

Center Director s Quarterly Review Held

SSME Controller Delivered to MSFC

SSME Contract Extended

First SSME Flight Configuration Nozzle Completed
SSME Test Fired for 650 Seconds

Three Dummy SSMEs for Orbiter 101 Received by

RIC
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COMPONENT
SSME

COMPORENT INDEX

DATE RVENT

76/09/30 Firing of a Developmental Test Engine for the
Space Shuttle

77/03/08 Amendment of Rocketdyne SSME Contract

77/03/18 SSME Tested at Rated Thrust Conditions

77/05/04 Contract Modification Awarded to RIC Rocketdyﬁe
in SSME Program

78/03/01 National Academy of Sciences SSME Report
Released

78/04/06 SSME Test Failures Threaten to Delay Program

78/04/21 First MPTA-098 Static Firing
SSHME Ignition Test Completed

78/05/18 Second MPTA-098 Static Firing

78/056/24 First Major Test Firing of the Three SSMEs
Successful

78/05/31 Amendment to Rocketdyne SSME Contract

78/07/05 Electronic Simulators of SSME, SRB, and ET Pass
Avionics Tests

78/07/07 First Shuttle MPT Series Completed
Fourth MPTA-098 Static Firing

78/09/11 SSME Runs Full Duration

78/09/20 Flight-Configured SSME Exceeds Certification
Level

78/10/30 SSME Passes Test

78/12/15 Failure of an SSME Liquid Oxygen Heat Exchanger
Studied

79/02/16 SSME Testing Stopped by NASA

79/03/17 SSME 2005 Delivered to NSTL

79/05/04 Fifth MPTA-098 Static Firing

79/05/12 Columbia s First SSME Passes Flight Acceptance

Test
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COMPONENT __ DATE

SSME

79/05/14
79/06/12

79/06/27
79/07/02

79/07/11
79/07/20

79/07/27
79/09/17

79/09/22
79/09/25
79/10/01
79/10/03
79/10/10

79/10/12

79/10/24
79/11/04
79/11/24
79/12/117
80/01/08
80/01/11

COMPONENT INDEX
RYEHT

SSME Fire Delays Test

Fifth MPTA-098 Static Firing

SSHME Tests Shut Down Again

SSME Preliminary Flight Certification Completed
MPTA-098 Static Firing

SSME Test Halted

SSME Arrives at Cape

Last of Columbia’s Three SSMEs Passes Flight
Acceptance Test

SSME Tests Delayed Until October 1979

Phased Approach Cited for Overruns in Space
Shuttle Costs

SSME 0105 Test Firing

Second SSME 0105 Test Firing

Third SSME 0105 Test Firing

Texas A&M Negotiating SSME Contract
Space Shuttle Valve Fix Corrects SSME Problem
SSME 0008 Test Firing

SSME 2004 Test Firing

Second SSME 0008 Firing

Second SSME 2004 Test Firing
MPTA-098 Static Firing Scrubbed
MPTA-098 Static Firing Failure

SSME 0008 Fired

MPTA-098 Static Firing

SSME 2004 Firing

SSME 0007 Firing
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COMPONERT INDEX

COMPORENT DATE EVENT

SSME 80/01/15 SSME 0007 Firing
SSME 2004 Firing

80,/02/08 Flight Configuration Engine Successfully
Completes Test Series

80,/02/28 Successful Completion of Full Duration Test of
MPTA-098

80/03/13 SSME Passes First Full Power Test

80/03/20 Eighth MPTA-098 Static Firing

80/03/31 SSME Runs at 109% of Rated Power

80/04/14 SSME Passes Second 109% Test

80/04/16 MPTA-098 Static Firing

80/04/19 SSME 2004 in Third Static Test

80/05/30 MPTA-088 Static Firing Reconducted

80/06/01 SSMEs on Orbiter 102 Undergo Series of Firings

80/06/02 SSME Successful Retest

80/06/16 Third SSME Successfully Retested

80/07/23 SSHME Damaged

80/07/28 Standby Engine Fired

80/07/30 Standby Engine Failure

80/08/03 Installation of SSME's in Orbiter 102

80/09/20 SSME 0007 Tested

80/09/23 SSME 2008 Tested

80/09/27 SSME 000;7 Tested

80/09/30 SSME 0007 Tested

80/10/02 SSME 0007 Tested

80/10/04 SSME 0007 Tested

80/10/07 SSME 0007 Tested
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COMPONENT
SSME

COMPONENT INDEX

DATE RVYERT
80/10/07 SSME 0009 Tested
80/10/09 SSME 0007 Tested
80/10/10 SSHME 0009 Tested
80/10/11 SSHE 0007 Tested
SSME 0008 Tested
80/10/13 SSME 0008 Tested
80/10/15 SSME 0009 Tested
80/10/20 Modified SSME Nozzle Vibration Test Series
Completed
SSME 0007 Test
80/10/22 SSME 0009 Test
80/10/25 SSME 0009 Tested
80/10/31 Explosion at MSFC Test Site
80/11/03 MPTA-098 Static Firing
80/11/05 SSME 2008 Tested
80/11/06 SSME 0007 Tested
SSHME 0009 Tested
80/11/08 SSME 0007 Tested
80/11/10 SSME 2008 Tested
80/11/11 SSME 0007 Tested
SSHE 0009 Tested
80/11/13 SSME 0007 Tested
SSME 0009 Tested
80/11/15 SSME 0007 Tested
SSME 2008 Tested
80/12/01 SSME 0007 Tested
80/12/02 Final Cycle of SSHME Preliminary Certification
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COMPONENT __ DATE

SSME

80/12/02

80/12/04
80/12/05
80/12/06
80/12/12
80/12/15
80/12/30
81/01/17

81/01/21
81/01/22
81/01/23
81/01/26
81/01/31
81/02/09

81/02/20
81/02/23
81/02/25
81/02/26
81/02/28
81/03/02
81/03/03
81/03/05

81/03/06

COHMPONERT INDEX

EVENT

Tests Completed

SSME

MPTA-

SSME
SSME
SSME
SSME
SSME

Last

0009 Tested

098 Static Firing Retest

2008 Tested

0007 Tested

2008 Tested

0009 Tested

Certification Tests Completed

Test Firing of MPTA Before Maiden Space

Shuttle Flight

SSME
SSME
SSME
SSME

0009 Tested
0007 Tested
0009 Tested
0009 Tested

Columbia’s Spare SSME Begins Acceptance Testing

Columbia's SSME Flight Spare Completes
Acceptance Tests

SSME

0007 Tested

Flight Readiness Firing of SSMEs in Orbiter 102

SSME
SSME
SSME
SSME
SSME
SSME
SSME

SSME

0110 Tested
0110 Tested
0006 Tested
0006 Tested
0110 Tested
0006 Tested
0006 Tested

0008 Tested
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COMPONENT __ DATE

STS

69/04/03
69/08/05

69/09/15

69/10/03

69/11/10
69/12/10
70/01/12

70/02/12

70/09/15
71/01/22

71/03/11

71/04/12
71/04/27
71/06/10
71/08/10
71/11/10

72/07/01

73/01/05
73/01/26
73/02/17

73/07/23

COLPONENT IRDEX
EVEHT

Thomas 0. Paine Becomes NASA Administrator

Testimony by Paine, von Braun, and Mueller on
Future of Space Program

Presentation of THE POST-APOLLO SPACE PROGRAM
Report to the President

Shuttle Assistant for MSC Flight Crew Operations
Directorate Chosen

Resignation of Dr. George E. Mueller Announced
Dr. George K. Mueller Resigns

Myers Replaces Mueller as Associate
Administrator for MSF

House Committee on Science and Astronautics
Release Study

Dr. Thomas Paine Resigns as NASA Administrator
Reorganization of OMSF

Confirmation of Dr. Fletcher as NASA
Administrator

RAM Definition and Design Contract Awarded

Dr. James C. Fletcher Becomes Administrator
NASA Announcement of OMSF Space Shuttle Program
NASA Appropriation Bill Signed Into Law

Feasibility Study Contract of Space Shuttle
Fly-away Airport Awarded

Dr. Hernher von Braun Retires from NASA to Join
Fairchild

Reduction in Manned Space Flight Delays Shuttle
Dr. Rocco A. Petrone becomes MSFC Director

Nixon Signed into Law the Bill Changing MSC to
JSC

President Signs HR 7528 into Law (FY74 NASA
Authorization Bill)
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COMPONENT
STS

COHMPONERT INDEX

DATE EVENT

73/08/27 MSC Officially Rededicated as JSC

74/03/05 Reorganization of NASA Headquarters and MSFC

74/05/08 Yardley Named Associate Administrator for MSF

74/06/14 Mississippl Test Facility s Name Changed

74/06/17 Dr. William R. Lucas Becomes Director of MSFC

74/06/22 Nixon Signed NASA°s H.R. 13998 into Public Law
93-316

T4/12/23 Award of Planning Study Contract to McDonnell
Douglas

75/01/28 New Director of KSC

75/04/09 Dr. Rocco Petrone Leaves NASA

75/06/19 FY76 Appropriations Bill

75/07/01 Celebration of 15th Anniversary of MSFC

75/07/30 NASA Announces Selection of MMC for Support
Contract

75/08/06 Announcement of Facilities Modification Contract
to Alabama Firm

75/09/28 Transfer of Programs to Different Offices

75/12/10 Distribution of NASA Standard Parts List
Space Station Concepts Reported

76/03/24 New Spacesuit Design for Space Shuttle Travelers

76/04/13 Supplemental Funding for NASA Authorized by the
House

76/08/09 FY77 Budget s Space Share to Increase Only
Slightly

77/05/01 Dr. James C. Fletcher Resigns as HNASA
Administrator

77/06/16 Wernher von Braun Dies

77/07/18 NASA and India Sign Memorandum of Understanding

77/08/20 McDonnell Douglas Astronautics Awarded SSUS

32




COMPORENT
STS

Test

COMPONENT INDEX

DATE EVENT

77/09/20 Contract

77/10/14 Two MSFC Scientists Chosen for Further Screening

78/01/16 Selection of Astronaut Candidates

78/03/17 Selection of Crews to Begin Shuttle Flight
Training

78/07/00 Richard Smith Appointed Deputy Associate
Administrator for STS

78/07/20 Richard Smith Named Deputy Associate
Administrator for STS

78/11/30 Experiment Pallet for Shuttle Flights Arrives
from Europe

79/02/06 Research Supports More Spacecraft

79,/08/08 New KSC Center Director Named

79/10/30 Space Shuttle Flights Booked

79/11/05 L. Michael Weeks Joins NASA

79/11/17 New Space Shuttle Director Named

80/05/13 NASA Announces Selection of NSTA to Monitor
Student Shuttle Projects

81/03/18 Beggs Named NASA Administrator

77/05/24 Modification of Saturn Test Stand Completed
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