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THE WHITE HOUSE

WASHINGTON

February 26, 1991

MEMORANDUM FOR RICHARD G. DARMAN "r_,/
FROM: D. ALLAN BROMLEY
SUBJECT: NASP BUDGET SUBMISSION, FY 92

In the course of our discussions with the Vice President, you
asked that we provide succinct information on the NASP teaming
arrangement and on NASP spinoff technologies for OMB's use.
Those papers are attached. (We have much greater detail should

you be interested.) Please let me know if we can be of further
help.

Attachments:
1. The NASP National Team
2. NASP Technical Accomplishments
3. NASP Technology Spinoffs



THE NASP NATIONAL TEAM

The NASP National Program Office (NPO) was formerly established in
1990 with the strong backing and support of the government-led
Joint Program Office (JPO). The NPO consists of the five original
contractors: General Dynamics, McDonnell Douglas, Rockwell, Pratt
and Whitney, and Rocketdyne.

The teaming agreement is structured to ensure equality, and
equitability of work so that in the future the U.S. aerospace
industry will have at 1least five companies competent in air-
breathing hypersonic vehicle design and development. The
management and organization of the NPO is designed to ensure an
equal sharing of responsibility among the joint venture partners.
It is headed by a Program Director from Rockwell who was chosen by
the companies.

Equitability within the NPO is not measured on the basis of the
volume of work each contractor does but on the understandlng that
the parties will have an equitable participation in all of the
technical and management functions of the X-30 program. In
practice each of the contractors is assigned lead respon51b111t1es.
In addition, each of the three airframe companles is assigned a
lesser role in those airframe areas where it is not the designated
leader. This same partnership philosophy is applied to the two
propulsion companles -=- Rocketdyne and Pratt and Whitney. 1In this
way accountability is maintained through the de51gnat10n of "leads"
while at the same time providing the five companies experience in
all areas of the NASP airframe or propulsion system.

With the formation of the NPO the nature of the contract also
transitioned from a competitive, fixed-price acquisition to a
single, cost-plus-award-fee contract. To further promote
cooperation among the contractors the NPO agreed to an equal
distribution of the contract fee. According to the Program
Director, "By equally dividing the fee, all contractors will
recognize that the only way to earn money is to do what’s best for
the program. The only way a company can succeed is if the whole
team does."

Yet another innovative concept that breaks new ground is the
involvement of government 1labs and research centers in this
national effort. Using a process called "mainlining" certain
government facilities essentially assume the role of subcontractors
and accept responsibility for explicit pieces of NASP work. Their
work statements are developed jointly by the NPO and the Joint
Program Office but only JPO directs the 1labs. As a result
accountability is maintained but the unique expertise the 1labs
possess is not lost to the program.



NASP TECHNICAL ACCOMPLISHMENTS

The following represent some of the key technical accomplishments
for which the NASP program can take credit:

1. The development of a synergistic NASP vehicle design which
produced better performance than any of the previous competitive
designs. The design features a twin-tailed, wedged-shaped
aircraft with three scramjet engines incorporated within the
underside of the X-30.

2. Completion of subscale wind tunnel testing to speeds greater
than Mach 14. These tests provided the lift, drag, and control
moments that establish the basis for vehicle performance
prediction.

3. Completed a series of tests to successfully demonstrate a
scramjet engine operating at a speed of Mach 17.

4. Manufactured titanium metal matrix composite panels and
installed them in a structural test fixture. The panels will be
used for thermal protection on the underside of the X-30

5. Manufactured a large-scale cryotank section. The lightweight
tank section passed two tests at full pressure with liquid
nitrogen substitute. This was the first successful demonstration
of the lightweight thermoplastic noncircular tank concept.

6. Completed development of computational fluid dynamic (CFD)
codes for the hypersonic forebody, inlet, and nozzle component
flows. These CFD codes were validated by simulating the
experiments in a hypersonic wind tunnel. The CFD codes provided
key reaction rates for hydrogen-air mixtures required for
accurate scramjet performance.

7. Successfully tested a concept for actively cooling the
airframe, demonstrating that leading edge structures can
withstand the heat produced at speeds approaching Mach 15.




NASP TECHNOLOGY SPINOFFS

The following represent technology spinoffs resulting from the
NASP Technology Development Program. They are identified as
actual (A) or in process (1) spinoffs.

1. (A) The development of expanded integrated thermal-
structural analysis tools for larger, more complex applications.
These new methods have already been used for the design of a heat
exchanger on a fighter aircraft and, the fabrication of lighter,
stiffer wings for commercial aircraft.

2. (A) The development of a new set of analytical methods for
computing supersonic/hypersonic boundary layer transition that
result in more accurate drag prediction and lighter aircraft.

3. (A) The design and manufacture of prosthetic joint
replacements. By using titanium metal matrix composites
developed under the NASP program the durability of many joint
replacements will double (20 years versus the 10 year average
1ife) resulting in a dramatic reduction in the number of major
prosthetic surgical procedures. These new joint replacements are
currently in the FDA evaluation cycle.

4. (A) The development of new thermal barrier material that is
virtually opaque to infrared energy. It has the potential to
reduce home cooling costs by 20% and lower heating costs by 10%.

5. (I) The design and fabrication of lightweight, high
temperature internal combustion exhaust valves. The valves are
50% lighter than conventional steel valves and will have higher
oxidation resistance.
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5. i: = I NASP Technology Transfer Report

THE SKY IS NO LONGER THE LIMIT!

August 1991 Edition

The “dog days”of summer are upon
us, and proof positive is the “Aot”
time we had at the NASP Reserves
Technology Transfer Team August
Seminar. Look for the “sizzling”
details in this edition of the Report.

August Reserves Seminar - New and Improved
--Mr. Adrian DeNardo, SAIC

In an effort to get the Reserves Team members
better acquainted with the NASP, as well as
organizations that can assist in transferring NASP
technologies, the August seminar was formatted to
allow for more direct experiences within both
categories.

The tours of the Wright Laboratories’ Flight
Dynamics Lab and Materials Lab gave all who attended
a first-hand look at some actual NASP components
being tested. In the Flight Dynamics Lab, Team
members witnessed two structural components being
rigged for testing, while in the Materials Lab, members
observed high temperature testing of small samples of
NASP metal matrix composite material.

The visits to the Edison Materials Technology
Center and the Ohio Advanced Technology Center
served to acquaint the Team with representative
state-sponsored organizations which foster technology
transfer. Discussions with the respective heads of
these organizations offered much insight as to the
real technology imperatives which drive commercial
enterprises.

Based on the success of this seminar, we will
continue to work at getting more of this same kind of
interaction in future seminars. For upcoming events
we will also try to have NASP technologists
accompany the Reservists to the technology transfer
organization, as well as have the members of the
technology transfer organization or representative
industry accompany the Team members to the NASP
technology location. By conducting this type of
exchange, we hope to gain two things:

1. The respective Government and
commercial technologists will gain a
solid appreciation of respective goals
and technology needs.

2. The Reserves Team members will gain
an understanding of these mutual
interests and will be able to export the
process to their home locations.

Overall, the seminar’s blend of tours through the
various Wright Laboratories, interactions with the Ohio-
sponsored technology transfer organizations, and
exchanges between the respective Reserves Detachments
is what contributed to the success of the seminar.

DAYTON MANAGEMENT GROUP CORNER
August Tour Seminar
--CPT Mary Slenski, Dayton Management Group

The third NASP Technology Transfer Reserve
Seminar was held on 7 through 9 August 1991. The
focus of this seminar was different than the two
previous--after a year of work, the objective was to
update and share progress. Sixteen Reservists
attended--five of them for the first time. Highlights
were presentations on the Edison Materials
Technology Center and the Ohio Advanced
Technology Center and briefings by Reservists to the
JPO describing their technology transfer projects.
Dayton, Los Angeles, Houston, Tullahoma, and
Andrews each reported their project status and future
plans. The Detachment briefings were attended by
Mr. Dick Culpepper, NASP Special Assistant for
Technology Transfer.

It was obvious that much had been
accomplished by the Reservists, the JPO, and SAIC.
Technology descriptors are becoming available in
hard copy, approved for public release at Level II, and
in greater detail for parties having DLA certification.
The technology transfer “tools” which were
identified at last August’s seminar are now clearly
defined and many of the Reservists’ questions on
“how to” now have more definitive answers.

The NASP Technology Transfer Reserves
Projects continue to be a high visibility effort. COL
Phil Bruce, the new Deputy Program Director,
opened the seminar and returned to informally
discuss technology transfer and our projects. BRIG
GEN Jerry White was updated on all of the
Reservists’ Technology Transfer Projects, and our
work continues to have his support.

NASP Article in Design News
--MA] John Thomas, NASP JPO

An article entitled, “NASP: A Leap Into the
Unknown,” appeared in the 26 August 1991, edition
(Vol. 47, No. 16) of Design News. The article was
based on a series of interviews conducted with JPO
personnel, including Dr. Robert Barthelemy, Program
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Director; Mr. Robert McGuffee, NASP Contractor Team's
National Program Office; and MAJ John Thomas, NASP

JPO

The article provides a good overview of the
technical challenges in building the X-30. The spinoffs of
NASP-developed technologies are also discussed,
including potential materials applications, uses of high-
temperature instrumentation, computational fluid
dynamics, and the movement toward use of hydrogen as
an energy source. One of the aspects of the NASP
program that caught the interest of Design News was the
teaming arrangement that led the program to join the
three airframe contractors (General Dynamics, Rockwell,
and McDonnell Douglas) and the two propulsion
contractors (Pratt & Whitney and Rockeydyne) into a
Contractor Team to design the X-30 vehicle.

For an update on the NASP program, this article
is an excellent one to read.

Reservists Provide Representation From 22 States
--Mr. Adrian DeNardo, SAIC

The map accompanying this article shows those
states in which Reservists are currently working on
NASP technology transfer projects. As of this writing,
there are 61 individuals representing 22 states (14 Navy,
47 Air Force). These numbers are not 100 percent
accurate because we have not yet received the "home
ports" of our newest team members from the Navy.
Once we have, I will update the map accordingly. The
number shown in each state indicates the total of
Reservists residing there.

One reason for our looking at states coverage by
team members relates to an initiative which we began a
few weeks ago. As mentioned in this Report last month,
we sent a letter to each state’s technology transfer
organization requesting information about their policies
and programs. By doing so, we have been obtaining
organizational information to use for technology
transfer. Most state Departments of Development have
set up or identified an agency or multiple agencies to act
as “intermediate” or sponsoring agencies for technology
transfer efforts. During the August seminar, we visited
three such Ohio-sponsored organizations--the Edison
Materials Technology Center, the Center for Artificial
Intelligence Applications, and the Ohio Advanced
Technology Center.

Although we have not received information from
all states, our intent is to begin sending information
packets to the Detachments as soon as we receive
information from a state with a cooresponding
Reservists representative. By using this information,
each of you will be able to find organizations similar to
the Ohio organizations the August group visited and
utilize them as part of your technology transfer project.
This method saves time and effort on your part and will
assist you finding those people who truly have a stake in
using the technology.

To date, we have received information from 16
states. We will determine those states which have
matching Detachments and forward the information to
those Detachments to get the ball rolling. We will
continue to pass the information as we receive it and
keep you apprised of our progress. You, in turn, must
keep us updated of any success you achieve as a result of
this interaction.
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FYI ..

The TDD has made its way through the public
affairs approval process, and is now being revised
for the public release version. Copies will be
forwarded to each Detachment upon complietion.

NASP JPO Visits NASA HQ
--MA] John Thomas, NASP [PO

A meeting was held on 21 August 1991, between
JPO personnel (Mr. Dick Culpepper, Mr. Bill Powell, and
MA] John Thomas) and a group of NASA personnel
representing NASA’s programs for technology transfer.
The first objective was to exchange information on each
others’ technology transfer programs. MA] Thomas
gave an overview of the various initiatives the NASP
program has undertaken to proactively stimulate
applications of NASP-developed technologies. The
activities of the NASP Contractor Team in this task were
described, as were the JPO Technology Transfer Reserves
Projects, the planned cooperative effort with SDIO
involving the Technology Applications Information
System (TAIS) data base, the AIAA applications
assessment study of NASP technologies, and the efforts
of the NASP support contractor, SAIC. The JPO’s process
for providing technology information to domestic firms
certified to have access to ITAR restricted material was
also explained in detail. In turn, the NASA personnel
described their major technology transfer efforts,
including the NASA Tech Briefs magazine, the
functions of the Technology Utilization Offices at the
NASA Centers, the Technology 2001 Conference
sponsored by NASA, and the hosting of industry
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workshops by the NASA program for application
engineering.

In the course of these discussions, it became
evident that there are several areas in which cooperation
would be of mutual benefit. A series of action items
were agreed upon to foster this cooperation, as follows:

1. A second meting was tentatively planned
for mid-October to begin incorporating
NASP technology write-ups into the
NASA Tech Brief magazine. An
overview article on the NASP program
and its technology transfer effort is also
planned.

2. Mr. John Cleland, Manager of Industrial
Applications at the Research Triangle
Institute, will write a description of an
industry workshop on NASP
Technologies to be hosted by NASA
Langley’s Technology Utilization Office
next year. The workshop would provide
an opportunity for a focused group of
industry representatives to see first-hand
the NASP technologies wunder
development at NASA Langley, and
would make them aware of opportunities
for marketing products based on these
technologies under Cooperative Research
and Development Agreements (CRDAs)
with the Center.

3. Mr Dick Culpepper intends to support the
next NASA Technology 2001 Conference
in December with a NASP booth to be
manned by JPO personnel.

4. MA] Thomas will provide Mr. Ray
Gilbert (NASA Code C) a list of the Air
Force Reserves Officers who have been in
contact with several of the NASA
Technology Utilization Offices. Mr.
Gilbert intends to make sure that they are
well supported.

9}

. MA]J Thomas will also provide Mr.
Gilbert additional documentation on the
NASP technology transfer effort.

It has taken time for the NASP technology
transfer effort to gain momentum. We continue to seek
every possible avenue to make NASP technologies
available to U.S. commercial and defense-related
businesses. We have, thus far, added many stars (USAF
and USN Reservists, AIAA, SAC, etc.) to the NASP
technology transfer flag. This NASA cooperative is yet
another star illuminating this venture.

consuming process. ﬁ{i@;
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Tech Transfer Tidbits
--Ms. Carol Lohman, SAIC

Just prior to the August Reserves Seminar, I had
the fortunate opportunity to attend the AIAA Workshop
held at Rocketdyne’s facility in Westlake, California, on 5
and 6 August. An article, with complete details is
presented in this edition of the Report.

A quick update--we have not had a whole lot of
time to get the backlog of information entered into the
technology transfer data base; but we are still working on
it bit-by-bit. We hope to have the backlog entered by the
end of October, or sooner. Maybe next month the effort
will have progressed to the point that we can report an
improved status.

SAIC and the NASP JPO will be hosting an
orientation for several Navy Reservists from NAS
South Weymouth, Massachusetts, on 28 and 29
September 1991. We expect to present the same type of
information at this orientation as was presented at the
first two Air Force Reserves Technology Transfer Team
Seminars.

Information is still rolling in from the various
states in response our request for their technology
transfer policies and programs. We will be contacting
Detachments , when we match up the state responses, to
coordinate Reservists interaction with the appropriate
agencies.

Finally, every now and then we pass information
through the AMS E-Mail system. Be sure to check your
messages regularly.

Be sure to catch Caroi’s Corner next month for
more Tech Transfer Tidbits.

CAROL'S CORNER CAROL'S CORNER CARQOL'S CORNER

AIAA Workshop
--Ms. Carol Lohman, SAIC

The AIAA-sponsored Workshop was held on 5
and 6 August 1991, at Rocketdyne’s facility in Westlake,
California. It was attended by Mr. Terry Kasten, NASP
JPO, and Ms. Carol Lohman, SAIC.

The purpose of the AIAA task, in general, is to
identify other aerospace applications for technologies
developed in support of NASP. Basically, it is a
brainstorming effort with the focus on the diversity
of aerospace applications other than NASP-derived
vehicles (NDVs). In attendance were approximately
30 AIAA members, representing various aerospace
companies and NASA centers, along with many
NASP technical experts (both contractor and
Government) who gave presentations on NASP
technologies.
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The workshop was divided into five working
groups: systems, materials and structures manu-
facturing processes, propulsion, subsystems, and
aerothermodynamics. The objectives of the first
workshop meeting were to define the working group
organization (members, chair, liaisons to other working
groups, charters, etc.), and to familiarize working groups
with NASP technologies through the technical
presentations. The Systems presentation was given to
the entire workshop attendance, with the remaining
presentations running in parallel. Hardcopies of the
presentations will be provided to each Reserves
Detachment or Center once they are received at SAIC.
Currently, we have the Materials and Structures
presentations, and it will be sent with the next
Detachment mailing.

AJAA will be collecting working group inputs and
compiling them into a report and presentation to the
NASP team (JPO and NPO) sometime in January 1992.
Working groups are requested to identify the potential
area or system for application, determine the “need date”
for the technology, ascertain the state of maturity of the
technology, identify and describe the remaining effort
needed to bring the technology to readiness, and identify
and define cost and schedule risks, where possible. The
second workshop meeting is tentatively scheduled for
early December to coincide with the AIAA Third
International Aerospace Plane Conference in Orlando,
Florida.

You can be sure we will keep you abreast of the
progress and results of this task.

NASP Receives Coverage by Local News

--Mr. Adrian DeNardo, SAIC

The Beavercreek Daily News highlighted the
NASP program in a recent article (17 August 1991). This
article evidenced the achievements of the materials and
structures engineers supporting the NASP development.
It is reprinted below for your enjoyment.

This type of coverage is a “small step” for NASP,
but a “large step” toward just what is needed to make the
X-30 a household word.

~ ey [ enud
FOR CFFiCIAL USE ONLY

The Chatter Box
ASD/NAR
Mr. Terry Kasten (513) 255-3165
MA] John Thomas (513) 255-9977
CPT Joel Bryan (513) 255-9977
USAFR
LTC Frank Foegler (513) 762-8292
Financial Sponsorship
CPT Mary Slenski (513) 429-9496
LTC Charles Darvin (919) 383-1367
Patent/Licensing
Contractors

Mr. Mike Wharton

(817) 777-5547

Consortium Contractor

POC
SAIC

Mr. Adrian DeNardo

Ms. Carol Lohman
Mr. Jim Batka

Mr. Dick Smith

Ms. Kaye Coates
Ms. Angie Hargrave

(513) 429-6608
(513) 429-6658
(513) 429-6644
(513) 4296729
(513) 4296621
(513) 429-6664

NASP engineers
receive honors

The National AeroSpace Plane

(WL) engineers at a recent NASP
Symposium.
They were for their

contributions to the NASP
materials and structures

This was accomplished thro

a NASP Contractors’ ucm"ﬂ
tum,” which accomplished the
program with unprecedented
cooperation among then com-
peting companies.

The WL team brought together a
national team of experts from Air
Force, NASA, and Navy organiza-
tions which operated as an effec-
tive technical team, which strong-
ly contributed to the success of the
program.

.. The overall team was national

dors, suppliers, fabricators, na-

Aero-Propuision and Power tional laboratories, and Air Force
NASA, and Navy Laboratories and
The NASP Materials ASAP, Centers. The program has been
which will be compieted this year,  very successful in establishing the
is a $140 miilion, three year, NASP critical NASP material
intended to technologies and in establishing
ensure that the critical materials  the baseline materials for the X-30
and structures technology will be  vehicle — a real example of team
in place to build the X-39, if a go- work on a nationai scale, led by
ahead decision is made in 1991. the WL team.
NASP JOINT PROGRAM OFFICE SCIENCE APPLICATIONS INTERNAT'L CORP.
ASD/NAR 1321 RESEARCH PARK DRIVE
WRIGHT-PATTERSON AFB, OHIO 45433-6503 = ® DAYTON, CHIO 45432
Employee-Owned Compary
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Happy 4th of Julgill

Just as our great country has
acclaimed independence for 215
years, we want you to be
independent in your quest for
technology transfer successes.
Liberate your mind, be creative,
and devise new ideas or projects
to advance the technology
transfer effort. You have the
freedom to direct the path that
technology transfer takes to the
commercial sector. It is up to you.

NASP CFD Codes for Diverse Applications

—~MA]J John Thomas, NASP JPO

NASA Langley engineers are managing NASP
Government Work Packages (GWPs) to develop
improved computational fluid dynamics (CFD) codes to
satisfy NASP simulation requirements. In particular,
two codes have been developed to the point that they
provide substantial new capabilities. CFL3D is a general
purpose code capable of three-dimensional flow
simulations involving the full Navier-Stokes equations
for capturing the full spectrum of physical effects present
in complex flows. SPARK is a CFD code tailored for
combustion simulation. These NASP codes have wide
applicability in many areas, such as internal combustion
engines, chemical engineering processes, automobile
design, etc.

These codes have already been disseminated to
more than 30 users external to the NASP program.
Recipients of the codes have included companies, such
as Rohr Industries, Inc., Cray Research, Sverdrup
Technology, Inc., and Alpha Star Corporation;
universities, such as Purdue, Ohio State, Brown, and
UCLA; and other Government laboratories, such as the
Naval Air Test Center, Argome National Laboratory,
and the David Taylor Research Center. Applications
being pursued by these users include such areas as F-18
aerodynamics, propulsion airframe integration, F-16 XL
transition control, cavity flows, code optimization,
missile aerodynamics, combustor analysis, and many
others.

If you are aware of a R&D organization that might
have an interest in these codes, there may be an
opportunity to negotiate access with the custodians at
NASA Langley. The appropriate first step would be to
provide a description of the intended use of the code, the
name(s) of the principal users and their institution/
company, and a description of the computer facilities
available. The JPO will arrange for access to the codes. It

is possible that the use of the codes may involve remote
access to the Langley computer facilities or other
appropriate facilities where the codes currently reside. If
there is sufficient interest and need, the JPO would
negotiate for some additional computing time for users
with an interesting technology application for the codes.
In addition, institutions with potential CFD applications
may not have the expertise, in-house, to modify the
codes to make them suitable for the applications. In
such cases, the JPO could provide Government CFD
experts who could assist in this effort. We are looking
for CFD technology transfer demonstration cases we
could support in this way. We would like your help in
identifying some promising examples.

A list of current users of these NASP CFD codes
will be distributed to each of the ASD detachments
working the NASP Reserves Project. For those of you
who will be attending the upcoming Reserves Seminar
on 7 - 9 August, this idea of generating applications of
NASP CFD codes, and of providing assistance in
adapting the codes, will be a topic of discussion. Come
with some ideas in mind!

Tullahoma Detachment
Identifies Transfer Potentials

--Mr. Adrian DeNardo, SAIC

Earlier this month, SAIC received three requests
for NASP information to help solve technical problems
in the private sector. Of the three, it turns out that only
one of the firms was eligible to receive the NASP
technical information. For that firm, we supplied
several Level III descriptions which we felt were
germane to the problem described. For the other two, we
forwarded DD Forms 2345, Militarily Critical Technical
Data Agreements, so that they can get a DLA-provided
certification number and receive appropriate NASP
technology information. The next step is for the
technology principals involved to begin exchanging data,
and hopefully, make a technology transfer happen.

The nature of the transfer will be dependent on
the source of the technology. If the source is a
Government organization, the source will have to
follow the procedures established for his particular
agency, while a commercial source will have to negotiate
an agreement based on ownership of the intellectual
property. Regardless of the final outcome, a report will
be compiled, per the Integrated Plan.

For those of you who wish more details on this
project, please contact LTC Bob Kirschner, of the
Tullahoma Detachment, at (205) 536-8581, ext. 242. Our
thanks to Bob and the others involved in the project.
Keep up the good work!

FOR OFFICIAL USE ONLY



CAROL’'S CORNER CAROL'S CORNER CARQOL'S CORNER

Tech Transfer Tidbits
--Ms. Carol Lohman, SAIC

Data entry in the NASP Technology Transfer Data
iBase is coming along quite well. Our tally, so far,
fincludes:

262 Technologies
288 Points of Contact
78  Organizations
4 Reservists (entered)
30 Cases
63  Surveys

As you can see, we do not have all of the data entered
yet, especially all of the Reservists data. There are about
60 Air Force and Navy Reservists now involved in this
project, representing ten USAFR Detachments, and thus
far, one USNR Center. In an effort to match the
Reservists’ areas of expertise with potential transfer cases
occurring in your region of the U.S., we are requesting
that you fill out and return to us the attached form.
(Yes, another one!!!) We realize that we have asked for
some of the same information before, and we apologize
should this request be an inconvenience to you.

As the May NTIR indicated, we are in the process
of bringing on board several U.S. Navy Reservists from
ithe Naval Air Systems Command. MAJ John Thomas
recently spent some time on the West Coast trying to
recruit more USN Reservists from the Naval Surface
Systems Command. A short orientation is tentatively
scheduled for them on 28 and 29 September 1991, and
will be hosted here, at SAIC.

Finally, we sent a letter to each state’s technology
transfer organization requesting information about their
policies and programs. With the letter just barely
distributed a week, we have already heard from two
states--Oregon and Maryland. They are both very
intrigued with the NASP program and the technologies
it has to offer. We are anticipating responses from more
states, as time goes by, and would like to involve
interested Reservists in coordinating with these
‘organizations. So, if you are interested, please let us
iknow.

Be sure to catch Carol’s Corner next month for
more Tech Transfer Tidbits.

CAROL'S CORNER CAROL’'S CORNER CAROL'S CORNER

Dayton Area to Serve as Host for NASP T2 Demo Case
--Mr. Adrian DeNardo, SAIC

As a follow-up to the “Technology Transfer
Session” conducted at the April 1991, SAE Aerospace
Atlantic Symposium, the Technology Transfer
Committee of the Dayton Area Technology Network

FOR OFFiCIAL USE ONLY

NASP Technology Transfer Team Grows
—~Ms. Angie Hargrave, SAIC

CPT Joel Bryan joined the NASP JPO’s
Applications Directorate in October, 1990, and has
recently broadened his scope with an assignment to the
NASP Technology Transfer project. CPT Bryan matrixed
from HQ AFSPACECOM/XRSD, Space Support
Development, and his responsibilities include insuring
HQ AFSPACECOM personnel are aware of JPO activities
which pertain to the AFSPACECOM mission, staffing
AFSPACECOM requests for information on NASP
Derived Vehicles (NDVs) for use in AFSPACECOM
planning efforts, and supporting a wide range of
Applications Directorate activities as necessary.
Currently, he is POC for payload containerization
concept issues and associated contract elements.

CPT Bryan received his B.S. in Aeronautical
Studies from Embry-Riddle Aeronauticai University,
Florida, in May, 1985, and completed Mobile Satellite
Communications II Commander IQT at Holloman AFB,
New Mexico, in March, 1986. In addition, he completed
the Space Operations Environment course in December,
1985, and the Space Operations Officer course in January
1986, both at Lowry AFB, Colorado. He is currently
working on a M.S. in Space Operations at the Air Force
Institute of Technology, at Wright-Patterson AFB, Ohio.

Among his other accomplishments, CPT Bryan
served as Space Systems Field Commander, 4SCS
Mobile, and Space Systems Crew Commander, 45CS
Mobile, at Holloman AFB, New Mexico. Joel received
the Air Force Commendation Medal, in May, 1989, the
Air Force Achievement Medal, in February, 1989, and
the Combat Readiness Medal, in April, 1988.

We wish to extend a warm welcome to CPT Joel
Bryan. We look forward to utilizing his expertise to
contribute to the NASP Technology Transfer project and
are confident that he will be an asset to this effort. You
will now find his number listed in The Chatter Box.

FYI .

The AIAA will sponsor a workshop to be held on
5 and 6 August 1991, at Rocketdyne, in Westlake,
California. This workshop will involve industry
and Government experts in the examination of
the applications of technologies developed for
NASP to other aerospace sectors. It will be
attended by Terry Kasten and Carol Lohman.
Be sure to watch for an article in this Report
next month with their findings.

(DATN) is making plans to assemble a “road show”
tutorial on technology transfer for presentation to both
commercial and Government organizations. As part of
the T2 Committee, I suggested that the briefings would
have more credibility if an actual transfer was
undertaken and real world experience could be infused
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into the presentations. The Committee has agreed, and
such a project is now underway. It is hoped that this
project will lead to similar efforts within the realm of
technology transfer in other states.

The DATN is composed of some 80 companies in
the greater Dayton area, founded with the purpose of
making the members aware of technologies available to
them in the local area, informing the membership on
processes available to reach it, and finally, facilitating the
process. Since the NASP has a system largely ready to
serve such a charter, we will offer the NASP
technologies and transfer methods to the DATN
membership. In addition, a DOE facility, EG&G Mound
Laboratories, will also be involved, as will other Wright-
Patterson AFB organizations.

We will continue to keep you posted on this effort
as it progresses.

August Reserves Seminar Update
--Mr. Adrian DeNardo, SAIC

Included with this issue of the NTTIR is the
Agenda for the August Reserves Seminar. Based on
your feedback to us on content and format, we have
modified this seminar accordingly. During this seminar,
we will try a novel approach and take the opportunity to
visit local organizations invoived in both technology
development and technology transfer.

First, we have scheduled visits with two Wright
Laboratories, at Wright-Patterson AFB, to get a first-hand
look at some of the NASP technology development base
and talk to the local experts about their work. We feel
that such insights will help all of us develop a focused
perspective on the work and the progress NASP is
making in this technology development effort.

Second, we will visit with two State of Ohio
Science and Technology Organizations (the Ohio
Advanced Technology Center and the Center for
Artificial Intelligence Applications) to get an idea, from
their directors, of why they exist, how they operate, and
some grass roots exposure to technology transfer from
local technology transfer agents.
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USAFR
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CPT Mary Slenski (513) 429-9496
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Mr. Mike Wharton (817) 777-5547
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SAIC
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Ms. Carol Lohman (513) 429-6658
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Mr. Dick Smith (513) 429-6729
Ms. Kaye Coates (513) 429-6621
Ms. Angie Hargrave (513) 429-6664

Finally, we have built in a considerable amount
of time for Reservists feedback, questions, and
discussions. It is a time for us to take some notes and
actions on your experiences in an effort make the NASP
technology transfer process a clear-cut success for the
NASP program and the Reserves Team. As before, we
will provide up-to-date information on NASP
programmatics and technology transfer development,
along with a packet of information useful to you in your
work.

We look forward to seeing all of you at the
Seminar in August.

WRIGHT-PATTERSON AFB, OHIO 45433-6503

USAF
NASA NPO
NAVY SDID
NASP JOINT PROGRAM OFFICE

ASD/NAR

SCIENCE APPLICATIONS INTERNAT'L CORP.
1321 RESEARCH PARK DRIVE
. DAYTON, OHIO 45432

An Empioyes Owned Company
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NASP Reserves Technology Transfer Team

August Seminar

Agenda
Dates: 7 -9 August 1991
Day 1 - Wednesday, 7 August 1991
Morning Session:
Location: Science Applications International Corporation (SAIC)
1321 Research Park Drive
Dayton, OH 45432
0830 - 0845 Registration/Administrative Announcements
0845 - 0900 Welcoming Remarks
0900 - 1000 NASP Program Update
1000 - 1015 Break
1015-1115 NASP Technology Transfer Program Update
1115- 1130 Introduction to "Intermediate" Organizations
1130 - 1300 Lunch
Afternoon Session:
Location: Edison Materials Technology Center (EMTEC)
3171 Research Blvd.
Kettering, OH 45420
1300 - 1345 EMTEC Briefing
1345 - 1430 Questions/Discussion
1430 - 1515 Center for Artificial Intelligence Applications (CAIA)
Briefing
Ohio Advanced Technology Center (OATC)
Briefing
1515 - 1600 Questions/Discussion
1600 - 1630 Wrap-Up/Introduction to Day 2 Activities

MAJ John Thomas
ASD/NAR

COL Phil Bruce
NASP AF Deputy

MAJ John Thomas
ASD/NAR

Adrian DeNardo
SAIC

Adrian DeNardo
SAIC

Dr. Frank Moore
Director, EMTEC

All

Mr. Phil Bouchard
Director

Mr. Phil Bouchard
Director

All

MAJ John Thomas
ASD/NAR




Day 2 - Thursday, 8 August 1991

) Mormning Session:

Location:

Wright Laboratories
Wright-Patterson AFB, OH 45433

0800 - 0500 Flight Dynamics Lab
Area B, Bldg. 450
Tour - CFD/Wind Tunnel Orientation
0900 - 1030 Flight Dynamics Laboratory
Area B, Bldg. 65
Tour - Structural Test Facility, NASP Thermo-Mechanical
1030 - 1200 Materials Laboratory
Area.B, Bldg. 655
Tour
1200 - 1330 Lunch
Afternoon Session:
Location: SAIC
1330 - 1400 CFD Briefing
1400 - 1430 Questions/Discussion
1430 - 1445 Data Access and Control Briefing
1445 - 1500 Break
1500 - 1630 NASP Case Development
Day 3 - Friday. 9 August 1991
Morning Session:
Location: SAIC
0830 - 0930 Reserves Project
Briefing #1
0930 - 1000 Questions/Discussion
1000 - 1015 Break
1015- 1115 Reserves Project
Briefing #2
1115-1145 Questions/Discussion
1145 - 1300 Lunch

Tentative

MA]J John Thomas
ASD/NAR

All

Adrian DeNardo
SAIC

ASD/NAR
SAIC

Houston
Detachment

All

Andrews
Detachment

All



e o

Afternoon Session:
l 1300 - 1400 USAF Staff Judge Advocate's Office
1400 - 1430 SDIO/TAIS
NASP Technology Abstracts
1430 - 1530 Action Planning
| 1530 - 1545 Break
i 1545 - 1630 Final Wrap-Up

Mr. Tom Kundert
USAF/JACPD

All

All



: Data Base Information

t Name:

Home Address:

Phone:

Emplover:

Emplover Address:

Phone:

Fax:

Position:

Education:

Areas of Expertise:
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THE SKY IS NO LONGER THE LIMIT!

June 1991 Edition

Spread the beach towel and pass the suntan lotion! The
NASP has been on a NDV (Notably Deserved Vacation)!
Due to June vacation schedules, this edition of the Status
Report will be short, but sweet (and a little late). We
hepe tc be cn full schedule next month and bombard
you with new technoiogy transfer information.

AJAA Workshop Update
--Mr. Adrian DeNardo, SAIC

In our last Status Report, the dates for the AIAA
workshop on NASP technologies was tentatively set for
17 and 18 July 1991, with some anticipation that the dates
might slip. Well, they did slip, and the new dates for
this workshop are 29 and 30 July.

The workshop will be conducted at the
Rocketdyne facilities in Westlake, California. At the
time of this writing, there are six separate working
groups being formed to consider NASP technology
spinoff potential in the following areas: materials and
structures, aerothermodynamics, propulsion, systems,
subsystems technology, and manufacturing processes.
Each panel will receive technology briefings from a
contractor expert and then produce assessments as to the
spinoff potential of the given technology. It is hoped
that these workshops will have important ramifications
for the aerospace industry.

We are pleased that Caroi Lohman has returned
from Military Leave, and we wish to welcome her
back. She is anxious to begin working again on
the technology transfer effort and is now availabie
to receive your calls. Her number is listed in
The Chatter Box.

Tech Description Details Received
--Mr. Adrian DeNardo, SAIC

Information which will form the basis of our
Technology Description Document (TDD) Level III
descriptors has been flowing in from the Tech
Maturation Symposium. At this time, we have 65

iCAROL’S CORNER CAROL'S CORNER CAROL'S CORNER
Tech Transfer Tidbits
--Ms. Carol Lohman, SAIC

Hi! It's great to be back at SAIC after 16 weeks at
Keesler Technical Tramlng Center in Biloxi, Mississippi,
ana three weeks in England, completing my USAF
’Reserves AT. (It was a tough assignment, but, what else
{should I say?)

The NASP Technology Survey results have been

;entered into the data base, along with basic information
gabout NASP technologies, the various FOCs (technicai
jand management), and organizations associated with the
Stecnnologxes Not all of the information has been
<emerec1 but we are “piugging and chugging,” and hope
to have the entire stack entered by next month so we can
'spend more time finding and pushing those “real”
‘tecnnology transfer cases.
‘ We have received 65 percent of the final
{summaries from the NASP Tecnnology Maturation Plan
;wmcn will be used on the Level III Descriptors in the
‘Technology Description Document (TDD). The Level I
‘and II volume of the TDD is still making its way througn
‘the DoD public affairs approval process. We hope to
have this back before the first flight of the X-30!!!

Finally, we are working on putting together a
series of briefings to present to you during your August
{AT. I have been in contact with the Detachment POCs to
isee what kind of information you would like to hear
about as we would like to tailor this workshop around
your interest and needs. One suggestion offered is for
each Detachment to present their progress and/or
actions during the first year. If you have any other
suggestions, feel free to call me. See you in August.

Be sure to catch Caroi’s Corner néxt month for
more tech transfer tidbits.

CAROL'S CORNER CAROL'S CORNER CAROL'S CORNER

percent of the technology work packages identified in the
TDD in hand. The remainder should be available by the
time you receive this Status Report. This is particularly
good news as these descriptors form the basis for the
initial response to a request for. NASP technology
information. In fact, we have used a few of them to get
some information to a client of our Huntsville,
Alabama, Reservists. Once all of the descriptors are in,
we will add a second volume to the TDD and update
your TDD copies.

. And, speaking of the TDD . .
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A copy of the document (actually 12) has been in
the public release cycle for some time. The reason for
getting the TDD (or a modified version of it) cleared for
public release is so that we can build a small package of
materials to be used by you as "product brochures” for
general audiences, regardless of DLA certification status.
Using publicly releasable materials allows us to get to
general audiences and broaden the client base for
transfer. Naturally, once a company or individual
becomes interested in NASP technology, additional
information will fall under the ITAR/MCTL restrictions
and require DLA certification. Should the interested
party need DLA certification, a form will be included in
the package which can be completed and sent directly to
DLA. We should have this package ready to go by the
end of the summer, and of course, we'll provide each of
you with copies you can use with your own outreach
activities.
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LONGER THE LIMIT!

May 1981 Edition

Memorial Day is a patriotic holiday
to honor American men and
women who gave their lives for
this country. This Memorial Day
was very special because some of
those individuals serving in Desert
Storm were added to this
distinguished list.

In addition, there were numerous celebrations in tribute
welcoming troops home from Saudi Arabia. We are
indeed grateful for these men and women allowing us to
remain the strongest nation in the world.

AFSC IG Recommends Implementation of NASP
Reserves Project

—~MAJ John Thomas, NASP JPO

In March of this year, an AFSC IG team visited the
NASP JPO as part of a Process Effectiveness Review.
They were particularly interested in identifying tools
and metrics, employed by ASD Program Offices, which
aid in risk management. One of the tools briefed by
the JPO to the IG team was our utilization of
Reserves officers in the NASP Technology Transfer
project. A key purpose of this effort is to decrease
program risk by encouraging commercial spinoffs of
unclassified advanced technologies. This serves to
mature manufacturing and increase production
capacity of such advanced technologies as the novel
high temperature, light weight, and high strength
materials developed by the NASP program. It can also
provide information to the JPO on issues regarding the
suitability of certain geometries and part sizes for the
new NASP materials.

The IG team was excited about the Technology
Transfer project because of its applicability to any
program with requirements beyond current state-of-the-
art technology. As a result, the Reserves project will
be recommended to GEN Ronald W. Yates,
Commander, AFSC, for rapid command-wide
implementation. We will keep you informed about
further developments on this issue.

NASP Technology Surveys Update
-MA] John Thomas, NASP JPO

We have previously informed you about the
NASP technology surveys being conducted to gather
information from the NASP contractors and
Government members of the technology transfer
effort (see “NASP Technology Surveys Underway,”
April 1991 Edition). The surveys are now coming in,
and they are available for use on your Reserve
project. Contact SAIC if your Detachment would like
copies.

a RESERVES RAP \

NASP Technology Transfer: A Unique
Opportunity

LTC Chuck Darvin, USAFR

The NASP Technology Transfer program
presents a unique opportunity to provide to this
nation a wealth of new technological advancements
brought about through the research and development
activities required for this program. The U.S. has
suffered over the last 20 years from a stagnation of
technical advancements to improve production
efficiencies and product quality in the commercial
industry. Although this country has continued to lead
the world in research and high technology successes,
such as the Saturn V and Space Shuttle programs, the
technologies developed during these programs have
been slow in reaching the domestic industry. Our
industrial competitors, however, have been quick to
apply U.S. developed technology to commercial
products. The effort of the NASP program to promote
technology transfer is a welcome departure from past
practices.

Why is technology transfer important? As an
example, let’s look at one industrial classification--the
metal fabrication and coatings industry. The U.S. has
over 40,000 smalil companies and entrepreneurs in this
category, including operations such as bicycle shops,
auto body shops, and electroplating shops; and larger
operations, such as metal forgers and machine tool
manufacturers. These operations may have as few as
two or three employees to several hundred employees.
More importantly, however, is that most of these
operations have neither the technical expertise or
research resources to develop new manufacturing
technologies, materials, and products. They are also
unable to address continuing industrial problems,
such as increasing production efficiency and pollution
abatement. However, it is these operations that are the
industrial backbone of the country. These companies
produce the nuts and bolts that hold our automobiles
together; produce the rivets that hold our aircraft and
buildings together; and produce the many small items
that go into heavy industry manufacturing machinery.
These are the companies that will benefit most from
NASP technology transfer.

With the acceleration of the transfer of the NASP
program technology developments, and other
Government-sponsored developments, the whole
nation will benefit. Improvements in productivity
and product quality will increase the standard of life
for all Americans.

A very special thanks goes out to Chuck
Darvin from the Shaw Detachment. Chuck

gets the Reserves Rap Initiative Award for e
submitting the very first article to appear in N\f~

{his new column. Yeah Chuck!!

/
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The surveys have revealed a great deal of
information about potential spinoffs of the NASP
technologies. As an example, Honeywell mentioned a
helmet-mounted display, developed for the NASP
program, which they believe would be useful for
head/eye movement and coordination tracking for the
handicapped. Other potential applications identified
included a risk management methodology for
technology development programs, high temperature
and cryogenic valves, carbon brakes for aircraft and
autos, high temperature flexible ducting joints, low-cost
pressure vessel liners, and threaded fasteners for high
temperature applications. As well as ideas from the
contractors about potential aerospace and non-aerospace
applications, the surveys also offer other valuable data,
including technology transfer points of contact and
intellectual property rights information on various
technologies.

In addition to the surveys, the list of
patent/invention notifications reported by the prime
contractors on their NASP contractual efforts has been
provided to the JPO by the Air Force Contract Law Center
located at Wright-Patterson Air Force Base. The list
totals more than 150 separate notifications. The
inventions include such examples as high temperature
seals; heat exchangers; acoustic transducers; embedded
fiber optic sensors for structures; composite cryogenic
lines, valves, and vaporization systems; insulation;
materials processing techniques; coatings; mixing
devices; flameholders; fuel injectors; liquefaction
systems; and ceramic coated fibers. This
patent/invention list is also available to Reservists
looking for more information on the NASP
technologies maturing for potential applications.

SAIC, the Dayton Management Group, and the
JPO are planning the agenda for the next USAF
Reserves Task Force NASP Technology Transfer
Symposium scheduled for August. It is hoped
that this Symposium will be held at the new
NASP JPO facilities at WPAFB, OH. Please
plan to attend.

Technology Topics Needed for August Symposium
—Adrian DeNardo, SAIC

The next USAF Reserves Task Force Technology
Transfer Symposium has been scheduled for 7 - 9 August
1991, and will be of three-day duration. During the
planning process, it was decided to expand the August
Symposium to a three-day format to present more
detailed and focused technologies briefings. This
additional day will also allow time for more feedback
from all Reservists to relate their experiences, to date, to
the group. As we are still formulating an agenda for this
symposium, we would appreciate your input now as to
what technology topics you may be interested in.

Therefore, we would like you to think about your own
efforts in technology transfer, and come back to us
concerning your requirements for additional technology
information.

As a general rule of thumb, use the major areas of
NASP technology as broken out in the Technology
Description Document as a frame for your request.
Working from that general information, we can search
for the right speaker to address your needs. Don't
hesitate in asking for some very detailed and pointed
information. In cases of actual technology transfer, this
is the most likely level of detail to be used. Just
remember that you are limited the the technology set
of the NASP, and you are not likely to get a good
briefing on gene splicing, but are very likely to get
excellent information, for example, on how to
characterize fiber/matrix boundaries in advanced
composite metallics. Naturally, you should try to
make your request one which satisfies your personal
targeting in the NASP technology transfer effort.

Because the briefers are likely to have full
schedules, we would like to hear your ideas and requests
no later than 5 July 1991. This will give us plenty of
time to get the briefers on your calendar for August.
A Technology Topic Preference form is presented on
the last page of this Status Report for your convenience.
Please complete it and return it, to the attention of
Mr. Adrian DeNardo at SAIC, by the requested date. We
are looking forward to rounding up the experts for you.
See you in August.

AIAA - NASP Technology Assessment
--MA] John Thomas, NASP JPO

An opportunity exists for Reservists to benefit
from an AIAA-managed, JPO-funded, aerospace
applications project. The AIAA is in the process of
forming working groups, consisting of industry,
academic, and Government aerospace experts who
will assess the potential aerospace applications of
NASP technologies. Working groups are being formed
in the areas of structures and materials, aero-
thermodynamics, propulsion, subsystems technology,
manufacturing technology, and possibly others. The
members of the working groups will receive detailed
NASP technology briefings, including a general
overview, as well as specific briefings on the technology
covered by their panels. Each working group will be
asked to document, in a final report, NASP
technologies identified as having other aerospace
applications, status of the maturity level of the
technologies, and issues bearing on the viability of the
technology applications.

The Steering Committee for this effort has already
met and will nominate the working group
memberships. Interested Reservists may attend the
first workshop and take advantage of the detailed
technology briefings on NASP technologies. Depending
upon the judgement of the AIAA Chairperson and your

NASP Technology Transfer Report
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individual industry position and knowledge, individual
Reservists may have an opportunity to contribute to the
workshop. Since this is a contracted effort with specific
deliverables, AIAA will decide on formal Reservists
participation.

The first workshop is tentatively scheduled for
17 and 18 June 1991, in the Los Angeles area, but it
is anticipated that the dates may slip by a few weeks.
Any interested Reservists would participate as a
representative of their civilian employer. The AIAA
is unable to reimburse travel expenses or per diem
costs. It is hoped that corporations will share our
belief that the results of these workshops will have
important ramifications for the aerospace industry
and that they will, therefore, support employee
participation. Time is getting short for this effort, so
if you are interested in participating, you should get
in contact soon with either MAJ John Thomas or
Mr. Adrian DeNardo.

In a continuing effort to broaden the scope of the
NASP Technology Transfer Program, Navy Reservists
have now been recruited and have joined the
Reservists Team. We wish to welcome them aboard!
We are confident that their participation and contribu-
tions to the technology transfer effort will be a vaiued
asset and lead to many successes.

L

NASP Briefing to Navy Reservists
--MA] John Thomas, NASP JPO

At the invitation of CPT Juan Garcia, USNR,
LCDR Bob Kopp and MAJ John Thomas, of the JPO,
briefed the 250 attendees at the U.S. Naval Reserve
Air Systems Program East Coast Symposium. The
Symposium was held on 4 and 5 May 1991, at the Air
National Guard facilities located at Andrews Air
Force Base. The attendees were predominately Naval
Reservists assigned to a variety of Naval Air Reserve
Detachments.

The purpose of the presentations was to
provide an introductory briefing to the Navy
Reserve on the National Aero-Space Plane Program
and to inform them about the NASP Technology
Transfer Reserve Project. Aside from a few comments
wondering why the NASP vehicle does not have a
tail hook for carrier landings (Navy humor), the
response was very positive. About a dozen packages
on technology transfer were sent out to the
Reservists in attendance who expressed an interest
in working a similar NASP Naval Reserve Project. A
NASP  Project Manager, at the Naval Air
Development Center in Warminster, Pennsylvania,
has organized several of these Reservists and is
establishing a formal Naval Reserve Project. We are
anticipating a report from this group on their
progress in a few months.

Los Angeles Reserves Detachment Project
--MA] John Thomas, NASP JPO

The Los Angeles ASD Reserves Detachment has
prepared a plan for their NASP Technology Transfer
project and submitted it to the JPO for review and
comment. The JPO has strongly endorsed the plan.
The basic idea is to prepare and conduct NASP
technology seminars targeted at appropriate
industries. The Reservists would research and identify
candidate industries for the seminars, elicit their
interest, and help organize the seminars. The JPO
would provide support by lining up NASP researchers to
speak on the NASP technologies targeted for that
particular industry group.

In addition, the NASP contractor technology
transfer points of contact would be available at
the seminars to brief the technology transfer effort
and such issues as opportunities for obtaining
licenses for the use of NASP technologies. The NASP
contractor team is already tasked to support such
efforts under the Phase 2D portion of the contract
and are incentivized by a technology transfer award
fee criterion tied to support activities of this kind.
The first seminar is tentatively scheduled to occur
this fall.

Houston Reserves Detachment Project
--MA] John Thomas, NASP JPO

A group of Reservists at the Houston Reserves
Detachment have developed their own Technology
Transfer project. Several are employed at the Johnson
Space Center, and are therefore, familiar with NASA’s
various technology transfer efforts. One of these
efforts included NASA Technology Utilization Offices
located at various NASA centers, with a Central Office
in Baltimore, Maryland. Since the NASP program is
a joint DoD-NASA effort, it is only natural that we
utilize existing NASA technology transfer mechanisms
to help facilitate spinoffs.

The idea of the Houston ASD Detachment is
to use the NASA Technology Utilization Office’s data
base to help identify domestic corporations which
may have a specific interest in the NASP
technologies. The Detachment plans to act as a liaison
between these companies and the NASP program to
help provide appropriate information on the NASP
technologies which the companies may want to
utilize. Naturally, the companies will have to be
DLA certified so that we can provide information on
the NASP technologies, many of which fall under
ITAR restrictions. However, this prerequisite can easily
be handled by helping individual firms determine
whether they are DLA certified, and in cases where
they are not, by assisting them in the application
process. We applaud the Houston Detachment for
their initiative and wish them much success in this
technology transfer effort.

NASP Technology Transfer Report
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Electronic Technology Transfer
--Mr. Adrian DeNardo, SAIC

During the next few weeks, both the NASP JPO
and SAIC will be arranging connections to the ASD local
area network (AMS). With this capability, we will be
able to communicate directly with you through your
Detachment hook-ups. This will enable use to exchange
information on a more timely basis.

As the Dayton Management Group explained to
us, we understand that the physical locations for your
electronic links may vary from common Detachment
sites to individual residences. While we are awaiting
our network password, we would appreciate you
supplying us with some information that will be
necessary for us to begin our electronic dialogues.
Answers to the following questions will guarantee that,
when we are able,we will be ready to start networking.

* Do you have access to the AMS net?

» If yes, what is your electronic address?

* Do you have access through your home
terminal?

Please direct this information to SAIC via mail, at
the address listed below, or contact Ms. Angie Hargrave
at (513) 429-6664. You may also contact Mr. Adrian
DeNardo, whose number also appears in The Chatter
Box.

Science Applications International Corporation
1321 Research Park Drive
Dayton, OH 45432

The Chatter Box

ASD/NAR

Mr. Terry Kasten
MA]J John Thomas

USAFR

LTC Frank Foegler
Financial Sponsorship

CPT Mary Slenski

LTC Charles Darvin
Patent/Licensing

Contractors

Mr. Mike Wharton
Consortium Contractor
POC

SAIC

Mr. Adrian DeNardo
Ms. Carol Lohman
Mr. Jim Batka

Mr. Lou Machuca
Mr. Dick Smith

Ms. Kaye Coates

Ms. Angie Hargrave

(513) 255-3165
(513) 255-9977

(513) 762-8292

(513) 429-9496
(919) 383-1367

(817) 777-5547

(513) 429-6608
(513) 429-6658
(513) 429-6644
(513) 429-6633
(513) 429-6729
(513) 429-6621
(513) 429-6664
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THE SKY IS NO LONGER THE LIMIT!

April 1991 Edition

Have you noticed . . .

We have done it again! Once more we have
changed the name of this publication.

The change from “Air Force Reserves Technology
Transfer Status Report” to “NASP Technology Transfer
Report” will allow us to pursue a more general and
broader distribution area.

Copies of this “Report” will now be available to a
a wider audience, to include officials throughout the
Government, as well as members of the NASP
Technology Transfer team.

Just another attempt to broaden the scope of your
NASP technology transfer efforts to all branches of the
Government, and eventually, to the community at large.

NASP Technology Surveys Underway
--Maj John Thomas, NASP JPO

A NASP technology survey has been developed to
identify key players and assess the current status of the
NASP technologies. At the beginning of April, the
surveys were sent to NASP contractors and Government
team members. Mr. Mike Wharton, of General
Dynamics, is the consortium contractor team focal point
for the technology transfer task. He has compiled a
distribution list consisting of more than 250 NASP
contractors, subcontractors, and vendors located in 44
states.

The survey form is intended to be completed by
the NASP Technology Development Task Leaders. The
first part of the survey requests general contract
information associated with the technology transfer task
and whether the technology is protected via
Government patent or some other form of intellectual
property protection. The rest of the survey is dedicated
to obtaining information about potential and on-going
technology transfer data. A similar survey tailored for
Government technology developers was also distributed
to the NASP Government Technology Project Leaders.

By mid-May, we should have most of the raw
survey results in hand. Adrian DeNardo of SAIC will be
seeking assistance from Reservists involved in the
NASP project to begin the process of assessing this data
and analyzing the results from these surveys. He will
lead this effort by attempting to match up portions of the
survey with the appropriate Reservists. In the
meantime, if you would like to be involved in this
aspect of the NASP technology transfer effort, feel free to
contact Adrian and inform him of your particular
interests.

Another approach is being taken at gathering
information on the NASP technology efforts of our
contractors. As you are probably aware, defense
contractors are required to report their intention to
pursue a patent or invention based on technology
developed under contract. A special office at ASD
collects, processes, and records this information for all
ASD contracts, including those representing the NASP
effort. We have contacted this office and requested them
to provide a listing of these patent and invention
notifications for more than a dozen major contracts
representing the bulk of the contracted NASP technology
development effort. This information will include the
title of the patent or invention, the name of the
principal engineer, the name of the inventor, and the
status of the patent/invention. While this data may be
duplicated, in part, by the results of our contractor
survey, it should serve as a quality check on what is
reported under the survey.

The outcome of these surveys should be an
extensive data base on the NASP technology effort, with
points of contacts and potential, as well as actual spinoff
cases identified. The patent and invention notification
listing should provide a good qualitative assessment as
to which NASP technologies are maturing rapidly
enough to spur contractor efforts to protect their
property rights via the patent/invention mechanisms
available to them. We anticipate that these are only the
first steps in an extensive information gathering and
technology assessment process.

f RESERVES RAP \

We are looking for hot items from
individuals and/or Detachments to
be published in this new column.

This is the place to share all exciting
tech transfer accomplishments!

We hope to feature a different
Detachment each month.

So,don't think . . .

\ You can'’t touch this! /

Editors, Educators, and Analysts Meet to Debate
Impact of the NASP

--Adrian DeNardo, SAIC

On 17 April 1991, the United States Space
Foundation conducted a mini-symposium, “American
Aerospace in the 2Ist Century: The Impact of the

FOR OFFICIAL USE ONLY




National Aero-Space Plane.” This symposium
examined the potential effect of the NASP on U.S. Space
Policy, as well as the general role of NASP technologies
on the country’s economy. Held in Colorado Springs,
Colorado, the symposium forum consisted of two
distinct panel sessions. The first panel addressed the
broad issue of the NASP as a space plane and the
resulting effects, if any, a family of NASP derived
vehicles could have on the U.S. space policy and
program. The second panel examined the role and
impact of the NASP as a technology development
program from an innovative way of conducting such a
program (the NASP Consortium) to the effects of the
technologies themselves.

Representing academia, scholarly journals, and
popular technical and scientific periodicals, the panel
members and invited guests provided the Program
Director, Dr. Robert Barthelemy, and the Director of
Applications, LTC George Matthews, an independent
evaluation of the program, in both space policy and
economic/technological terms. During the proceedings,
Dr. Barthelemy presented a program overview for the
panelists which gave them greater insight into the
program’s objectives and technical challenges. For many
of these participants, this was the first inside look into
the NASP program. As a general rule, the panelists
agreed that the NASP was a beneficial project which had
potentiaily positive impacts on each issue discussed.

Keep your eyes peeled for an upcoming edition
of Aviation Week and Space Technology. The
NASP JPO will be interviewed in early May
about NASP technology. The role the Reservists

play in the NASP technology transfer effort will
be mentioned.

10th National Aero-Space Plane Symposium
--Maj John Thomas, NASP JPO

On 23 April 1991, MAJ John Thomas, of the NASP
JPO Appilications Directorate, gave a presentation on the
NASP technology transfer effort to more than 400
attendees at the 10th National Aero-Space Plane
Symposium held in Monterey, California. This
Symposium was intended to be the last in a series that
has focused on the NASP technology maturation effort.
The NASP Technology Maturation program has been
underway for the past three years, involving technology
development principally at DoD and NASA research
facilities.

The presentation at the Symposium served
several purposes. First, it made NASP Government and
contractor technology team members aware of the NASP
technology transfer effort. This effort is targeted at
adapting the NASP technologies both for applications
aimed at other Government aerospace efforts, as well as
for commercial spinoffs throughout the domestic
industry. Furthermore, it introduced the potential for
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DAYTON MANAGEMENT GROUP CORNER
Dayton Detachment April Weekend

--LTC Robert McDonald, Dayton
Management Group

During the Dayton Detachment April
Weekend, we discussed a few potential changes of
seminar format for the August Tour. We haven’t
yet had them approved by the NASP JPO, but we
want to share them with you and get your ideas as
well.

For the August Tour, we may ask for more
detailed information on a few specific
technologies, as well as briefings by individual
detachments on their efforts. We may also
request the JPO to move the seminar to the first
week of the Tour and have individual Reservists,
or small teams, work actual technology transfer
issues the remainder of the Tour. This would
entail requiring the Reservists to make contact
with companies or other organizations involved
in these technologies. We solicit your opinions
on additions, deletions, or other changes or
improvements we can make in August, including
whether you would like to work technology
transfer the entire two weeks.

We also need information on activities in
each detachment. The Dayton Detachment can
then summarize any recent accomplishments in
the Reserves Article for the Dayton Management
Corner of this publication. However, we need
your inputs--positive or negative! Even if
transfer has not occurred, what about potential
contacts, brainstorming results, etc., that might
give other detachments ideas. If you have had
major successes, or have other sufficient
information from your detachment, we urge you
to submit an entire article, if you wish. Use the
AMS to get inputs to CPT Mary Slenski. The
NASP Joint Program Office needs to know how
we are doing.

NASP technology transfer opportunities to a variety of
non-NASP industry representatives. Finally, it enabled
the JPO to highlight some unique aspects of the NASP
technology transfer effort, including the Reserves
project. Symposium attendees, from all of the
communities described above, were informed on how
they could participate in the technology transfer effort or
learn more about the NASP technologies.

Shortly after the conclusion of this Symposium,
the leaders of the Government tasks were required to
submit a summary of the technology accomplishments
under their respective efforts. These summaries should
provide some interesting data for our technology
transfer effort. It is anticipated that these summaries
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will total more than 1,000 pages covering about 125
separate tasks. After collecting and editing, these
summaries are expected to be made available to us as
rapidly as possible.

NASP Technology Transfer Presented at
Aerospace Atlantic Conference

--Adrian DeNardo, SAIC

We are happy to report that the 1991 SAE
Aerospace Atlantic Conference came off as planned, and
we had the opportunity to present the NASP T2 program
to the many attendees. A unique aspect of this
conference was the inclusion of automotive industry
data, as well as aerospace community data, to form an
incomparable synergism of technical information.
During the Aerospace Technology Transfer Session, on
25 April 1991, representatives of aerospace and non-
aerospace industries heard presentations covering the
entire gamut of technology transfer. More importantly,
the audience was introduced to the use of the USAF
Reserves team as an integral part of the transfer
program.

The scope of the Aerospace Technology Transfer
Session focused on various aspects of technology
transfer, ranging from the legislative background, to
legal concerns, to actual case histories, to future
requirements. The forum was a combination of
individual presentations, panel discussions, and guest
speaker addresses. The selected topics were “The
Imperative for Technology Transfer,” “Intellectual
Property--Legal and competitive Issues,” “Technology
Transfer Examples,” and “Technology Transfer--Future
Needs.”

This was our first opportunity to get the NASP
into this type of forum, and we don't envision it as the
last. In fact, we are going to pursue this avenue as a
method of outreach for technology transfer. However,
in the future, we will try to stay away from the aerospace
symposiums, as they tend to limit our prospects to the
field in which we circulate daily rather than allow us to
venture into new areas within the manufacturing and
industrial community.

The Chatter Box
ASD/NAR
Mr. Terry Kasten (613) 255-3165
MAJ John Thomas (513) 255-9977
USAFR
LTC Frank Foegler (513) 762-8292
Financial Sponsorship
CPT Mary Slenski (513) 429-9496
LTC Charles Darvin (919) 383-1367
Patent/Licensing
Contractors
Mr. Mike Wharton (817) 777-5547
Consortium Contractor
POC
SAIC
Mr. Adrian DeNardo (513) 429-6608
Ms. Carol Lohman (513) 429-6658
Mr. Jim Batka (513) 429-6644
Mr. Lou Machuca (513) 429-6633
Mr. Dick Smith (513) 4296729
Ms. Kaye Coates (513) 429-6621
Ms. Angie Hargrave (513) 429-6664

If any of you know of, or belong to, professional
and/or trade organizations that fall into categories
representing industries other than the aerospace
community, please inform us of any symposia they may
be sponsoring. These events serve as the ideal vehicle
for us to use to introduce NASP technologies to the
community at large. In addition, they can provide us
with a means to develop contacts of potential NASP
technology customers. Call us, or drop us a line, if you
have any ideas and would like to get involved in this
kind of activity.

WRIGHT-PATTERSON AFB, OHIO 45433-6503

NASP JOINT PROGRAM OFFICE
ASD/NAR

SCIENCE APPLICATIONS INTERNAT'L CCRP.
o— 1321 RESEARCH PARK DRIVE
DAYTON, OHIO 45432

An Emoloyee-Owned Company ®
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SPRING I5 HERE Il

So, spring into action! Use the Status Report as a
forum to report on all of your technology transfer efforts.

We are especially interested in articles addressing
specific technology transfer success stories. This is an
invitation for you to submit articles which highlight any
spinoff that you have uncovered as a result of your
endeavors to promote NASP technologies.

Send your articles to SAIC, addressed to the
attention of Angie Hargrave. Catch the spring fever, and
make a contribution to your Status Report!

Reservist Access to SDIO Data Base
--Maj John Thomas, NASP JPO

On 27 March 1991, Mr. Terry Kasten and MA]J
John Thomas, ASD/NAR, and Mr. Adrian DeNardo,
SAIC, held a meeting in Washington, D.C., with SDIO to
discuss the inclusion of NASP technologies into their
technology transfer data base. Articles on SDIO’s
Technology Applications Information System (TAIS)
data base have previously appeared in the November,
1990, and February, 1991, editions of the Reserve Status
Report.

The latest development is that SDIO has agreed to
merge our efforts by incorporating NASP technologies
into the TAIS. This system is accessible by DLA-certified
domestic corporations to obtain information on SDIO
technologies. More than 1500 abstracts are provided. If
additional information beyond that available in the
abstract is desired, users can initiate a request for such
information during their session on the TAIS. Some
initial scoping of the task of integrating NASP
technologies into the TAIS was accomplished at the 27
March meeting.

As Reservists actively working on the NASP
technology transfer project, you will be provided special
access to this data base. In addition to being able to scan
the abstracts on NASP and SDIO technologies, we plan to
include, for Reservists users of the TAIS, an additional
layer of information on NASP technologies. This
additional layer will consist of about 500 pages of
material summarizing NASP technology accomplish-
ments as provided by NASP scientists and engineers.
Points of contact for additional information will be
available to you as well.

The integration of NASP technologies into the
SDIO TAIS data base will occur over the next several
months. In the interim, we will provide SDIO with the
list of Reservists currently working on the NASP

technology transfer project. They will provide each
Reservist with an access code, access instructions, and
information regarding the utilization of the TAIS
system. We hope that this system will prove to be a
useful tool to you in getting rapid access to NASP
technology data and in having points of contact available
for additional information.

EYl ...

The 1991 SAE Aerospace Atlantic Conference will
be held 22 -26 April, at the Dayton Convention
Center in Dayton, Ohio. The purpose of this
conference is to promote the interchange of
technical data in the international aerospace
community and will specifically focus on "Global
Competitiveness Through Technology.”

Reservists Technology Transfer Conference
--Mr. Adrian DeNardo, SAIC

The second NASP Technology Transfer
Conference for ASD Reservists was held on 12 and 13
March 1991, at the NASP JPO and SAIC facilities.
Attended by 18 participants, including 12 new NASP
Technology Transfer Reserves Task Force members, the
conference followed the same basic format as the
August’s conference, with some minor changes and
improvements.

Mr. Terry Kasten began the conference with a
briefing highlighting NASP technical and programmatic
achievements. This was followed by an updated
cryogenics briefing given, this time, by Mr. Stephan
Wolanczyk of the NASP JPO. Mr. Terry Ronald
followed with a NASP materials briefing, and then the
NASP Technology Transfer briefing was presented to the
group by Mr. Adrian DeNardo.

New this year was a briefing on computational
fluid dynamics (CFD), given by Dr. Dale Carlson of
SAIC’s Fort Washington, Pennsylvania operation. (Dr.
Carlson works out of SAIC’s Dayton, Ohio, location.)
Mr. Tom Kundert, a lawyer with the Air Force Judge
Advocate’s Patent Office at Wright-Patterson AFB,
returned with another fruitful discussion to help clarify
intellectual property issues. CPT Mary Slenski presented
the final briefing with a review of the Reserves role in
the technology transfer process.

Before and after the conference, several Reserves
members of the technology transfer team spent time
at SAIC’s facility reviewing available NASP technical
documentation and writing suggested Level III
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technology descriptors for the Technology Description
Document (TDD). These have been added to the TDD
and distributed to all Reservists for review and
comment. As before, packages of information and
briefing hard copies were given to all conference
attendees. SAIC is in the process of compiling additional
materials, which include a new cryogenics briefing, a
new materials paper, the CFD briefing, as well as an
information packet on intellectual property developed
by Mr. Tom Kundert (USAF/JACPD), to be mailed to
each Reservist. In those cases where the information
received by the first and second group of Reservists do
not coincide, SAIC will mail the appropriate material(s)
to the group requiring the update.

Once again, it was a pleasure for all of us to work
with vou, and we look forward to even more
involvement in the future as the NASP technology
transfer effort unfolds.

NAEP Technology Tramsition
Briefed to Chief, Air Force Reserves

--Maj John Thomas, NASP JPO

MAJ GEN John J. Closner, III, Chief, Air Force
Reserves, and BRIG GEN Jerry White, ASD/CR, visited
the NASP JPO on 6 March 1991, for briefings on the
NASP Technology Transfer Reserve Project. Mr. Terry
Kasten of ASD/NAR gave the visitors an overview of
the NASP program, describing the technology
maturation efforts to date, the design efforts of the NASP
contractor team, and the goal of building a vehicles that
will demonstrate a single-stage-to-orbit capability by 1999.

Mr Kasten also covered the NASP technology
transfer efforts and their importance in providing a
national return on the investment in the NASP
program and leveraging U.S. technology development.
He described the key role in this effort provided by the
team of Air Force Reservists working on the NASP
Technology Transfer Project. The efforts of the
Reservists uncovering some actual spinoffs of NASP
technology in progress to date, and the identification of
high payoff application targets for the technologies was
highlighted. CAPT Mary Slenski, USAFR, briefed the
General Officers from the Reservist’s perspective on how
the technology transfer process works and the role the
Reservists play in facilitating that process.

The visit by MA] GEN Closner and BRIG GEN
White to the JPO is a major indicator of the high-level
interest being shown in your Reserve project by the
senior Reserve leadership.

The Chatter Box
ASD/NAR
Mr. Terry Kasten (513) 255-3165
MA] John Thomas (513) 255-9977
USAFR
LTC Frank Foegler (313) 762-8292
Financial Sponsorship
CPT Mary Slenski (313) 429-9496
LTC Charles Darvin (519) 383-1367
Patent/Licensing
SAIC
Mr. Adrian DeNardo (513) 429-6608
Ms. Carol Lohman (513) 429-6658
Mzr. jirn Batka (313) 429-6644
Mr. Lou Machuca (313) 429-6633
Mr. Dick Smith (513) 429-6729
Ms. Kaye Coates (513) 429-6621
Ms. Angie Hargrave (513) 429-6664

Presentation at the 2nd Annual
U.S. Hydrogen Meeting

--Maj John Thomas, NASP [PO

MAJ John Thomas of ASD/NAR attended the 2nd
Annual U.S. Hydrogen Meeting, sponsored by the
National Hydrogen Association (NHA), on 14 March
1991, in Washington, D.C. He presented a paper,
entitled, “NASP: Enabling a Twenty-First Century
Vision,” the text of which was written by Mr. Terry
Kasten of ASD/NAR. This paper, given during the
“Hypersonic Vehicle Fuel Requirements of the Future”
Session, presented the impact of hydrogen fuel on
hypersonic transport designs and described a first
generation hydrogen fueled operational vehicle.

MA]J Thomas emphasized the critical role of the
Reservists as part of the NASP Technoiogy Transfer
Team. Following the presentation, Mr. Jeffrey Serfass,
President of the National Hydrogen Association, spoke
with MA] Thomas about supporting the NASP program
as part of his Association’s thrust in advocating
hydrogen-fueled transportation systems of the future.
Several industry members of the NHA are invitees to
the 10th National Aero-Space Plane Symposium to be
held in Monterey on 23 - 26 April 1991. Some
preliminary discussions are planned at that time to
determine a strategy of mutual benefit to NASP and the
NHA.

WRIGHT-PATTERSON AFB, OHIO 45433-6503

NASP JOINT PROGRAM OFFICE
ASD/NAR

SCIENCE APPLICATIONS INTERNAT'L CCRP
1321 RESEARCH PARK DRIVE
DAYTCN, OHIO 45432

An Employee-Owned Company
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Consortium Contract Brings Contractor Teaming
To Technology Transfer Effort

—Adrian DeNardo, SAIC

With the development of the formal consortium
approach for the NASP program, the NASP JPO has
implemented another part of the NASP Technology
Transfer Program Management Plan by incentivizing
the NASP contractor technology base. Within the
Applications Directorate portion of the teaming
agreement contract is a clear mandate to develop
technology transfer procedures and to execute major
portions of the NASP Technology Transfer Program
Management Plan. Briefly, the contractors involved,
(General Dynamics, McDonnell Douglas, Pratt &
Whitney, Rocketdyne, and Rockwell International), will
be working on such tasks as developing internal
procedures for technology transfer, adding to the
Technology Description Document, working specific
demonstration cases, technology assessments, and other
tasks. To ensure a robust contractor program, the
contract Award Fee Plan specifically addresses
technology transfer as a criteria for fee award.

The kick-off meeting for this effort was held on 13
and 14 February. A follow-up meeting to work such
issues as integrated technology transfer schedules and
task assignments is scheduled for 19 and 20 March.
Included in the agenda will be discussions on Reservists
roles as transfer agents and your interaction with the
contractor side of the NASP technology base.

New Technology Transfer Team Member
—-Angie Hargrave, SAIC

Another SAIC employee has joined the team of
personnel working on the NASP technology transfer
task. Kaye Coates will be undertaking several
responsibilities related to NASP and the technology
transfer effort. She will assist you, as much as possible,
in obtaining the information you need to perform your
technology transfer assignments. We welcome Kaye to
the NASP program and are confident that she will be an
asset to the technology transfer effort.

Carol Lohman is on Military Leave through
May. While she is away, some of her duties
have been delegated to Kaye Coates. Please
contact Kaye if you have any questions or
requests. Kaye's number is now listed in The
Chatter Box.

SDIO Technology Transition Meeting
--Maj John Thomas, NASP JPO

Mr. Terry Kasten and Maj John Thomas met with
Col Daniel Heitz, Director of SDIO Technology
Applications, in Washington, D.C., on 5 February 1991.
Col Heitz was very impressed with NASP technology
transition initiatives and sees many opportunities for
future efforts.

SDIO, working with the Defense Logistics Agency,
has developed an excellent mechanism for controlling
Militarily Critical Technologies while allowing access to
these technologies for certified domestic industry.
Integrating NASP technology into the SDIO on-line
technology computer data base was discussed. This
integration could help foster wider use of NASP
technology and would result in automatic control of
critical technologies. SDIO has requested information on
the NASP Technology Transfer Task Statement of Work
for the Phase 2D effort of the NASP contractors. They
are also interested in the NASP Award Fee Plan which
incentivizes the NASP contractors to pursue technology
transfer. Additional discussions are anticipated.

NASP Technical Documentation and
Information Access Process Development

--Adrian DeNardo, SAIC

Several important activities have taken place to
bring us a step closer to describing the NASP technology
product in detail and to enable a widespread, yet
controlled, access to this information.

With respect to describing the technology
“product” on paper to interest potential “customers,”
much has occurred and still more is in the offing. With
the Level I and II technology descriptors in hand, what
remains is still the larger effort of detailing the NASP
technologies down to the third indenture (Level III!) of
the Technology Maturation Plan Work Breakdown
Structure. Several approaches are being taken to satisfy
this requirement.

First, we at SAIC have produced a few sample
descriptors and passed these on to the Dayton
Management Group for dissemination for your review
and comment. We also provided copies to the NASP
contractors for their review.

Second, by the time you receive this, several
Reservists will have spent three days at our facility
writing their own versions of Level III descriptors and
evaluating others. (We are also receiving some from
one of the airframe contractors.)
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March Tour Plans

--Capt Mary Slenski, Dayton Management
Group

There are two major efforts planned for the
March 1991 Annual Tour. First, a small group of
Reservists will try their hands at developing Levei 0I
Technology Descriptors during the first week. The goal
of this project is to expedite getting technology
descriptions to Reservists for brainstorming.

The second effort will be the second NASP T2
Orientation Seminar during the second week of the
Tour. This improved seminar will be similar to and
have the same purpose as the one presented at the
August 1990 Tour. Letters inviting interested
Reservists were sent to all Detachment Commanders at
the end of January.

Finally, during the week of 22 through 26 April,
the last of the pre-consortium Tech Mat Symposiums
will be held at Monterey, California. At this time, the
results of each of the technology maturation tasks will be
presented in a number of different sessions and
documented in a series of two- to eight-page summaries
per task. Obviously, these will make a great starting
point for the Level III descriptors. Once the documents
are received, you will again have an opportunity to
review them in light of your own requirements.

The next subject concerns the release of all of this
data to our customers. Maj John Thomas and Mr. Terry
Kasten of the NASP JPO recently visited the Strategic
Defense Initiative Organization's, Technology
Applications Information System Office [See the
November 90 issue of this report]. There they learned
how SDIO managed the same problem. The answer lies
in the Defense Logistics Agency (DLA) managed process
of contractor certification which gives access to
Department of Defense Critical Technologies for use in
legitimate commercial interests. Essentially, commercial
firms interested in these technologies apply to DLA for
certification under DoD Directive 5230.25, “Withholding
of Unclassified Technical Data from Public Disclosure,”
and DoD Directive 5230.24, “Distribution Statements on
Technical Documents.” Despite their formidable titles,
these two regulations outline the clear pathways to the
information for qualified firms, as well as addressing the
safeguards established to prevent transfer of this
technology to adversaries of the United States (along
with equally clear penalties for violations).

The JPO is working with SDIO on the possibility
that the NASP may utilize the TAIS and its built-in
procedures for certification and document
dissemination. The JPO office, tasked with protecting
sensitive NASP data, is developing draft internal
procedures to track such activity. ~ 2 are all confident
that we'll soon have another compunent of the NASP
technology transfer system in place.

- FOR OFFICIAL USE CNLY

Technology Transfer Discussions With
The University of Tennessee Space Institute

--Maj John Thomas, NASP [PO

On 8 February 1991, Maj John Thomas visited the
University of Tennessee Space Institute (UTSI) near
Arnold Engineering Development in Tullahoma,
Tennessee. The meeting was coordinated by Maj Dave
Guice, USAFR, as part of his NASP Reserve Project. Lt
Col Charles Brown, USAFR, of the Tullahoma
Detachment, also participated in the meeting.

Maj Thomas provided an overview of the NASP
program to UTSI researchers working on magneto-
hydrodynamic (MHD) power generation. He described
some of the new NASP-developed technologies that
might have an impact on efforts to utilize MHD power
generation as an efficient source of energy. Discussions
indicated the potential of NASP materials to enable
higher operating temperatures for an MHD power
generator, resulting in greater overall efficiency. NASP
computational fluid dvnamics and combustion
modeling tools were also seen as having a potential
impact.

UTSI will further define their technology
requirements related to NASP research topics and
present their preliminary findings in a follow-on
meeting on 5 March 1991. At that time, Maj Thomas
will also present the NASP technology overview to a
larger group of UTSI researchers. It is hoped that as a
result of these interactions, some cooperative efforts
between NASP researchers and the UTSI MHD group
may be initiated.

The Chatter Box
ASD/NAR
Mr. Terry Kasten (513) 255-3165
Maj John Thomas (513) 255-9977
USAFR
Ltc Frank Foegler (513) 762-8292
Financizl Sponisorship
Capt Mary Slenski (513) 429-9496
Ltc Charles Darvin (919) 383-1367
Patent/Licensing
SAIC
Mr. Adrian DeNardo (513) 429-6608
Ms. Carol Lohman (513) 429-6638
Mr. Jim Batka (513) 429-6644
Mr. Lou Machuca (513) 429-6633
Mr. Dick Smith (513) 429-6729
Ms. Kaye Coates (513) 429-6621
Ms. Angie Hargrave (513) 429-6664

WRIGHT-PATTERSON AFB, OHIO 45433-6503

NASP JOINT PROGRAM OFFICE
ASD/NAR

SCIENCE APPLICATIONS INTERNAT'L CORP.
1321 RESEARCH PARK DRIVE
DAYTON, OHIO 45432
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Have you noticed . . .

We have changed the name of this publication
with every issue of it? We think we have finally settled
on a permanent name--at least temporarily!

The most recent change--from “Newsletter” to
“Status Report”--is due to the commotion that goes with
“newsletters” sponsored by an Air Force organization. A
“Status Report” is not required to go through the official
Air Force approval process (i.e., Public Affairs), but a
“Newsletter” is. Therefore, by doing this, we are
eliminating a very tedious and time consuming step.

We know that you will be waiting with
anticipation to see what new name we come up with for
next month!!

Tech Transfer Activities Update
Adrian DeNardo, SAIC

Work continues to define our “technology
product” for the NASP. Recently, two detailed (Level III)
technology descriptors were drafted as test documents.
The technologies chosen were High Conductivity
Composites and Coatings.

The purpose of these preliminary efforts is to
begin getting a benchmark for the level and kinds of
detail which will be appropriate for a wide range of
potential users. The objective of these descriptors is not
to provide the ultimate answer to the potential user, but
to provide enough data, of the right quality and format,
to serve as a guideline for additional contacts for that
user. Copies were provided for the Dayton Management
Group’s 2 February 1991 meeting for their review and
comment.

FYI . ..

We are in the process of developinga

Technology Transfer Document Library

to support the NASP program. - This

library will be maintained as a data base

to assist in tracking technical reports,
publications, and documents that relate
to the technology transfer effort. We
are hopeful that the information main-
tained in this library will be used by
organizations in the public sector, as
well as by Federal, State, and Local
government.

NASP Technology Accomplishments And Spinoffs
--Maj John Thomas, NASP JPO

The NASP JPO Applications Directorate recently
was asked by the Air Force Congressional Liaison
Office to provide material to be used in support of
Congressional testimony on NASP technical achieve-
ments and actual, or pending, spinoffs of NASP
technology. The NASP Contractor Team and SAIC
responded by reporting on recent achievements and
on applications of NASP technology which have
surfaced to date. Some of the spinoffs mentioned
were uncovered as a result of the efforts of Air
Force Reservists working on their NASP Technology
Transfer Projects.

The list of technology accomplishments which
was provided to the Air Force Congressional Liaison
Office follows:

hnol

Computational Fluid Dvnamics (CFD)

* hydrogen/air combustion computed for first time
on routine basis

* first ever tip-to-tail CFD analysis of hypersonic
propulsion systems

* used to design combustors with efficiencies greater
than 90 percent

* enables evaluation of designs at high speed flight
regimes for which test facilities are not available

Materials and Structures

* 50 percent better strength/density ratios
— enables 15 percent decrease in fuel con-
sumption over designs using conventional
materials
* 25 percent higher temperature tolerances
* novel structural optimization procedures
— reduces design turnaround time by an order of
magnitude
titanium alloy fasteners for high temperature
applications with 50 percent weight savings
* automated metal matrix composite processing
yields 50 percent cost savings

Hydrogen Fuel

* slush hydrogen provides
increase of 18 percent
— yields 23 percent decrease in NASP weight for
fixed payload
* 18 percent increase in cooling capacity

propellant density
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The following listed items are identified as actual
(A) or in process (I) spinoffs resulting from the NASP
Technology Maturation Program:

am in

1. (A) Integrated thermal/structural analysis tools
*  expands analysis to larger, complex applications
- already used for heat exchanger design (F-15)
and lighter, stiffer wings for commercial
aircraft

2. (A) Prosthetic joint replacements using new
titanium matrix composite

e  two times the durability (20 year versus 10 year
average life)
- potential to eliminate 60,000 major surgical
procedures per year
e reduced risk of Alzheimer’s disease
e currently in FDA evaluation cycle

3. (D Lightweight, high temperature internal com-
bustion exhaust valves

e 50 percent lighter than conventional steel
valves
° higher oxidation resistance

4. () Oiland gas pipe

*  potential for sour gas wells

e 100 times better corrosion resistance than
current titanium alloys

* beta titanium matrix pipe fabricated for oil
company evaluations

5. () Lightweight, high temperature automotive
turbo-charger impellers

* titanium aluminide impeller 50 percent lighter
than Inconel impellers

6. (A) Thermal barrier material

material reflects 97 percent of infrared energy

* added to R11 home insulation raises R factor to
R19

* commercial home product claims 20 percent
lower cooling costs, 10 percent lower heating
costs

7. (I High strength refrigeration coils

. copper niobium coils two times stronger than
conventional coils

8. (A) Supersonic/hypersonic boundary layer transi-
tion analysis

* more accurate drag estimates permit better
performance predictions
e lighter aircraft at given performance level

This shows that your efforts can make a critical
difference in providing key examples of how NASP
technologies can yield national benefits. We need your
help in finding additional spinoffs and in flushing out
the success stories for the examples which have already
been identified.

DAYTON MANAGEMENT GROUP CORNER

AF Reserve Chief
To Visit March Tour

--Capt Mary Slenski, Dayton Management
Group

Maj Gen John J. Closner, III, UASF Chief,
Air Force Reserve, will be visiting the ASD
Reserves on 6 March 1991. He comes at the
invitation of Brig Gen Jerry White, Mobilization
Assistant to the ASD Commander. Maj Gen
Closner was appointed Chief, Air Force Reserve
last November. He has the full responsibility for
the supervision of all USAF Reserve units
around the world and serves as the principal
advisor on Reserve matters to the Air Force Chief
of Staff. The purpose of his visit is to become
acquainted with our ASD Reserve Program. The
NASP Technology Transfer effort has been
selected to be specifically highlighted during his
visit. Both the JPO and project Reservists will be
briefing Maj Gen Closner. This is an exceptional
opportunity for ASD- Reservists to receive high
visibility.

Case Development
Adrian DeNardo, SAIC

Before the holidays, the Director of the NASP
Joint Program Office, Dr. Robert Barthemey, invited local
General Motors Organizations to share in the NASP
technology development results for automotive
applications. Since that time, two State of Ohio
Department of Development organizations have become
involved to help “broker” this connection.

The first organization is the Edison Materials
Technology Center (EMTEC). EMTEC is a materials
development consortium which has approximately 60
commercial industrial members and AFSC’s Wright
Laboratories as members. The purpose of EMTEC is to
pool members’ resources to solve material and materials
process-based problems. Since the Air Force Wright
Laboratories contributes both personnel and facilities,
this consortium is an example of a technology transfer
mechanism. The second organization is the newly-
formed Ohio Advanced Technology Center. The
purpose of this organization is to provide assistance to
Ohio industry in utilizing all of Wright-Patterson Air
Force Base technologies.
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Together, a small cadre of people is working the
preliminary activity to zero in on market driven
automotive technology requirements which may have a
solution in the NASP technologies. Because of the
sensitivity of the particular issues, we are not able to
publish the particular topics of interest provided by the
General Motors representatives. We are optimistic that
this exchange will provide us with a substantial body of
data on many of the tech transfer program components
on our Program Management Plan.

We are also optimistic in the hope that each of
you may be able to use the current TDD as a general aide
in beginning a dialogue with your parent firm.
Remember, specific information will be held separately
as competition sensitive. No cross migration of
information among commercial firms will be allowed.

The Chatter Box

ASD/NAR

Mr. Terry Kasten
MAJ John Thomas

USAFR

LTC Frank Foegler
Financial Sponsorship

CPT Mary Slenski

LTC Charles Darvin
Patent/Licensing

SAIC

Mr. Adrian DeNardo
Ms. Carol Lohman
Mr. Jim Batka

Mr. Lou Machuca
Mr. Dick Smith

Ms. Angie Hargrave

(513) 255-3165
(613) 255-9977

(613) 762-8292

(513) 429-9496
(919) 383-1367

(513) 429-6608
(513) 429-6658
(513) 429-6644
(513) 429-6633
(513) 429-6729
(513) 429-6664

WRIGHT-PATTERSON AFB, OHIO 45433-6503

NASP JOINT PROGRAM OFFICE
ASD/NAR

DAYTON, OHIO 45432

SCIENCE APPLICATIONS INTERNAT'L CORP.
1321 RESEARCH PARK DRIVE
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We apologize for not getting the first newsietter to
your respective detachments before the November
meetings. We urgently need a better system for
communicating with you. Please fill out the “mailing
preference” form, found on the last page of this
newsletter, and return it to us ASAP.

You may have noticed the newsletter is now
labeled "FOR OFFICIAL USE ONLY". This procedure is
necessary to protect the phone numbers listed in The
Chatter Box. As we include more information in the
newsletter about specific NASP technology transfer
cases, it will become essential to label the newsletter
"Government/NASP Contractors Only" and inciude an
International Traffic-in-Arms Regulation (ITAR)
statement.

In the future, individuals with special areas of
expertise within the Reservist team will be identified in
The Chatter Box. Permission is requested prior to listing
an individual and their phone number.

New SAIC Team Members

We have added three more SAIC employees to
the team of personnel working on the technology
transfer task. In addition to Adrian DeNardo and Carol
Lohman, Jim Batka, Lou Machuca, Dick Smith, and
Angie Hargrave will join the technology transfer effort.
Jim, Lou, and Dick will assist, on a case-by-case basis, in
obtaining the information you need to perform your
technology transfer assignments. Angie is solely
responsible for administrative support. We welcome
them. Their phone numbers are listed in The Chatter
Box.

Reservist Activity Highlighted

Your reservist technology transfer effort is getting
great high-level visibility! Lt Gen Ferguson (ASD/CC),
ASD Commander, was briefed of the technology transfer
project by Terry Kasten of the JPO Applications
Directorate on 28 December 1990. The briefing explained
the efforts of the NASP JPO to gain the Air Force user
command support behind the program by responding to
the users’ needs and involving them in the
development effort (see SAC and AFSPACECOM NASP
MOA article). The briefing familarized Lt Gen Ferguson
with the success stories emerging in the NASP
technology transfer effort and the critical role you
reservists are playing in making that come about. Lt.
Gen. Ferguson is very pleased with your efforts, to date,
and wants to be kept informed on a regular basis.

Therefore, we need to hear more from you so we may
continue to emphasize your activities.

Keep up the good work by following up on the
applications you have identified and by brainstorming to
come up with more. While some of the applications are
already developing into solid success stories, we feel
there are many more still out there waiting to be
discovered. So, take some time to think about other
technology transfer possibilities, and give us (the JPO
and/or SAIC) a call when you identify something that
can be investigated. We're'anxious to hear from you!

SAC and AFSPACECOM
NASP Memorandum of Agreement

On 27 November 1990, Lt Col Matthews and Terry
Kasten of the JPO, provided a 45-minute briefing on
NASP technology and utility to Gen Chain (CINCSAC)
and Lt Gen Moorman (AFSPACECOM/CQ) during an
issues day between these commands. Following this
briefing, a NASP Memorandum of Agreement (MOA)
was signed by the commanders. The MOA specifies that
the two organizations agree to contribute strengths and
expertise, participate in technology review, provide
operational perspective on critical design decisions, form
a NASP Operator's General Officer Steering Committee,
and advocate the program in command budget
submissions. This MOA is one of the most significant
support documents for the NASP program. It is the
culmination of four years of user interaction and
working group activity between the NASP Applications
Directorate and the using commands.

Technology Description Document (TDD)

We completed a first draft of the Level 1 and 2
TDD in November and are currently in the process of
incorporating the recommended changes from
ASD/NAR. Level 1 includes a general description of the
NASP technologies and is aimed at first-time readers
who have little knowledge of the NASP program or its
technologies. Level 2 concentrates on one of the major
NASP technology areas and contains more technical
details and specific applications examples.

We are required to go through the Public Affairs
process before sending it out to you for your comments.
NASP documents cleared for public release are required
to go through AF, as well as NASA approval processes
and ultimately require SECAF approval. This process
can take anywhere from 30 to 45 working days. Since
most of our source material was previously cleared, we
hope the approval process for the TDD will be somewhat
streamlined.

FOR OFFICIAL USE ONLY
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Work is starting on the Level 3 descriptions, and
we are in the process of obtaining detailed technical
reports to support this effort. Level 3 will contain
detailed technical information that will enable face-to-
face discussions and problem solving among engineers
and scientists involved in those disciplines. Initially, we
intend to focus our efforts on materials and
manufacturing processes; following that, we will focus
on CFD. We expect to have a first draft of the materials
and manufacturing Level 3 descriptors by June, 1991.
Once we have completed this section and it is approved
through Public Affairs, we will send each detachment a
TDD three-ring binder. As we complete new descriptors,
and once they make their way through Public Affairs,
we will distribute them to the detachments as additions
to the TDD binder. In this interim period, prior to a PA-
approved TDD, we can send you a pre-PA-approved
TDD, marked "FOR OFFICIAL USE ONLY," with the
understanding that it is for your internal review and
comment. Please indicate on the "mailing preference”
form whether you would like to receive the pre-
approved version or would like to wait until the
approved version is publicly released.

NASP Technology Maturation Plan

The NASP Tech Mat effort has ended and a
summary is expected out in April, 1991. The NASP Tech
Mat Work Breakdown Structure (WBS) has been re-
scoped jointly by the JPO and the NPO, therefore, NASP
technology maturation will continue through these
refocused efforts.

Technology Transfer Cases

We have nine T2 cases on-going, five of which
involve the Reservist T2 project ideas that were relayed
to us from Capt Mary Slenski. An SAIC case worker was
identified for each case, and in some cases the case
worker has already contacted the Reservist who initiated
the potential application. We are doing some basic
research on how the NASP technology relates to these
ideas, as well as identifying some NASP points-of-
contact for the technologies. Our intention is to provide
you with the information you need to go to the next
step.

Successful Technology Transfer
--Hip Joint Replacement--

One of the NASP technology transfer success
stories was brought to our attention by 1Lt Bridget
Mataban, of the New York Detachment, concerning
composite materials for biomedical implants. Upon
further investigation, it was discovered that TIMET, a
materials manufacturer, was contracted by McDonnell
Douglass, to develop an improved oxidation resistant
titanium alloy for NASP. The Ti alloy, developed and
fabricated by TIMET (Beta 21S Titanium), has other

useful applications—particularly for orthopedic implants
and for hot corrosive areas in gas and oil wells.

The attractive properties of Beta 21S include lower
modulus of elasticity, better high temperature
characteristics, much improved corrosion resistance,
high strength, and a higher hardness. Beta 21 is
currently being investigated as a material for hip joint
implant material. It reduces the body's exposure to
toxins, and, with a lower modulus of elasticity, it has a
higher level of bio-compatibility and helps promote
bone growth and attachment onto the implant. Beta 21
is currently being evaluated by the FDA, and implant
suppliers are waiting on the sidelines for FDA approval
to use Beta 21S in orthropedic implants.

T2 Document Library and Data Base

In order to manage and maintain the number of
documents we expect to receive, we have started a
library and developed a small data base to track what we
have in-house. Thus far, we have about 70 documents--
mostly papers presented at the 1989 and 1990 AIAA
National Aero-Space Plane Conferences. You are
weicome to leaf through the library while on your
annual tour at Wright-Patterson AFB.

NASP Technology Transfer
Program Management Plan (PMP)

The PMP is approaching its final version as a draft
document. A copy will be sent to each detachment so
you can see how the entire NASP technology transfer
process is anticipated to evolve and how the Reserves fit
into the process.

NASP Legislation Approved

In this period of tight defense budgets,
congressional support for the NASP program was
underscored by the legislation funding the effort at a
level of $258 million for FY91-which was close to the
total amount requested for the program in the DoD and
NASA budgets. Funding at this level has enabled the
JPO to proceed with all of the major Phase 2 activities
planned for this fiscal year.

The congressional language approving the NASP
budget goes on to require the Secretary of Defense to
provide a report to the Congressional Defense
Committee, by 15 March 1991, identifying the military
requirements and missions for NASP and the rationale
for continued DoD fundings for this program. The
information requested in this report falls within the area
of responsibility of the JPO Applications Directorate.
One of the benefits the JPO will acquire as they prepare
this report for Secretary Cheney is the broad payoff of the
NASP-developed technologies for the National
industrial base. Estimates of the economic benefit, as
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presented by H. Stein and P. Lane at the Second
[nternationali Aero-Space Plane Conference held in
Oriando, in October, were a potential $26 billion, if the
program is funded through completion. Specific
examples of technology transfer that you identify will
help anchor these estimates.
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The Chatter Box

ASD/NAR
Mr. Terry Kasten
Maj. John Thomas
USAFR

Lt. Col. Frank Foegler
Financial Sponsorship
Capt. Mary Slenski
SAIC

Mr. Adrian DeNardo
Ms. Carol Lohman

(513) 255-3165
(513) 255-9977

(513) 762-8292

(513) 429-9496

(513) 429-6608
(513) 4296658

Mr. Jim Batka (513) 4296644

Mr. Lou Machuca (513) 4296633

Mr. Dick Smith (513) 4296729

Ms. Angie Hargrave (513) 429-6664
Reserve Briefers Needed

One idea we would like you to consider is our
possibility of helping you get more visibility as you work

the technology transfer effort.

If you develop a specific

technology transfer idea for NASP technology, we would
like to offer you the opportunity to brief that idea to
senior Air Force management and/or a technical society
meeting. Naturally, your idea must be thoroughly

researched and developed.

If your idea proves

acceptable, we could give you the option to brief Lt Gen
Ferguson about your task at the next scheduled briefing.
Of course, we would support you with travel funds and
assist you in getting Reserve time credit for the effort.
Another possibility would be to attend a NASP
Symposium and present a. paper on the results. Since
these meetings have traditionally taken place in Orlando
or Monterey, this may be more appealing than traveling
to ASD in Dayton to present a briefing!

Think about it. Take us

up on this challenge! It

would be beneficial to your particular technology
transfer task, as well as advantageous to the long-term
goal of the NASP technology transfer effort as a whole.

NASP JOINT PROGRAM OFFICE
ASD/NAR
WRIGHT-PATTERSON AFB, OHIO 45433-6503

An Emoloyee-Ownea Company

SCIENCE APPLICATIONS INTERNAT'L CORP
1321 RESEARCH PARK DRIVE
DAYTON, CHIO 45432
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November 1990 Edition

Here it is--the long-awaited NASP Technology
Transfer Newsletter (NTTN)! We trust that it will serve
as a forum for you to share information with all of the
Reservists, as well as keep you informed on transfer
technology issues.

Please take a few minutes during your
Detachment meetings to have a “brainstorming”
session, and keep us advised of any ideas you may come
up with to promote the technology transfer effort to your
industry or related industries.

I[f you wish to pass information on to other
Reservists via NTTN, piease have the information
submitted, preferably written, by the 20th of each month.

We will be contacting you, periodically, to keep
abreast of your progress and to see if we can support you
in any way.

NASP Technology Transfer Update

Since our workshop in August, a lot has
transpired on the NASP program, and we have learned a
lot more about tech transfer. What follows are
highlights of some of the items that have come up or
have been done. I encourage all of you to call me or the
SAIC Reserves program director, Carol Lohman, if you
would like further information on any of the topics or
would like to add what you have learned to the team's
general knowledge base.

Technologu Description Book

SAIC is working hard to come up with an initial
cut at the technology description book. We have chosen
to describe the technologies at three different levels of
detail. The first level, or tier, will be a general
description of the NASP and all of the major technology
areas being developed. Attached is a basic overview of
these technologies. The second tier talks to a single
technology area (e.g. aerodynamics) and lists all of the
technology avenues being pursued to solve the
aerodynamics problems. The details here are limited to
short descriptions of the technologies. Finally, the third
tier will describe the details of the research being
conducted to solve a particular problem connected with
the technology area. Details at this level will be of such
nature that they form a basis for person to person
discussion in a developer/potential user relationship.

As we develop these descriptions, we are going to
meet with businesses of various kinds to test market the

information. We will also send draft write-ups to all of
you to do the same thing. What we are looking for here
is the reaction to the technology by various types and
sizes of businesses. Any feedback from you will prove
extremely valuable as distribution of this data will
ultimately become quite widespread.

NASP Tech Transfer Program Management Plan

Members of the program office and SAIC are
working to put together the NASP technology transfer
program plan. This plan is in partial draft state and is
being reviewed by the NASP JPO. We are beginning to
add in the detailed tasking and schedules to complete the
basic plan structure. All Reservists will be part of this
plan insofar as having some actions to carry out in
support of the tech transfer initiative.

Technology Transfer Society Article

Finally, we have included an article by Souder,
Nashar, and Padmanabhan taken from the Journal Of
Technology Transfer. While not written about any
specific technology transfer program, this article helps
put the NASP tech transfer into perspective. In addition,
it provides an excellent generic transfer model,
identifying specific roles for the tech transfer
participants. Lastly, the article provides common
terminology for describing the actions and players in the
tech transfer task.

NASP Team Addition

Major John P Thomas, Jr. joined the NASP JPO’s
Applications Directorate as Chief of the Space
Applications Branch in September, 1990. His
responsibilities include managing the Directorate
technology transfer effort, acting as Program Manager for
the SAIC support contract, and directing some of the
efforts of the NASP Contractor Team’s space applications
studies.

Major Thomas received his B.A. and M.S. degrees
from the Georgia Institute of Technology in 1975 and
1976, respectively. In 1980, the AFIT Civilian Institution
Program solicited him to pursue his doctoral studies at
Carnegie-Mellon University. Upon his graduation in
1983, he was assigned as a Program Manager at the Air
Force Office of Scientific Research where he conducted
basic  research in the area of computational
mathematics. In addition, Major Thomas held a
position with the Information Processing Technology
Panel of Project Forecast I in 1986 and 1987.

INTERNATIONAL CORPORATION



Among his other accomplishments, in 1988,
Major Thomas served as a visiting scientist at the
German Aerospace Establishment’s Research Center in
Braunschweig. His assignment was with the Institute
for Structural Mechanics, where he developed a finite
element program for the analysis of fiber-reinforced
composite structures under combined thermal and
mechanical loading.

We wish to extend a warm welcome to Major
John Thomas and look forward to utilizing his expertise
to contribute to the NASP technology transfer effort. We
are confident that he will be an asset to the NASP
program.

NASP JPO Technology Transition

The NASP JPO is in the process of establishing a
JPO Working Group to address technology transition.
The Working Group will involve the JPO organizations
that have responsibilities in technology transfer and
is being tasked to draft, by 15 December 1990, a
NASP JPO Technology Transition Policy Statement
for Dr. Robert Barthelemy's (NASP JPO Director)

review.

The National Program Office (NPO) will also be
getting involved in technology transfer. Their support is
being solicited through the Phase 2D Statement of Work
which includes the requirement to identify functional
leads in all technical areas relevant to the NASP
program. In addition, a lead for technology transfer
issues will be established at the NPO to coordinate the
contractor efforts and to act as a point of contact to the
Working Group.

Finally, the JPO is requesting the JAG office
provide a ruling to clearly describe the extent of
technology ownership by the government and the
implications to private industry. Preliminary
discussions with the JAG office have indicated that the
government has exclusive rights to non-royalty use of
NASP technology. However, the government does not
actually own the technology outright. This ruling
fosters technology transition in that it provides
economic incentive to contractors to spin-off and
license technology. A clear JAG opinion on all
technology transfer issues will be obtained and
communicated to the national team so that these

issues do not become an impediment to technology
transfer.

FYI . .

The October 29,1990, edition of Aviation
Week Space Technology has the newly-
released design of the X-30 vehicle. We
have enclosed a copy; but, you may want to
visit your local library, as the photocopy
does not do justice to the color photographs.

SDIO TAIS Data Base

A free, on-line database service has been
established by the Strategic Defense Initiative
Organization (SDIO) of the Department of Defense. This
database, the Technology Applications Information
System (TAIS), contains more than 1,300 unclassified,
nonproprietary abstracts that identify emerging
technologies developed through research on SDI. TAIS
abstracts describe SDI research in a variety of technical
addresses, including superconductivity, sensors, lasers,
supercomputers, electronics, energy, materials, and
industrial processes. Through the TAIS you also gain
access to information on points of contact at federal,
state, and local technology transfer offices and listings of
other technology information databases.

As a Reservist, you may obtain access certification
by submitting a request, on official letterhead to:

Director, Technology Applications
The Strategic Defense Initiative
OSD/SDIO/T/TA

Washington, DC 20301

Please include in the request the reason you want access
to the system as well as the fuil name, title, federal
address, and telephone number of the designated point
of contact. This certification is a signed agreement to
withhold release of any information about militarily
critical technologies, such as those provided through the
TAIS, to any foreign national without prior approval,
authorization, or license under U.S. export control laws.

The TAIS is a free service, other than the cost of
the telephone call, and is available to users 24 hours a
day, seven days a week. The user is permitted to access
the system three times daily for 20 minutes each session.
You may request, on-line, more information about a
particular technology.

The Chatter Box

(513) 255-3165
(513) 255-9977
(513) 429-9496
(513) 429-6608
(513) 429-6638

Mr. Terry Kasten
Maj. John Thomas
Capt. Mary Slenski
Mr. Adrian DeNardo
Ms. Carol Lohman

If you wish this newsletter forwarded directly to you at
your company or home address, please complete the form
below and return it to SAIC.
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COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY
U.S. HOUSE OF REPRESENTATIVES

October 21, 1991

Michelle:

Just so that you folks don't get blindsided
here is a copy of the Rohrabacher letter to
Bart. | endorse it in general and hope that
Bart gets the message. The potential for harm
of this difference can be large.

Incidentally, Tony is now under contract to the
Program office.

You will know how you want to use this if you
do.

Can't call this a billet-doux in the present
historical scene so whatever is safe.

Scott
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EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20506
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DANA ROHRABACHER CoMMITTEES
SCIENCE. SPACE, AND TECHNOLOGY
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Wednesday, October 9th, 1991

Dr. Robert R. Barthelemy

Program Manager
National Aero-Space Plane Joint Program Office (AFSC)
Wright-Patterson AFB, OH 45433-6503

Dear Dr. Barthelemy:

I am writing to express some concerns that have come to my
attention with respect to the NASP program.

I have been a supporter of the “NASP concept” -- airbreathing
scramjet propulsion to very high Mach enabling single-stage-to-orbit --
since 1985, when I first was exposed to the “Copper Canyon” program
while working in the Reagan White House. It is clear to me that the cost of
putting payloads into orbit must come down dramatically if we are ever to
exploit space in a really meaningful way. Scramjet-powered aerospace
vehicles appear to be one of a very few possibilities capable of achieving
dramatically reduced operating costs.

Nevertheless, as you well know, building such a vehicle, even an
initial experimental one, is a very difficult technical problem, and the skills
necessary to properly design the overall vehicle concept are not widely
available.

Mr. A.C. Robertson, who is one of my constituents, and Mr. A. A.
duPont, the major principa! of duPont Aerospace Company (and one of the
main individuals responsible for the creation of the “Copper Canyon”
program), have reviewed with me the status of the response to Congress’s
request for a comparison of the Government Baseline Vehicle (“GBV”) and
the current NASP X-30 configuration (“CNC”). Congress funded this '



study in the FY ‘91 budget. Several points of difference between the GBV
and the CNC were pointed out to me during our conversation. Chief
among them are:

* The GBV subsystem weights

« The effect upon the X-30 vehicle’s gross weight of carrying
substantial amounts of LOX for propulsion oxidiser

* The amount of hydrogen fuel needed to achieve orbit

These technical factors are all resolvable, and it was Congress’s
intention, when the Congress funded this study, that these factors be
resolved. Therefore, I would like to suggest that before you report your
study results to Congress, that definitive answers to these and any other
technical differences important to the future direction of the NASP
program be prepared. It was Congress’s intent, as I understand the
legislative history, that the duPont Aerospace Company was to participate
in these studies to the extent necessary to resolve the technical questions
surrounding the differing GBV and CNC NASP design approaches.

The JPO needs to settle the technical arguments between the GBV
and CNC. In the meantime, however, Mr. duPont, the originator of the
NASP concept, and perhaps the most knowledgeable person in this
technology, is about to become unavallable because of a lack of funding
from the JPO.

It seems to me that now is the time to utilize Mr. duPont’s team to
the fullest possible extent, rather than dropping them. I recommend most
strongly the JPO do this. I believe that it is imperative that the technical
questions surrounding these two opposing “NASP worldviews” be given
uncompromising, objective technical “scrubs” in order to base englneermg
decisions upon numbers, not opinions. ~

I would appreciate an answer in this matter as soon as you can
render it. May I request an answer on your decision by, say, October 20th,

19917
Sincerel

@Sﬁ“ﬁo bacher
Member of Congress

Attachment

DR:tbk




NASP Point Paper -- “GBV” vs. “CNC” Issue

1. Inthe FY ‘91 DoD Authorization Conference Report,
up to $2,000,000 was set aside for DARPA to define the
reasons why the initial DARPA “Government Baseline
Vehicle” (“GBV”) NASP airplane, which grossed 50,000
pounds at takeoff, has now become an NPO design (the
“Current NASP Configuration” or “CNC”) which grosses
roughly ten times as much.

2. DARPA chose to hand this study off to the NASP
Joint Program Office (“JPO”).

3. Having the JPO do the study represents a conflict of
interest, since the CNC is now their responsibility.

4. Because of a feeling that there are features of the
original airplane which, if adopted by the NPO Team,
would result in significant weight reduction (and, thus, of
cost), some aspects are being pursued objectively in spite
of the conflict of interest situation.

5. The draft final report of the study is so biased that the
initial comments will hopefully result in a more factual
final draft. Under the rules set out by the JPO, the
contractor’s resized airplane to meet the current mission
grosses 40,000 pounds.

6. The JPO is pursuing further, with Rockwell’s
assistance, a revised engine design for the current team
configuration, which incorporates the features of the GBV

engine.

7. DuPont’s assessment is that the larger engine size
required by the lifting body selected by the NPO National



Team (over twice as large) has by itself alone increased the
gross weight of the CNC by over a factor of two.

8. The remaining increase in size/mass of the CNC can
be directly attributed to the difference in engine
performance. This difference is currently being addressed
by the JPO.

9. The information is available to achieve a stable low
gross weight X-30 configuration.

10. To date, the JPO engineering group has elected to
insist that certain of the initial weights have low credibility
rather than admit that at a given size the aircraft weight
level is similar to the present NPO National Team level,
and that the engine size alone is responsible for some of
the growth. They do concede that engine performance is a
factor of two or more in gross weight of the aircraft.

11. Congress can be instrumental in achieving a
satisfactory aircraft design for the X-30 by:

a. Insisting on factual answers in.the mandated
study.

b. Insuring that the original Government Baseline
Vehicle contractor, duPont Aerospace Company,
is kept involved as a knowledgeable advocate of
the lower gross weight X-30 aircraft design, and
aerodynamically stable solutions.
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SPACE COUNCIL OKAYS NASA/DOD LANDSAT 7; NO NASP, NLS DECISIONS

Key members of the Bush Administration’s National Space Council yesterday approved a joint
NASA/DOD program to develop the Landsat 7 remote sensing plarform. But aside from agreeing that the
satellite would be essentially a “clone” of Landsat 6, the council “executive committee” loft funding and
other detalls 1o its lower-ranking Policy Implementation Review Committee (PIRC), an Administration
official reported after the council meeting.

Vice President Quayle, Deputy Defense Secretary Donald Atwood, NASA Administrator Richard
Truly, Under Secretary of Commerce John Knauss and other council members also were briefed on two
other joint NASA/DOD programs, the National Acrospace Plane (NASP) and the National Launch S ystem
(NLS), but made no decisions on those programs, the official said.

A bipartisan group of 21 House Armed Services Committee members last week sent Quayle and
Truly letters asking that NASA reprogram part of its in-hand funds to make up the shortfall in civilian
funding of the hypersonic aircraft research project left by Congress in the space agency’s fiscal 1992
spending bill on grounds “any substantive reduction in NASA's funding support will likely be used by
NASP opponents to kill it next year.” The action by NASP supporters on the committee came in the wake
of a warning by defense conferees that they wouldn’t let DOD pay the bill for NASP or Landsat alone

(DAILY, Nov. 18). .
No NASP Degisions

“There weren’t any decisions to make onthe NASP,” said the official, who asked not to be otherwise
identified. “Everybody got briefed on NASP and N1.S, but there weren't any real issues. (The reprogram-
ming request) didn’t come up.”

Instead, the council members decided to go along with a recommendation from the PIRC that the
joint Landsat 7 program be established (DAILY, Nov. 13), PIRC members, generally deputies to the
members of the Space Council, also recommenced that NASA and the Pentagon fund the nexr-generation
remote sensing satellite and directed the two agencies to work out the details. The official said Space
Councll members did not expand on the PIRC recommendation, and did not address Landsat 7 funding.

“The decision that was made didn’t capture that point, but there is every reason to believe that what
the two agencies will propose is a jointly funded program,” the official said. “The two agencies still have
the mandate that they were given at the PIRC meeting to go work the details of the proposed plan. At the
time they were told to work up what they would propose if the Space Council’s decision was to move
forward. They were of course not able to complete all that work prior to this meeting because not enough
time had elapsed, and so they are still working those datails.”

The official said details should be available no later than President Bush’s fiscal 1993 budget
submission to Congress, where Democratic legislation designed to ensure a continuation of the Landsat
programisalready in the works. Inroduced by Rep. George E. Brown Jr. (D-Calif.), chairman of the House
Science, Space and Technology Committee, the legislation also establishes a joint Landsat program office
and, in the interest of preventing a gap in the 19-year Landsat database, calls for a “clone” of Landsat 6 as
its replacement to save development time (DAILY, Oct. 24).

“They discussed that point,” the official said. “...] would say that the prejudice seems to be that a
clone of Landsat 6 is the right answer,” the official said.

(Continued On Following Page)
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SPACE TECHNOLOGY

JEFFREY M. LENOROVITZ/PARIS

ESA Proposes Delaying Hermes
In Attempt to Hold Down Spending

he European Space Agency is propos-

ing new delays for its Hermes manned
spaceplane program as the organization
struggles to meet demands by member
states to hold down spending.

The new proposal pushes back the first
unmanned mission for Hermes to 2002,
while the initial manned mission is target-
ed for 2003.

ESA’s revised scenario for Hermes rep-
resents the latest change in program plan-
ning as the agency nears decisions on key
elements of its long-term space plan.
ESA’s management council is to review
the latest Hermes proposals at a meeting
Oct. 16-17, after which the final proposal
documents will be forwarded to member
governments. Ministers of ESA member
states will make the decisions at a meeting
in Munich Nov. 18-20.

“The pressure really has been put on
ESA to rework its programs to meet the
spending limits that many member na-
tions have been seeking for some time,”
one government manager at an ESA
member state said. “There has been a lot
of ‘sweating’ going on in ESA’s manage-
ment as the participating countries force
the agency to work up a plan that can be
accepted when the ministers meet in No-
vember at Munich.”

In the new scenario, Hermes' initial un-
manned mission will be in 2002—five
years later than originally planned. The
second flight will carry European astro-
nauts and is targeted for 2003. These two
missions constitute the spaceplane’s flight
development phase, and they will be fol-
lowed by an opera-
tional validation flight
in 2003 and another in
2004 to qualify Her-
mes for full servicing
of ESA’s Columbus
free-flying laboratory
facility.

A delay in Hermes
was proposed earlier
this year in a program
package drawn up by
ESA Director General
Jean-Marie Luton in
response to members’
requests for reductions
in future spending
(AW&ST June 17,
p. 96). That propos-
al—which called for
Hermes’ first mission
to slip from the origi-
nal 1998 date to late
in the year 2000—was

Docking of Hermes
with the Columbus
free-flier, as depicted
in artist's concept,
would not occur until
2003 or 2004, based
on the latest ESA pro-
posal. The plan takes
into account Europe’s
growing difficulties
with paying for its
long-term space
program.

Eurcpe’s Hermes spaceplane is shown during reentry in this artist’s concept. ESA is proposing a
new delay in the Hermes program as member states deal with increasing budgetary problems.
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not accepted by ESA countries, leading to
the latest revision.

“The earlier proposal called for a peak
in Hermes spending in 1996,” one ESA
manager said. “With the latest proposal,
this peak has been pushed into the 1998
time period; the peak itself is lower, and
the overall spending curve is flatter.”

Jorg E. Feustel-Buechl, ESA director
for space transportation systems, said the
new proposal delays the Hermes program
as long as possible. “Any further stretch-
out would effectively force the program as
we now know it to stop,” he told AvIa-
TION WEEK & SPACE TECHNOLOGY. “It is
difficult to design a spaceplane in the late
1980s and fly it early in the next century.
It will not be possible to keep the Hermes
industrial team together if any more de-
lays are put into the planning.”

The Hermes program workload for Eu-
rope’s aerospace industry will be about
20% lower annually than previously pro-

posed by ESA Director General Luton
because of the stretch-out.

A few small companies may be put into
a “catastrophic” position by the reduc-
tion, and some specific measures are un-
der consideration “to avoid the worst,”
managers said.

The new scenario for Hermes was one
of several considered after Luton’s earlier
revision was rejected. Also considered
was a plan that would have reduced Her-
mes to a technology-oriented effort for
several years, with a decision on full-scale
development delayed until 1994-95.

“This scenario would have diminished
the financial burden for member states be-
cause the budget required for the next few
years would have been smaller,” Feustel-
Buechl said. “However, we rejected it be-
cause it would have completely destroyed
all system-level activity for Hermes, and
it would have led to a destruction of the
Hermes industrial team.”

Since most of the technology activity is
concentrated in France, Germany and It-
aly, the other nations would not have a
real contribution to the program during
this period, he added.

“In a technology-only effort, the pro-
gram would no longer have merited the
name Hermes since it had little to do with
the spaceplane itself,” Feustel-Beuchl
said. “In such an approach, it would not
be worth spending time and money on
hypersonic research, thermal protection,
and other areas because we wouldn't
know how the spaceplane would change
since it was not sufficiently defined at the
start.”

The Hermes program currently is in its
Phase 1 definition/development stage.
The industry proposal for Phase 2 full-
scale development and production was
submitted last March.

Feustel-Buechl said Hermes is consid-
ered in “relatively good shape” from a
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Soviet Space Managers
Seek Funds From Russia

TOURS, FRANCE

Soviets Slash Mars Plans by Half,
Continue Other Cooperative Ventures

TOURS, FRANCE

oviet space program managers expect

the Russian Republic to provide most
of the funding needed to continue their
national space programs.

Vladimir Kotelnikov, director of the
Soviet Academy of Sciences’ Intercosmos
council, said the budget request for space
research and space science next year is
450 million rubles.

The 1991 budget request was about 300
million rubles, a figure that includes the
spacecraft, their launches, experiment
hardware and operation of experiments in
orbit. i

However, Albert Galeev, director of
the IKI space research institute, said the
high Soviet inflation rate all but elimi-
nates any real growth in next year’s bud-
get.

He said the 300-million ruble budget
granted for 1991 covers planetary and
space astronomy, and solar terrestrial
physics work.

“Of this total about 266 million rubles
is for program spending, while the re-
mainder is for salaries, operating budgets,
etc,,” Galeev told AVIATION WEEK &
SPACE TECHNOLOGY.

“If we get 400 million rubles for next
year, we would be happy,” Galeev added.
*“With the high inflation rate in our coun-
try, the real spending power would be
even lower than this year.”

Galeev and other program managers
said most funding for the country’s
space program is likely to come from
the Russian Republic, where many of
the Soviet Union’s space institutes, de-
sign bureaus, and production factories
are located. O

he Soviet Union has reduced the scale

of its mid-1990s Mars exploration pro-
gram, effectively cutting it in half from
the original plans and spreading it over
separate flights that would begin in 1994
and 1996.

The new scenario calls for launch of
one spacecraft in 1994 equipped with
small Martian landers and surface pen-
etrators. Launch of a second spacecraft
that is to carry a Martian balloon and
rover vehicle would follow in 1996.

Soviet managers outlined the revised
Mars mission planning at an annual
French-USSR space cooperation meeting
in the city of Tours. France is one of the
international participants in the Mars
mission, and will be involved in several
experiments and systems.

France’s cooperation with the Soviet
Union is organized through the French
CNES national space agency, and CNES
managers said they were ‘“‘heartened” by
the positive attitude shown by their Soviet
colleagues during the planning meeting
here.

“Despite all of the turmoil in their
country, our Soviet colleagues came to
the meeting here at Tours with a very
positive attitude,” CNES Associate Di-
rector Daniel Sacotte told AVIATION
WEEK & SPACE TECHNOLOGY. “While
there obviously are many questions
about the Soviets’ funding and organi-
zation for the future, those managers
who met with us here were upbeat and
we were able to talk concrete programs
and goals.”

Alain Esterle, the manager responsible
for CNES’ microgravity activities, said

the Soviets stressed their intention to re-
spect their commitments concerning co-
operative space missions. “For example,
there is no doubt that the 1992 Soviet/
French Antares joint manned mission will
occur as planned with the initially agreed
[cost and operational] aspects,” Esterle
said.

Soviet program officials said the new
Mars mission scenario for 1994 and 1996
takes into account the funding and techni-
cal constraints now faced by the Soviet
space sector. Under original planning, the
Soviets had foreseen the launch of two
Mars spacecraft in 1994 and two more in
1996. A variety of scenarios have been
studied for those flights since the mid-
1980s.

REMAINING FLIGHTS ESSENTIAL
Genevieve Debouzy, CNES assistant
director for space science, said the So-
viets have made a firm commitment to
the revised Mars mission plan, and con-
sider the remaining 1994 and 1996
flights essential.

“The 1994 mission’s objective is pri-
marily the observation of Mars from the
[Martian] orbiter, which will be support-
ed by the use of the small surface stations
and penetrators—while the priority of the
1996 mission is on the rover and the bal-
loon,” she said.

An intergovernmental agreement
covering France's participation in the
1994/1996 Mars flights is expected to
be signed soon—once the Soviets clari-
fy the organizational structure of their
space programs in the post-communist
era following the failed August coup.
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technical point of view. “Industry has
done a very good job in the last three
years, and has contributed significantly to
the spaceplane’s technical consolidation,”
he said. “There’s no doubt that we now
have a sound technical concept.”

The ESA manager noted that the
Phase 2 industrial proposal will need to
be reworked based on the new scenario
due to the changed payment schedule
and the shift in mission dates. Industry’s
revised proposal will be turned in after
ESA’s Munich ministerial meeting in
November, since the companies cannot
respond so quickly to the changes in-the
new scenario.

The resulting delays will increase costs,
ESA program managers said.

The project’s original cost was estimat-
ed at 4.42 billion ESA accounting units at
1986 values. If the new scenario is ap-
proved, the cost will go up to an estimat-
ed 6.22 billion accounting units at 1986

values—the equivalent of about $9 billion
in today’s values.

Two flight-qualified Hermes orbiters
will be built. The spaceplane will be
launched by Europe’s Ariane 5 heavylift
vehicle.

Hermes will be 12.7 meters long (41.7
ft.), and will carry a crew of three. The
spaceplane is designed to carry a 3,000-
kg. (6,600-1b.) payload into orbit for ser-
vicing the Columbus free-flying
laboratory in a 28.5-deg. orbit.

Hermes’ overall mass has grown during
the definition/development phase, and
currently is 22,400 kg. (49,380 Ib.). This
meets the lift capability of the basic
Ariane 5, and allows Hermes to carry a
reduced payload—enough for the space-
plane’s development and operational/vali-
dation flights, Feustel-Buechl said.

An improved Ariane 5 would allow
Hermes to grow to about 24,000-kg.
(52,910-1b.), giving the spaceplane the

full 3,000-kg. (6,600-1b.) payload.

Feustel-Buechl said a decision on im-
proving Ariane § is expected in 1994. The
upgraded launcher would be available in
the 2000-2001 time period so it could be
used starting with Hermes’ initial launch.

An improved liquid oxygen turbopump
in the Ariane 5 core stage’s HM-60 Vul-
cain cryogenic main engine will provide
the necessary performance boost. The
core stage would be modified so more lig-
uid oxygen could be carried.

The improved Ariane 5 “would be nec-
essary for Hermes, and it would allow
Europe to launch the Columbus free-fly-
ing laboratory,” Feustel-Buechl said. “In
addition, the improved Ariane 5 would be
able to carry an additional 700-800 kg.
[1,540-1,765 1b.] in geostationary transfer
orbit for commercial launches by Ariane-
space—allowing two satellites with a
mass of 3,200-kg. [7,055-1b.] each to be
carried.” O
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“We are confident the agreement [con-
cerning the Mars mission] will be signed,
and we made the decision during our
planning meeting here to continue our
work as if the agreement already had been
concluded,” CNES Associate Director Sa-
cotte said.

France plans to provide stereo cameras
for the Mars rover launched in 1996 as
well as the software to be used in generat-
ing digital terrain maps for the vehicle’s
navigation over the surface. In addition, a
French space radiation experiment will be
installed on the Soviet orbiter for the mis-
sion launched in 1994.

Program managers said they still ex-
pect to use a relay on the U.S. Mars
Observer spacecraft to transmit data back
to Earth.

For the mission launched in 1994, the
relay will handle data from the landers
and penetrators sent to the Martian sur-
face.

A. A. Galeev, director of the Soviet
IKI space research institute, said Mars
Observer’s expected operational life-
time also should allow the relay craft to
be used for transmitting data from bal-
loons deployed during the mission
launched in 1996. If there is a problem,
the Soviet orbiter that carries the bal-
loon will be able to provide partial re-
lay coverage, he said.

Manned space flight is another ma-
jor area of French/Soviet cooperation.
The Antares mission to Mir with a
French cosmonaut remains scheduled
for 1992. The 14-day flight is sched-
uled for the end of July or early Au-
gust.

The Soviets will
confirm the date
next January, ac-
cording to Jacques
Breton, director of
research at CNES.

The French and

Soviets  earlier
agreed to arrange
joint manned
space  missions

over 10 years. In-
formal discussions
have started on
the next mission,
which is targeted
for 1995-96, Sa-
cotte said.

The French and
Soviets also will
continue their co-
operation on the
Interball mission
that is scheduled
before the end of
1992 to study solar
wind, the Earth’s B
magnetosphere and ionosphere. “There
are some problems with the supply of cer-
tain equipment, but the necessary efforts
are being made to resolve the problems,”
Breton said.

France and the Soviet Union also plan
to take part in a major international
ozone-monitoring campaign that will rely
on balloons. launched from Kiruna, Swe-
den.

France also plans to work with the
Soviet Union on the launch of three in-
struments that will provide Earth radi-

Soviets would send automated landers like this one to Mars in 1994,
U. S. Mars Observer spacecraft would be used to relay data to Earth.

ation budget information. The project,
called Scarab, foresees the launch of
three such sensors in 1993-94.

Preparations are continuing for the
French/Soviet Alissa program, in
which a lidar will be fired from the So-
viet Mir manned space station for
Earth cloud-top measurements. Alissa
should begin operation in 1993.

France and the Soviet Union also
have decided to expand their coopera-
tion in telecommunications to the sys-
tems level. O
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The Honorable J. Danforth Quayie

The Vice President of the United States
The White House

Washington, DC 20501

Dear Mr. Vice President:

We are writing to express our concern about the future of the National
Aeros Plane. Although we are pleased that funding for NASP has been
incl(l;jed in the Department of Defense Authorization and Appropriation for
fiseal year 1992, we are worried about the drastic cut made to P in the
v /Independent Agencies appropriations bill.

In the wake of the $67 million cut from the President's request made by
the VA/HUD/IA Appropriations subcommittees, the authorizing committees
responded by amending the NASA authorization bill to permit the transfer of
up to $67 million within NASA's research and development account to the

ASP program. Once this legislation is enacted, we urge you to take
advantage of this provision and ensure that the NASP program is fully
funded.

It is essential to the future of the program that NASA demonstrate its
commitment to NASP. By funding NASF at §31.8 million lcss than the
President’s reauest. and through report language, the Armed Services
Conuuittees of buth Houses have indicated that they do not intend to allow
the Department of Defense to shoulder the burden of funding NASP
development alone. It is crucial that the program proceed on schedule so that
the scheduled 1993 review can oceur as planned.

As Chairman of the National Space Council, you ere in & position to
ensure that the NASP program is a well-coordinated effort. For that
coordination to occur, 1t is essential that NASA be dedicated to the program.
We urge you to encourage NASA to use the transfer authority provided in
H.R. 1988 to get NASP back on track.

Singcerely,

‘ (ﬁ“""ﬂ /,,/'/M ~

GEOR: BROWN, JR. ROBERT S. WALKER

Chair Ranking Republican Member
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The Honorable Richard H. Truly
Administrator )
National Aeronautics and Space Administration
Washington, DC 20546

Dear Admiral Truly:

We are writing to express our concern about the future of the National
Acrospace Plane. Although we are pleascd that funding for NASP has been
included in the Department of Defense Authorization and Appropriation for
fiscal year 1992, we are worried about the drastic cut made to NASP in the
VA/HC’DIIndependem Agencies appropriations bill.

In the wake of the $67 million cut from the President’s request made by
the VA/HUDVIA Appropriations subcornmitiees, the authorizing committees
responded by amending the NASA authorization bull to permit the transfer of
w to $67 million within NASA's research and development account to the

ASP program. Once this legislation is enacted, we urge you to take
advmage of this provision and ensure that the NASP program is fully
funded.

It is essential to the future of m:sg am that NASA demonstrate its
commitment to NASP, By funding NASP at $31.8 million less than the
President's request, and through report lanﬁz:ge, the Armed Services
Committees of both Houses have indicated that they do not intend to allow
the Department of Defense to shoulder the burden of funding NASP
development alone. It is crucial that the program proceed on schedule so that
the scheduled 1593 review can occur as planned.

We urge you to show that NASA is dedicated to the NASP program, and
to use the transfer authority provided in H.R. 1988 to get this project back on
Sincerely,

I76. ya

GEO BROWN, JR. /7 / WOBERT S. WALKER
Chai Ranking Republican Member
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November 2¢, 1551

F 4
Richard B. Truly
Administrator
National Aeronautics and Space Administration
600 Indepéendence Avenus, S.W.
Washington, D.C. 20546

Dear Admiral Truly:

During the FY92 Defense Authorization Conference, the House and Senate
spent considerabls time discussing a program of mutual intesrest - the
Naticnal Aercspace Plane., As strong suppeorters of NASE, we worked
hard to overcome a number of Senate objections that would have
eliminated FY32 funding., With the Conference now complete, we would
like to share our concerns about tha future of ths program as well aa
ask for yeur assistance in previding adequate funding in Y92 and

beyend.

A major item of debacé during the NASP negotiations related to MASA's
suppert for tha program in 1592 and future years., While we are aware
that NASA's funding for NASP was ssverely out by the Congress in the
VA/HUD/IA Apprcpriatlions Bill, questions remain abeu: NASA's current
and long term commitment to NASP. Indeed, thers was congiderable
discussion during the confsrenca about NASA's propesed deleticn of
Phase 23 funds from its 7Y93 NAS? request. 7This would amount to a
one-third reduction in the NASA pertion of the NASP budget.

In response t¢ thess perceptlons, tha Conference included language
which stated, in part, “that the NASF program will net be permitted to
become a civilian space program activity cverwhelmingly funded by
DoD." Simply pux, the dafanse committees must be assured that NASP
will remain a2 joint program with adsquate funding £rom both DoD and
NASA,

In light of this, we raguest that NASA reprogram a portion of current
or prior year funding to provide addicional NAS® funds in FYS2. In
addition, tha highest pcssible lavel of funding should be maintained

for FY$3 - optimally the full original reguest of 8120 millioen,

As stated zbove, we support the NASP program. It is an essential part
of maintaining this naticn's compe:titive edge in aerospace. We are
aware that your agency has been supportive of NASP to date, howaver,
it must be clearly understcod thar any substantive reduction in NASA's
funding support will likely ba used by NASP opponents o kill it next
year.

nis matter., Wz will lock forward to

ot "-.‘

Thank you for your atsantion—ig™
your respenrse.

Sincerely,

MO
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vice President Dan Quayle
013 Executive Office Building
Wwashington, D.C. 20501

Dear Mr. Vice President:

puring the FY92 Defense Authorization Conference, the House and Senate
spent considerable time dlscussing a progranm of mutual interest - the
National Aerospace Plane. As strong supporters of NASP, we worked
hard to overcome a number of Senate objections that would have
eliminated FYS2 funding., With the Conference now complete, we would
like to share our concerns with you about the future of the program.

A major item of debate during the NASP negotiations related to NASA'Ss
support for the program in 1892 and future years. While we are aware
that NASA's funding for NASP was severely cut by the Congress in the
VA/EUD/IA Appropriations Bill, questions remain about NASA's current
and long term commitmént to NASP. Indeed, there was considerable
digcussion during the conference about NASA's proposed deletion of
Phase 3 funds from its FY93 NASP request. This would amount to a
one-third reduction in the NASA portion of the NASP budget.

In response to these perceptions, the Conference included language
whieh stated, in part, "that the NASP program will not be permitted to
begcome a civilian space program activity overwhelmingly funded by
pDoD." Simply put, the defense committees must be assured that NASP
will remain & joint program with adequate funding from both DoD and
NASA.

In light of this, we have asked NASA to reprogram & portion of current
or prior year funding to provide additional NASP funds in FY82., 1In
addition, we have urged NASA to maintain the highest possible level of
finding for PY93 - optimally the full original request of $120
million. ;

Under your leadership the National Space Council revitalized NASP in
1989 by restructuring the progranm and directing continued joint
participation by NASA and DoD. NASP is again at a critical crossroads
in terms of its political and finanoial viability. It must be clearly
understood that any substantive reductien in NASA's funding support
will likely be used by NASF opponents to Kill it next year,
Accordingly, your continued interest, support and direction is
essential if the NASP program is to realize its very promising
potential.

Respectfully yours,

188 " 398d S1AEd 808 9NOI WOHd ap bl 16, F1 AON
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NASP: A Program In Political Trouble

* The NASP program is in very good shape in terms of technical
progress, schedule, deliverables, costs, etc.

* The NASP program is not, however, in good political shape.
Example: The FY ‘92 NASA monies for NASP. NASP received only
$5M, vs. the $72M Administration request.

* The Vice President endorsed NASP in his speech on National Space
Policy at Vandenberg AFB on July 24th, 1991.

* NASP cannot sustain any cut in its DoD FY ‘92 budget and still
remain politically viable. Congress’ DoD Authorization must
authorize NASP at the level the Administration requested ($232M).

* Going into the DoD Authorization Conference, the House had
authorized $232M; the Senate authorized nothing.

* Senate and House appropriators will fund NASP to the full value the
DoD Authorization Conference authorizes for NASP.

What We Want

Short Term
- The Vice President shouid use his good offices to assure that the DoD
Authorization Conference authorizes NASP at $232M.

Longer Term
The Vice President should use his good offices:

* To help change the current lack of vigorous support for NASP within
NASA'’s upper management.

* To help change the current lack of support for this program on the
part of Secretary of Defense Cheney.

* To help change the current lack of support for this program on the
part of Secretary of the Air Force Rice.

* To help to build the base of political support within the
Administration and the Senate for the NASP FY ‘93 funding request.

* To help to ameliorate the “tepid” support for NASP within the staff
of the Space Council.

* To help to make sure that the VA/HUD/IA Appropriators
(specifically Representative Traxler) don’t kill NASP in FY ‘93,

The Vice President should build and lead the
political support within Congress and the
Administration for NASP, to restore the NASP
program to political “health.”
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NATIONAL AERO-SPACE PLANE PROGRAM
ACCOMPLISHMENTS

ACCOMPLISHMENTS TO DATE:

- Formed the NASP National Contractor Team from the five major NASP contractors.

- Awarded and definitized a single $488M contract with the National Team for completion of Phase 2,

- Completed subscale component and/or integrated cngine tests at Mach 4, 7, 8, 10, 17 & 20, demonstrating
ramjet and scramjet concepts,

- Complected over 800 subscale engine component level tests.

- Completed the first airborne test demonstrating the external burning concept proposed for the vehicle,

~ Completed testing of linear rocket platelet injectors,

- Completed prototype system development of a laser-based hypersonic flow diagnostic system,

- Completed over 5000 hours of wind tunncl test ( 500 + Shock tunnel test) on contractor-unique models and
constructed two tcam configuration models,

- Established wind tunncl data base for drag, stability/control and aero-heating characteristics,

- Applicd computational fluid dynamics (CFD) codes for the hypersonic vehicle forebody, inlet, and nozzle
flows required for accurate scramjct performance,

- Over 60,000 hours of supcr computer run time (20 + Super computer used).

- Created a National infrastructure for NASP advanced materials development,

=« Fabricated large scale pancls of titanium metal matrix and carbon-carbon.

- Fabricated and tested a titanium metal matrix composite fusclage section with thermoplastic noncircular tank
to external temperatures up to 1300F,

= Created four opcrational flight control simulators.

- Dcmonstrated ¢nd-to-end Low Speed Oxidizer System.

- Complcted tests of two low speed component integration rigs.

- Completed two design cycles of the team's configuration.

- Produccd, aged, and transferred slush hydrogen (50,000 gallons to date).

FY92 PLANNED PROGRAM:

- Design/initiate fabrication of airframe structural demonstration compenents,
- Complete testing on tank and fuselage structural articles.

- Complete other small structural articles test.

« Complete fabrication of large structural articles.

- Continue low spced engine performance tests,

- Initiate design of concept demonstration engine,

- Continue to improve slush production, aging and transfer.

- Complete Phase 3 program plan and ¢ost estimate,

- Fabricate and initiate tests for concept demonstration cngine.

- Complcte third design cycle.

- Complete preliminary design review for experimental demonstration engine,
- Conduct Systems Requirement Review of X-30,

FY93 PLANNED PROGRAM;

- Complcte 4th design cycle.

- Design XDE (experimental demonstration engine),

- Conduct Systems Design Review of X-30,

- Complete Phase 2 engine and airframe testing and analyze final development data,
- Complete large structural article tests.

- Phase 3 decision.

- Initiate preliminary design review of X-30.

- Initiate transition from Phase 2 to Phase 3.




PROGRAM TO COMPLETION:

- Complete all engincering design reviews,
- Fabricate and assemble two X-30 flight rescarch vchicles.

- Construct the necessary ground test and ground support facilitics.

- Flight test the two X-30 rescarch vehicles.
- Analyze, document and disseminate flight test data.
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The mnded budget raguest included $231.3 millien iz
the Copariment of Defsnse and $72.0 millien in NASA fory the

joint national asxrospacs plane (MASP),.

Tha Housae bill would autherise the raquestad amount in
DoD.” The Senats amendzent would tarminate the program.

200,
whng confarses agrea to authorize $TE5W - aillieon foxr DoD
to continue phase II of the prugxaa but to delay ccmpletica
of phase II until fiscal year 159%. The confsrees maks no
coumitment to phase III of the program and shall rot considar
such & commirmant until it is clear that Both LoD and NASA .

nave included full outyear funding for tio sffoxt.

e Housing and Urbaz Develcpment and Independent
Agencies (EUD/IA) apprepriaticns acy for fiscal ymaz 1992
apereved only $5.0 ailllca of the roquestad $72.0 million for
MS) ‘s pazticipaticn in the HAS? progzam. The MASA raguest
for MASP, ralativa to the oD raquast for fiseal years 1852
and 1993, indicasas a low lzwvel of cemitment to the program
Fmea MASA. The TOUD/IA apprepriatics indiegtas thal congross
judgas RAS? €0 2e 2 low pricrity for NAZA as wall, The
confasges do act balisws thad Ded caa afford to esntinus the
M2SP progzam without substansially gzeatar fisaseial
parzicipaticn by Rala.

dozeoves, ths coniersys notyd that the principal argupent
ior HASP has Ioceme the assazancs of U.S. tachnolegical
leadazship, net the davelopasal of a military capabilicy. As
actad in th@ Senata rapert (Rept. 102-113), the Departaent ol
Pefands at this point Bas no ides of what the coeta and
renafits of NASP might 9 in tarms of aissicns or tde
acguisiticn and cperating cosl3 for an coperaticnal systan.
Future DeD budgets are espectad to decline shazply, and Dol
sascurcas must beo focused on the satisfactice of cleax
milicary » ts., The conferees serve notice %9 the
admimistragien that the HAS? progzas will pof be peramitied to
nascme 8 civilian spase pregras acsivity cvexwhelaingly

sundod by DoD.




2V 8 891 8: 26 FROM ERD-TMC SUBCOM.S PNGE.BB1

**FACSIMILE**

COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY
U.S. HOUSE OF REPRESENTATIVES
WASHINGTON, D.C. 20515

=*SUBCOMMITTEE ON ENERGY***
B374 RHOB
FAX NUMBER: (202)225-2021

DATE:_//, / 4 S/

FAX NUMBER: 395 /57Z. NO. OF PAGES: 9

(INCLUDING THIS PAGE)

T ek YARROUEE

FROM: S ot (C2oSsFiEod

COMMENTLSQ h e T

' 4
igﬂhﬁu \,L/-{_,,;M(_ ,«M&jm

Tl V [ HMonat Getcsr Titeg Kbty

IF YOU HAVE ANY DIFFICULTY RECEIVING THIS FACSIMILE,
PLEASE CALL: (202)225-8056




P

MO

W

g '91

]

o The Bili also prevides

8: 26 FROM ERD-TMC SUBCOM.S PNGE.BAZ

1@:4%  FROM SPACE-SUBCOMMITTEE PASE,

EXPLANATION OF H.R. 1988
Overview and Summary of Major Provisions

The Bill provides $14.896 billion in new budget authority and amends
previously provided budgetary authority to authorize 3 total of $15.159
billion for F.Y. 1992. This represents a reduction of $594 million from
the President’s request.

°?enaral new budget authority for the next two fiscal
ars in the amount of $15.601 billion for F.Y. 93 and $16.959 biilion for

Y. 04, These authorizstions represent s 5% real growth per year,
accounting for an annual inflation of 3.8%, from the fiscal year 1992
appropriated level.

o Specific funding initiatives include the following:

--The bill provides $2.029 billion, the full request, for Space Station
Freedom. Of this amount, $18 million is authorized for design and
development of an Assured Crew Roturn Vshicle.

—Up to $40 million is provided for propulsion technology studies and $10
million for vehicle design studies including single stage to orbit vehicles
in order to establish a firm technology base for a possible New Launch
System. The Committee intends to thoroughly review the need for
and potential roles of such a New Launch System pending the
availability of a substantive program plan and detailed budget
submission.

—The bill provides, within Physics and Astronomy, $3 million to carry
out scientific rrograms which were eliminated from the Station due to
the reduction in atteched payload accommedations.

--Within Earth Sciences, the bill provides $5 million for Landsat data
purchases at the cost of reproduction and authorizes funding for long
lead Landsat parts in order to preclude a gap in data coverage. §1
million has been made available for other remote sensing data
conversion from Defense related date bases and $3 million has been
provided for a pilot study with the objective of making aircraft and
satellite remote sensing data available for Global Change research in

machine readable form. The Committee expects Department of
Energy capabilities to be brought to bear on this effort. Finally, the
bill provides $2 million for the conversion of archived Landsat data
inte a more durable medium. The Committes places a high prioritioon
the maintenance of a consistent and usable set of Landsat data both
in the past and in the future.

—Within Space Technology, the Bill provides $10 million for solar power

gaee
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research and technology development and $10 million for a program of
component technology development, validation and demonstration
directed at commercial launch competitiveness.  The Committee
sxpects that, in carrying out this program, close coordination and
cooperation 15 established with the private sector and with Agency
elements responsible for the procurement of launch services for
Government payloads. One major goal of this program is to reduce
the cost of launch services for the Government.

Also within the Space Technology account, the Bill provides $15
million for telerobotics research in order to capitalize on the
investment made in the Flight Telerobotic Servicer program. The
Committee expects that NASA will incorporate the results obtained to
date in developing a robust long term activity in this area, and will
explore ways in which hardware and software advances from the
Flight Telerobotic Servicer program c¢an be incorporated into future
telerobotics designs.

--Within Space Shuttle production and operational capability, $375 million
has been made available for the Advanced Solid Rocket Motor
program. The Committee recognizes that this amount contains $50
million which was transferred from the Construction of Facilities
account but not specifically provided for in the Appropriations bill.
The Committee does not wish to restrict NASA's budget authority for
Construction of Facilities and therefore will entertain reprogramming
requests thet readjusts the balance between Research and
Development and Construction of Facilities expenditures for the ASRM
as future needs dictate.

Also within this general account, the Committee has provided $112

million for the Assured Shuttle Availability program. A general $10
million reduction has been applied without prejudice.

—-Within Launch Services, funds have been autherized for the launch of
the Mobile Sateliite provided that ali administrative and judicial
uncertainties with respect to the status of the license are resolved and
a plan of reimbursement from other Federal Agencies to NASA is
submitted to the Committees. For the purposes of this requirement,
the NASA share of such expenditures shall be limited to the
equivalent. commercial cost of its pro rata share of satellite usage in
connection with its mobile communications experiment program, Any
additional operational usage of mobilc communications services should
be procu on a competitive basis and should be identified in a
budget request.

«=The bill amends previously provided budgetary authority for the Comet
Rendezvous/Asteroid Flyby--Cassini program to reduce the amount
availeble for F.Y. 1002 with a concomitant increase in the total
program amount made available through program completion. The
Committee has taken this action in view of the severe shortfall in

PRCE-SUBTOMMITTEE PRGE .
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agency wide appropriations in F.Y. 1992 but has maintained its
commitment to a full program authorization.  The Committee,
however, will revisit this commitment in the event that foreign
participation in this program does not materialize.

—Special reprogramming authority for transatmospheric research and
technology has been provided within the Research and Development
account in order to provide NASA the flexibility to commit sustaining
funds, in combination with appropriated amounts from Department of
Defense, for the continuation of the National Aerospace Plane
program.

The Bill establishes a Facility Maintenance QOffice within the Office of
Management Systems and Facilities in order to centralize programmatic
authority for planning, budgeting, and carrying out an agencywide facility
maintenance program.

‘The Bill includes a2 provision which requires a special S5-year budget plan
for developmental programs in excess of 3200 million. The programs
reported in this submission must include an estimate of life-cycle costs.
For the purposes of this submission, lifecycle costs must include, as 3
minimum. ongoing annual mission operating budgets, data analysis

rams, planned hardware upgrades, and other costs that will be
incurred in future years. The intent of this provision is to provide the
Committee with ific information to enable prudent decisions to be
made in allocating funds for the immediate fiscal year.

o The Bill includes a National Scholars Program feasibility study intended to

o The bill authorizes for the D

0

review options for increasing the number of PhD recipients among
economically disadvantaged groups.

t;.g:rtment of Transportation up to $20 million
for a program to ensure resiliency of the Nation’s space launch
infrastructure by improving the efficiency and effectiveness of launch
facilities. The availability of this authority is subject to the enactment of
Iacishtf:iond establishing @ grant type program for managing and allocating
these funds.

The Bill establishes a testing program for illegal drug:n and alcohol use in
violation of applicable law for agency personnel identified in Executive

Order 12564 and contractor personnel slso involved in safety-sensitive,
security, or national security functions. It is the Committee's intent that
these testing guidelines and policies be implemented within 18 months
after the date of enactment of this act prior to which time the current
testing guidelines and policies should remain in effect. The Committee
does not intend that the current testing program be interrupted in any
way. '

oM ERD-THMC SUBCOM.S PNGE.BB4
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of space vehicles, the Administrator should establish a
érogram of research and development to enhance the
competitiveness and cost effectiveness of commercial
expendable launch vehicles; and

(5) the National Aeronautics and Space
Administration should promote and support efforts to
advance scientific understanding by conducting or

otherwise providing for research on environmental

W W N W B WM e

problems, including global change, ozone depletion, acid

=
o

precipitation, deforestation, and smog.

'

SBC. 4. AUTHORIZATION OF APPROPRIATIONS FOR NASA.

12 (a) RESEARCH AND DEVELOPMENT,.--There iz authorized to be
13 appropriated to the National Aeronautics and Space
14 Administration to become available October 1, 1991, for
15 "Research and development®”, for the following programs:

16 (1) United States International Space Station
17 ' Freedom, $2,028,900,000 for fiscal year 1992, of which
18 $18,000,000 is authorized for the design and development
19 of an Assured Crew Return Vehicle.

20 (2) Space transportation capability development,
21 $6é9,800,000, of which $40,000,000 is authorized for
22 propulsion technology development, and $10,000,000 is
23 authorized for launch vehicle design studies, including
24 single-stage~to-orbit vehicles.

25 (3) Physics and astronomy, $1,104,600,000, of which
26 $3,000,000 is authorized for carrying out scientific

-l -
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programs which have otherwise been eliminated from the
Space Station.

(4) Life sciences, $163,900,000.

(5) Planetary exploration, $299,300,000.

(6) Earth science and applications, $756,600,000,
of whiche-

(A) $5,000,000 is authorized for the purchase
of Landsat data at cost for global change research;

(B) $5,000,000 is authorized for the purchase
of long-lead parts for a follow-on to Landsat 6;

(C) $1,000,000 is authorized for remote
sensing data conversion;

(D) $3,000,000 is authorized for a pilot study
and prototype demonstration to convert
remotely-sensed aircraft and satellite data into
machine readable form for qglobal change research;
and

(E) $2,000,000 is authorized for converting
Landsat data collected prior to the date of
enactment of this Act into a more durable archive
medium.

(7) Materials Processing in space, $120,800,000,
(8) Communications, $39,400,000.

(9) Information systems, $42,000,000.

(10) Technology.utilization. $32,000,000.

(11) Commercial use of space, $107,000,000.

-
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1 _’ (12) Aeronautical  research and technology,
2 $591,200,000.

3 e (13) Transatmospheric research and technology,
4 $72,000,000.

5 (14) Space research and technology, $324,800,000,
6 of which $10,000,000 is authorized for a solar dynamics
7 power research and technology development program,
8 including a ground test of the technology, and
9 $10,000,000 for a program of component technology
10 development, validation, and demonstration directed at
11 commercial launch competitiveness.

12 (15) Exploration activities, $34,500,000.

13 (16) Safety, reliability, and quality assurance,
14 $33,600,000.

15 (17) Tracking and data advanced systems,
16 $22,000,000.

17 (18) Academic programs, $64,600,000.

18 (b) SPACE FLIGHT, CONTROL, AND DATA COMMUNICATIONS.--
19 There is authorized to be appropriated to the National
20 Aeronautics and Space Administration to become available
21 October 1, 1991, for "Space flight, control, and data
22 communicationa’, for the following programs:

43 (1) Space shuttle production and operational
24 capability, $1,328,900,000, of which $375,000,000 is
25 authorized for the Advanced Solid Rocket Motor program.
26 (2) Space shuttle operations, $2,970,600,000.

=
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(3) Launch services, $291,900,000, amounts of which
may be expended for the Mobile Satellite launch ifa-

(A) the Administrator, in consultation with
the Chairman of the Federal Communications
Commission, determines that uncertainties with
respect to the status of the American Mobile
Satellite Corporation as the sole Federal
Communications Commission license holder for mobile
satellite services have been resolved; and

(B) at least 30 days prior to the obligation
of any funds for the Mobile Satellite launch, the
Administrator submits to the Committee on Commerce,
Science, and Transportation of the Senate and the
Committee on Science, Space, and Technology of the
House of Representatives a report detailing plans
for reimbursement to the National Aeronautics and
Space Administration for its portion of launch
costs of the Mobile Satellite.

(4) Space and ground network, communications, and
da?a systems, $920,900,000.

(c¢) CONSTRUCTION OF FACILITIES.--There is authorized to
be appropriated to the National Aeronautics and Space
Administration to. become available October 1, 1991, for
"Congtruction of facilities", including land acquisition, as

follows:
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(2) in clause (i), by striking the semicolon at the
end and inserting in lieu thereof ", of which not more
than $263,000,000 shall be available for fiscal year
1992;"; and

(3) in clause (iii), by striking "$640,000,000" and
inserting in lieu thereof "$940,000,000". 9%

Adf(k) TOTAL AUTHORIZATIONS FOR FISCAL YEARS 1983 AND
1984.--There is authorized to be appropriated to the National

LR - It D U

Aeronautics and Space Administration for “Research and

[
o

development", "Space flight, control, and data

(=]
[

communications®, "Construction of facilities", "Research and

-
N

program management”, and "Inspector General" a gptal amount

w0 [
13 of $15,335,000,000 for fiscal year 1993, and $16:§%7;000,000,

14 for fiscal year 1994, to remain available until expended.

13 (1) TRANSFER FOR TRANSATMOSPHERIC RESEARCH AND
_—ﬁ* TECHNOLOGY.-=The Administrator may transfer up to $67,000,000

17 of the amount authorized for "Research and development" for ’2

18 fiscal year 1992 to use for the purposes described in ¢

19 subsection (a)(13). Ne such funds may be obligated until a

20 period of 30 days has passed after the Administrator has

21 notifie& the Committee on Commerce, Science, and

22 Transportation of the Senate and the Committee on Science,

23 Space, and Technology of the House of Representatives of such

24 transfer. .

25 SEC. 5. CONSTRUCTION OF FACILITIES REPROGRAMMING.
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ACTIVITY REPORT <SEMND?>

NO. REMOTE STATION MODE START DURATION |PAGES| RESULT NOTE
002 202 395 5348 STD| 31,13:57 00’36 01 oK SEND
001 |89142416292 STD| 01,18:23 02'08 03 oK SEND
001 |97036976602 STD| 05.,09:48 01’03 02 |* oK SEND
002 2026473506 STD| 05,13:06 09°54 20 oK SEND
003 2026535929 STD| 05,13:22 09’52 20 |* oK SEND
001 |94260608 STD| 06,16:07 01’58 01 T.3.1 |SEND
002 |[94260608 STD| 06,16:12 01’25 02 oK SEND
001 301 394 5112 STD| 07,09:40 02°19 04 oK SEND
002 703 506 0578 $TD| 07,09:53 01732 03 |* oK SEND
003 202 395 5349 STD| 07,17:17 00’34 01 oK SEND

ACTIVITY REFPORT <RECEIVE >

NO. REMOTE STARTION MODE START DURATION |PAGES | RESULT NOTE
001 G3 STD| 01,10:48 04’43 07 oK
002 17038474115 STD| 01,13:04 0310 04 0K
003 1 703 693 7146 STD| 01.,16:52 01°14 02 oK
001 G3 STD| 03,10:56 05735 05 oK
001 703 204 6292 STD| 04,10:33 01’43 03 |* oK

| 002 202 331 0108 STD| 04,14:18 04’28 05 oK
003 |Use Originator’s FAX STD| 04,14:35 0118 02 0K
001 |Use Originator’s FAX STD| 05,15:46 01°19 02 oK
002 7035536640 STD| 05,17:48 01°24 02 |[* 0K
001 |USNRC/INT’L PROGRARMS STD| 06,11:16 05718 09 0K
002 G3 STD| 06,13:06 02’45 03 oK
001 G3 §TD| 07,10:48 01’11 01 0K
002 G3 STD| 07,14:05 0231 04 oK
003 G3 STD| 07,16:58 01’57 03 oK
001 |202 225 2021 STD| 08,09:28 04’45 09 |* oK
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NASP Interagency Office
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Telephona No:

FAX No:

From: Mr Ming Tang

Natlonal Aero-Space Plans (NASP) interagency Office
SAF/AQT (NIO), Pentagon Room BD944

Washington, D.C. 20330

Telephone No: (703) 6957866 DSN 225-7866

FAX No: (703) £95-4580
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-

Semeo preARrox TalOGOpier 7020 510-24-81 § 17012 20288353770~

Zoint NASP Program Mesting

Tuesday, October 29 at 10:30 am
New Exeoutive Qffice Bullding, room 8103

Flease sand names and birth dates of attendeas to Alice Sheck,
fax 39%-4817, phone 395=3933 by Monday COR.

Adanda
Xach Agency:

[+

-]

Review FY 1592 hudyet status
- Summarize relevant committee views and report language.

Fressnt FY 1993 budget (with runcut) and plans

D RE—— tati S

o

FY 1592 and 1993 program activities, scheduls and milastones
(i.8., upcoming dacision points).

FY 1992 and 19893 budget breakdown among NASPD progran
elements including

- Government and indumtry participants

- Design and technoclogy developmant areas

Implicatione (i.e., technical, schedulas, contractor tean,

Phage II total cost, etc.) of the faollowing scenarios:

- For F¥92, $67M cut for NASA, and differant levels of
appropriations for DaD,

- For F¥93, $40M reduction to tha $300M targaet.

- 1,2, and 3 year stretchout to Phase TI,

Optlons being considered for Phase III and cost astimates.
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OCT-@7-'21 MOM 11:34 ID: TEL NO: H#481 P@2

OCT 7 'St {1:13 NQSR MQTS PRGE . B2

NASA

National Asronautos and
Space Administration

Washington, D.C.
20546

Oifice of tho Adminitrater OCT 7 199

Honorable J, Danforth Quayle
The vice President of the

United States
washington, DC 20501

Daar My, Vice President:

As you know, the House-Senate (HUD and Independent Agencies)
Appropriations Conference reduced NASA funding for the National
Aero-Space Plane (NASP) progxam from §72M to $5M, The DoD
raquest is $233M and is currently in the Conference process.
The reduction to NASA's budget was made with “deep regret" due
to severe domestic funding limits; $5M was inserted to maintain
a "NASA presence." ! am concerned abaue this aotion for two
reasons. ‘

Fixst, a significant delay in the decision to proceed with
Phase II! is highly undesirable due to loss of momentum and
loss of part of the contractor/gcvarnment team. Therafors,
full funding in FY 1992 and FY 1993 is necessary to support the
Space Council decision to review the progrxam in 1$03.

Second, I am conecerned that the Congressional budget action
calls into question the importance of this national program.
Although at the $5M level NASA's financial ceontribution is very
small relative to the DoD, it is essential that NASP continue

" to move forward &8 & full joint program. In this ragard, NASA

i3 heavily committed to NASP with its people (approximately
300) and facllities, :

I believe that NASP will be a key factor in mailntaining U.S.
leadership in aerospace well into the next century and look
forward to NASA's role in making it happen. Therefore, A elear
policy direct:ive to executive agencies and strong advocacy
statement to Congress which endorses the importance of thae NASP
for the nation, and the necessity of maintaining the balanced,
joint NASA/DoD participation is highly desirable. We
appreciate your continued efforts on behalf of NAEP in FY 1992
and FY 1993. -

Respectiully,

Richard H. Tru
Administcator



WASHINQTON, D.C. 20500

MEMORANDUM FOR MS, EMILY L. WALKER
Executive Secretary
Department of Treasury

‘MR. J. STAPLETON ROY
Executive Secretary
Department of State

COL. GEORGE P. COLE JR,
Executive Secretary
Department of Defense

MR. CRAIG R. HELSING
Chief of Staft
Department of Commerce

MS. RUTH KNOUSE

Director, Executive
Secretariat

Department of
Transportation

CAPT ANTHONY MANESS

Executive Assistant to the
Chairman

Joint Chiefs ©f Staff

FKROM:
SUBJECT:

The President has approved the followin
the National Aero-Space Plane (NASP) Pr

“The United States will continue the NASP program as a
high priority national effort to develop and demonstrate
hypersonic technologies with the ultimate goal of single~
The government will complete the Phasge
1l technology development program and plan to develop an
experimental flight vehicle after completion of Phase 11,

Performance of the experimental

stage-to-orbit.

if technically feasible.
flight
nececsarv to meet the biqhest

oonosed to onerational, objectives.
maenned designs will be considered

vehicle will be constrained

NATIONAL SPACE COUNCIL
BXECUTIVE OFFICE OF THE PRESIDENT

July 20, 1989

MR. FRANK HODSOLL

Associate Director

Office of Management
and Budget

MR. G. PHILIP HUGHES
Executive Secretary
National Security Council

DR. THOMAS RONA

Acting Director

Office of Science and
Technology Policy

MR. H. LAWRENCE SANDALL

Executivo Secretary

Central Intelligence
Agency

MR HENRY E. CLEMENTS

Executive Officer

National Aeronautics and
Space Administration

¢ policy with regard to
ogram, ’

to the wminimum
priority research,as

Unaanned as well a
and the program uilf




AT A B

be conducted in such a way as to minimize technical and
cost uncertainty associated with the experimental
vehicle."
" The President also approved the following actions to implement
the policy decision.

° Retain an appropriate joint DOD/NASA management
structure.

° Restructure the NASP technology program to focus only
on research and technology objectives.

° Extend the technology development phase of the progranm
approximately 2 1/2 years and plan to begin experimental
flight vehicle developaent in early 1993, The Space Council
will review the program prior to initiation of vehicle
development,

° Within currently approved DOD budget levels, increase
NASP funding by §27 million in FY 1990, §158 million in FY
1991, $233 4in FY 1992 and by appropriate amounts in FY 1893
and FY 1994. ;

«t TOTHL PARGE.O3 14
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WASHINGTON OFFICE
1745 JEFFERSON DAVIS HIGHWAY
ARLINGTON, VIRGINIA 22202

CoMMERCIAL NUMBER - (703) 553-XXXX

DATE: (e-¥

FROM: _CLAY JONES

‘l Rockwell internationail

FACSIMILE TRANSMISSION BECOBQV

ROUTINE

PRIORITY

LEAD + é

FAX NUMBER 7476640

SUBJECT OF MATERIAL BEING SENT
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SPECIAL INSTRUCTIONS:

FAX NUMBER o008/ 325 -37/9

FAX NUMBER
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M

NATIONAL AEROSPACE PLANE
(NASP)
PE 603269F
Line 28, AF RDT&E
FUNDING
FY@82 FY®2 FY82
FY91 Raequested Authorized Appropriatad
House Senate House Senate
DoD $163M $232M $232M 0 $232M 0
NASA $95M $72M $72M $72M $5M (Conference)

(Through FY90, private industry has invested over $700M in NASP research)
BACKGROUND

NASP is a joint DoD/NASA program to develop an experimental aircraft that can take off
horizontally and travel at hypersonic velocities (MACH 5-25) into space orbit—in effect a
vehicle capable of single-stage-to-orbit from conventional runways.

The NASF program is presently in the second, or technology development phase of a three
phase program. Fhase II is designed to advance the required technologies to the point where a
decision can be made to proceed to Phase III; the design, fabrication and flight test of the X-30.

In 1989, the National Space Council reviewed the NASP program, endorsed its national
importance and directed continued joint participation of DoD and NASA in the research and
development effort. In May of 1990, the DoD and NASA approved a contractor team
arrangement involving General Dynamics, McDonnell Douglas, Pratt and Whitney and
Rockwell. Under the team the contractors will cooperatively focus resources and ideas toward
addressing the propulsion, materials and systems integration challenges of the NASP program.

DISCUSSION

The NASP program represents a significant technology effort of enormous potential to the
country, both in civilian and military applications—a revolution in aerodynamics, advanced
materials, propulsion and avionics systems technclogy. As such NASP is a critical investment
in this nation’s industrial and R&D base. In addition, NASP supports our nation’s goal of
maintaining technological superiority and continued leadership in aerospace at a time when
Germany, Japan, the Soviet Union and Great Britain are pursuing aerospace plane programs.

ISSVE

As a result of a $67M reduction in the NASA Appropriations conference, the program will
Incur a five month slip in technology development and risk reduction activities leading to the
Phase III decision. This assumes full funding for the DoD request ($232M) which now becomes

essentlal to make this decision in FY93. Many of the Phase II efforts are nearing completion and
would be severely curtalled if further funding cuts were realized.

RECOMMENDATION
Fully support the HASC and HAC budget actions on the DoD FY92 budget request for NASP,

481040
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NASP FUNDING ASSESSMENT

IMPACT OF $67M NASA APPROPRIATIONS REDUCTION

ASSUMES FULL DoD FUNDING OF $232M

9/30/91
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ASSESSMENT OF $67M NASP FUNDING CUT
ASSUMPTIONS
o FY92 FUNDING = $237M VS $304M REQUEST
$303M AS REQUESTED

o FY93 FUNDING

0 PROGRAM MUST DELIVER SAME LEVEL OF TECHNOLOGY DEVELOPMENT PRIOR
TO PHASE 3 DECISION

o ORIGINAL PHASE 3 DECISION OCCURRED 1 APRIL 1993 (SEE CHART 1)

CE

IMPACT

© LOWER LEVEL OF FUNDING IN FY92 RESULTS IN SLOWER TECHNOLOGY
DEVELOPMENT PACE IN FY92 (SEE CHART 2)

KWELL _REROSPAC

ac

BY UTILIZING FULL FY93 FUNDING ($303M), REQUIRED TECHNOLOGY
DEVELOPMENT FOR PHASE 3 DECISION CAN BE ACCOMPLISHED BY 1 SEPT
93 (SEE CHART 2)

P1:57PM R
=

*81

PHASE 3 DECISION IS MOVED TO 1 SEPT 1993 (SEE CHART 3)
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NATIONAL AERO-SPACE PLANE TEAM SELECTS DESIGN

STANLEY W. KANDEBO/WRIGHT-PATTERSON AFB, OHIO

Lifting Body Design Is Key
To Smgle-Stage-to-Orblt

configuration for the National Aero-

Space Plane is expected to enhance
the viability of the program and improve
the likelihood that the technical issues
surrounding it will be resolved successful-
ly before a go-ahead decision is consid-
ered in early 1993.

The NASP concept now favored by the
National Program Office—a contractor
group comprising airframers McDonnell
Douglas, General Dynamics and Rock-
well, and propulsion specialists Pratt &
Whitney and Rocketdyne—is a direction-
ally stable lifting body that incorporates
short wings, dual stabilizers, and a two-
man, dorsal crew compartment.

Propulsion for the vehicle is expected to
be provided by three to five scramjet en-
gines and by a single 50,000-70,000-1b.-
thrust rocket integrated into the airframe.
The single-stage-to-orbit X-30 aircraft,
which will take off and make powered land-
ings like a conventional airplane, is expect-
ed to be 150-200-ft. long and have a takeoff
gross weight of about 250,000-300,000 Ib.

The two-man crew will sit side-by-side
in a small “blister” located just aft of the
hypersonic vehicle’s nose.

By reducing the number of NASP con-
figurations from six to one and developing
one that incorporates the best features of
the six, the contractors have shown that
their team can be relied on to make deci-
sions that are in the best interest of the X-
30 project. The formal teaming of the
contractors in May and selection of the
single configuration will allow program
resources to -be concentrated and techni-
cal problems—and possibly their solu-
tions—to be more sharply defined; -

These actions also will help put to rest
some issues that surfaced early in the pro-
ject, particularly concerns regarding pro-

. gram management and technology pro-
- gression rates.

The process that led to the selection of
the current NASP design—formerly re-
ferred to as the ‘“composite . configura-
tion”—began shortly after the contractors
received government approval of their
teaming efforts in late May, according to
Barry J. Waldman, the Rockwell corpo-
rate vice president selected by the contrac-
tors as the X-30’s national program
director. Prior to the teaming approval,
each contractor’s design and experimental

The recent selection of a single design

data were proprietary. Only the govern-
ment’s Joint Program Office, headed by
USAF civilian scientist Robert Barthele-
my, had access to each contractor’s data.
After the teaming arrangement was ap-
proved, however, the contractors were al-
lowed to share data and to examine the
existing designs. Much of this mutual tech-
nology exploration work was performed in
June and July of this year.
Following this work, “we set up
an ad hoc engineering staff
and used teams consist-
ing of members from the
five contractors to make
technology comparisons. We ™y
looked at the original six designs,
then we laid out some new candi-
date designs that embodied features
from all the old designs,” Waldman said.
“Much of the groundwork for develop-
ing these new designs was provided by the
government. “The government had per-
formed extensive evaluations of the old
designs and was able to brief the contrac-
tor team on the strengths and weaknesses
of each one. This allowed the team to
capture the strengths of the previous de-
signs when the new ones were devel-

oped,” Waldman said. Eventually, the
team made a first attempt at a configura-
tion document, and “one of the discrimi-
nators in this document turned out to be
the issue of a lifting body versus a winged
aircraft,” he added.

Of the two designs, the lifting
body seemed to be the
preferred

configura-
tion because of
the propulsion advan- ™~
tages it provided. The
NASP is planned primarily as
an air-breathing system, so propul- Y\
sion is critical to its success.

“At high speeds, the only way to

i

The National Aero-Space Plane, or X-30,
program plans to develop and flight test a
single-stage-to-orbit manned research ve-
hicle that can take off and land like a
conventional aircraft. Powered by hydro-
gen-fueled supersonic combustion or
scramjet engines, the NASP could begin
flight test around 1997 if a decision is

made to construct two flight test vebiciés‘

and oné ground test article in early 1
Smgle-stage—to—orbzt wou]d be attempted
in 1999. s

Five prime coutmctors, reprcsented by
a unified, National Program Office, and
the government-led USAF/NASA/Navy
Joint Program Office at Wright-Patterson
AFB are leading the NASP efforts. The
team recently selected a conﬁgumtion for
the vehicle, an important step in movmg
the X-30 toward development.
 The following report written by AVIA-
TION WEEK & SPACE TECHNOLOGY Tech-

‘nical Editor Stanley Kandebo details the

process and decisions that led to the selec-
tion of the configuration as well as the
managenal and technical progress made

by the program in the past year. [J

compress air for the propulsion system is by
using the forebody of the vehicle. And, the
aft body of the aircraft needs to be used as an
expansion nozzle for the engines,” Wald-
man said. “The wider the body, the more
air you can compress and feed into the
engines. So, even though the wide body may
add some drag, it also helps provide the
aircraft with greater thrust.”

In short, “the things you do to com-
press the flow stream [such as widening
the vehicle] also give you lift,” he said.
“With all that lift available, we found we
didn’t need much of a wing. The main
purpose of the wing now seems to be to
provide [vehicle] control surfaces.”

Wing designs now under considération
include all moving wings or wings fitted
with elevons. “But we are trying to avoid
the need for exotic controls,” Waldman
said. The area and span of the wing also
are still being defined more fully.

One aircraft control issue already decid-
ed, however, is the design of the vertical
stabilizer. “We found that we get better
directional stability from two smaller tails
than from one large one,” Waldman said.

Propulsion for the vehicle will be pro--

36  AVIATION WEEK & SPACE TECHNOLOGY/October 29, 1990




NATIONAL AERO-SPACE PLANE TEAM SELECTS DESIGN

vided by three to five scramjet
engines located on the lower
surface of the X-30. The con-
tractor team has already defined
how it will combine the two
competing propulsion designs
originally developed by Pratt &
Whitney and Rocketdyne, “and it’s clear
to us that we know what we want to do,
but the plans just aren’t very mature yet,”
Waldman said. “The engine has to be
modularized, but the extent of that modu-
larization is still being debated. You get
some enhanced flight safety from a multi-
engine design, but if that philosophy goes
too far the propulsion system gets heavy
and cumbersome.”

According to program officials, the ap-
proach each propulsion company took to
the NASP engine challenge reflected the
previous products developed by that firm.
The company with the most air-breathing
engine experience, Pratt & Whitney, de-
signed its engine around the powerplant’s

NASP composite configuration, a lifting body
that meets the requirements of the ;
vehicle’s propulsion system,

indicates the X-30’s
lineage.

Clockwise from top are McDonnell Douglas, Gen-
eral Dynamics and Rockwell designs.

Proposed NASP (center) incorporates the best features of the
independently developed contractor configurations.

airpath. Rocketdyne, whose history
centers on rockets, focused on com-
bustion technology (AW&ST Aug.
6, p. 23).

In addition to air-breathing pro-
pulsion, the NASP will incorporate
a rocket. “The program is about
getting to orbit using a single-stage
vehicle and stretching the limits of
air-breathing propulsion technol-
ogy. But a small rocket in the
50,000-70,000-1b.-thrust class will
be integrated into the X-30’s air-
frame, independent of the vehicle’s
air-breathing propulsion, for a
number of reasons,” Waldman
said.

The rocket will be used to provide the
X-30 with the final burst of energy it will
need to obtain orbital velocity, and it also
will be used to maneuver the NASP out
of Earth orbit. The rocket also will en-
hance safety during early X-30 flight
tests. Facility limitations are likely to re-
strict ground tests of the NASP’s air-
breathing engines to speeds of about
Mach 7-8, but the vehicle is expected
eventually to fly at about Mach 25.
Should there be an air-breathing engine
failure during envelope expansion flights,
the rocket will be able to provide the vehi-
cle sufficient power to land safely. “Once
we put it on [the vehicle], we'll use it
where it makes sense,” Waldman said. O
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WRIGHT-PATTERSON AFB, OHIO

Teaming Agreement Stresses Equality
Among Five NASP Prime Contractors

he teaming agreement that melded the

five NASP prime contractors into one
organization was based on the proposi-|
tions of equality, equitability of work and
working toward a common goal of build-
ing the X-30.

In addition the development was to be
performed under a leader selected by the
constituent companies.

The result of that teaming agreement,
which was developed by the contractors
in January and approved by the govern-
ment in May, was a National Contractor
Team made up of McDonnell Douglas,
General Dynamics, Rockwell, Pratt &
Whitney and Rocketdyne, and a contrac-
tor-organized National Program Office
headed by Barry Waldman, a Rockwell
Corp. vice president.

To date, the office’s directors—the top
management level—each have come from
the contractors. The second level of orga-
nization, the deputy directors, is made up
of the program managers from each of
the five NASP prime contractors.

“The program managers at each of the

companies were made NPO deputies for a
reason. If they remain only program man-
agers, they could develop too narrow a
focus and lose some of their value to the
program,” Waldman said.

The basic propositions of the teaming
agreement satisfied three objectives,
Waldman said—motivating normally in-
tense competitors to work together, run-
ning the program, and working toward
delivering five companies competent in
hypersonics at the end of the X-30 effort.

‘DOING WHAT’S BEST’

“Basically, the need to cooperate is clear.
If we don’t pull together, we don’t get to
Phase 3 [construction of an X-30],”
Waldman said.

But the motivation to cooperate has
been strengthened by the program’s distri-
bution of work and to some extent by the
way the fees from the impending cost-
plus-award-fee contract will be distributed
equally.

“By equally dividing the contract fee,
all the contractors will recognize that the

only way to earn any money is to do
what’s best for the program. No single
company can earn very much if everyone
isn’t earning the same. The only way a
company can succeed is if the whole team
does,” Waldman said.

Equal distribution of fees, a move that
decouples the amount of money earned
by each contractor from the amount and
type of work each contractor performs,
also will help the program, according to
Waldman.

“Equal division of fees means that
work isn’t fought over,” Waldman said.
“It also helps us achieve equitability of
work,” one of the most important aspects
of the X-30 program after construction
and test of the vehicle itself.

Equitable distribution is not based on
the volume of work each contractor does.
Instead, it means that each contractor
will have sufficient participation in all
technical and management areas of the X-
30 program so that in the future U.S.
industry will have at least five hypersonic |
leaders, Waldman said. The group over- |
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‘Equal division of fees
means that work isn’t fought
over. It also helps us achieve

equitability of work’

seeing ‘contractor work distribution is
made up of the program managers at each
of the contractors and Waldman. To date,
witli’the approval of the NASP Executive
Committee—an overview board—they
have agreed that:
B McDonnell Douglas will have lead re-
sponsibilities in the areas of fuselage de-
velopment, vehicle thermal controls and
aerodynamic stability and control.
B General Dynamics will lead the inte-
gration of airframe subassemblies and in-
tegration of the vehicle’s airframe and
engines.
B Rockwell Corp.’s North American Air-
craft will lead efforts in developing the X-
30’s vehicle management system and ve-
hicle subsystems.
B Pratt & Whitney will have lead respon-
sibility in engine flow path integration
and controls.
® Rockwell’s Rocketdyne will lead en-
gine systems integration and propulsion
structures and materials efforts.

In addition to having lead roles, each
airframe company also will participate to

a lesser role in each of the airframe areas
where it is not the designated leader. The
two NASP propulsion contractors will do
the same. Each engine company will par-
ticipate in propulsion areas where it is not
the designated leader. This is expected to
bring each of the five contractors some
experience in all areas of the NASP air-

X frame or engine.

& i

COMMUNICATION TEAM FORMED

In addition to helping resolve the equita-
ble work distribution issue, the designa-
tion of leaders for various technical areas
also ensures that there is no loss of ac-
countability.

“Given the amount of participation,
the ability of the program to maintain ac-
countability was a key concern,” Wald-
man said.

The organization of the contractor’s
National Program Office also has been
evolving since the teaming plan was
agreed to in January.

“One of the lessons we learned was
that it is not a good idea to set up formal

organizations immediately. Instead, we’ve
been developing ad hoc committees, then
working toward a formal body,” Wald-
man said.

One body already formed is an elec-
tronics communication team that has
been developing communications systems
to link the contractors and the govern-
ment-run Joint Program Office (JPO) at
Wright-Patterson AFB.

Composed of members from each con-
tractor and the JPO, the team has been
dealing with linking computer-aided de-
sign systems, computing systems and oth-
er electronic systems that are the
backbone of the program’s communica-
tions and computational power, Waldman
said.

“One of the challenges was to link
three different CAD systems,” he added.

The team already has developed an un-
classified network to develop scheduling
and other plans, and it is now working on
a classified system to handle electronic
transfer of drawings and other data,
Waldman said. O '

WRIGHT-PATTERSON AFB, OHIO

NASP Team Explores New Management Techniques,
Enhances Cooperation Between Government, Contractors

he National Aero-Space Plane pro-

gram team is exploring innovative
management techniques and redefining
the way the U.S. government, industry
and universities cooperate in developing
advanced research aircraft.

One of the X-30 program’s most signifi-
cant breaks with the past is the high level
of integration between government and
contractor resources.

Key to this integration and cooperation
is a process called “mainlining,” a tech-
nique in which government labs and re-
search centers accept responsibility for
explicit pieces of work that are on the
main development path of the program.

In the past, government laboratories
and facilities participated in X-plane pro-
grams by conducting generic work. But
mainlining brings the government-run fa-
cilities into positions often played by con-
tract research labs or subcontractors, a
move that serves two purposes.

First, it allows X-30 program officials
to take advantage of skills that could oth-
erwise be lost to the program. “If a gov-
ernment agency has a unique technical
capability, the program will have it work
in that area, even if the work is technical-

ly and schedule-critical to the program,”
Barry Waldman, a Rockwell corporate
vice president and head of the NASP con-
tractors’ National Program Office, said.

Secondly, .mainlining fulfills a guiding
tenet of the X-30 program, that there be a
clear line of responsibility and account-
ability for every item developed under the
NASP effort.

Under the mainlining principle, the
NASP contractor team has responsibility
for vehicle design, technical and program
coordination and for scheduling. The con-
tractor-led National Program Office, or
NPO, and the government-led Joint Pro-
gram Office, or JPO, headed by USAF
civilian scientist Robert Barthelemy, will
have joint responsibility for developing
statements of work for the contractors
and work packages for government facili-
ties. “But only the JPO will direct the
government labs,” Waldman said.

The high level of integration required
by the program and the mainlining pro-
cess is going to create “an interesting sit-
uation for the JPO,” Waldman observed.

According to USAF’s Barthelemy,
“the government is no longer just a
funder or evaluator.” The government

now will have contractor and customer
responsibilities, Waldman said. The gov-
ernment has some responsibility as a per-
former of work, and a part of the JPO
will coordinate the government work
packages in the contractor-like role. But
part of the JPO also will be involved in
overall program reviews, and that role has
customer-like responsibilities. “To work,
the program has and will continue to
operate at an unprecedented level of open-
ness,” Waldman added.

To achieve this openness and integra-
tion, there is a NASA official and an Air
Force official at the NPO. In addition,
the NPO and JPO are jointly writing
statements of work and requests for pro-
posals. Both contractors and the govern-
ment have been conducting and continue
to conduct thorough reviews of all pro-
gram aspects.

As another example of cooperation and
openness, Waldman said the NASP con-
tractors had participated in a recent meet-
ing where the Defense Dept.’s Acquisition
Strategy Panel explored the next phase of
the NASP program. “Contractor partici-
pation in these meetings is highly unusu-
al,” Waldman said. O .
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NASP Researchers Forge Ahead
With Propulsion and Technical Advances

ndustry and government researchers

have made significant progress in the
key area of National Aero-Space Plane
propulsion during the past fiscal year,
boosting confidence in the future of one of
the most challenging of the project’s
technologies.

In addition to propulsion achievements,
researchers also have accomplished a
number of technical advances in NASP
materials, aerodynamics and simulations.

In the past year, Rocketdyne has tested
a quarter-scale NASP engine at speeds
simulated up to Mach 7 at NASA’s Lang-
ley Research Center in Hampton, Va.,
and Pratt & Whitney also completed test-
ing of a one-sixth scale scramjet engine
model in the same facilities.

Pratt made more than 170 runs, accu-
mulating more than 90 min. of test time,
and demonstrated that engine perfor-
mance in the Mach 4-7 range matched
the levels predicted by computational flu-
id dynamics codes. The Rocketdyne mod-
el, operating in ramjet and scramjet
modes, agreed closely with predictions.
Also agreeing closely with predicted re-
sults were data collected from a Rocket-
dyne engine flowpath model tested at the
General Applied Science Laboratory in
Ronkonkoma, N.Y., and information
gathered from a Pratt full-scale flowpath

model tested at speeds of Mach 6, Mach 8
and Mach 1 at Marquardt in California.
This combination of performance and
closely matching predictions for both
Pratt and Rocketdyne engine concepts
has increased confidence in the scramjet
engine approach to NASP propulsion, ac-
cording to Robert Barthelemy, head of
the NASP Joint Program Office here.

INLET CONCEPTS TESTED

Tests of engine inlets also have raised ex-
pectations that a high-performance NASP
inlet can be developed and cooled proper-
ly. NASP 2-D and 3-D inlet concepts
have been tested at the Naval Surface
Warfare Center in Baltimore under simu-
lated free-flight conditions of Mach 10-14,
and high-performance, small-scale inlets
were used at NASA’s Lewis Research
Center in Cleveland to investigate the ef-
fects of shock and boundary layer control
on inlet unstart and operability. The
NASA-Lewis tests also ganged engine
modules to help develop multimodule in-
let designs that would resist the spread of
engine unstart should it develop in a sin-
gle-engine module.

In addition to inlet flow conditions, in-
let leading edge cooling techniques also
were demonstrated this past year. A Pratt
heat pipe concept was tested at United

Technologies’ laser facility in Connecti-
cut to show that the proposed structural
design of the NASP engine’s leading edge
could withstand flight heat loads. The
test indicated the heat pipe approach
could handle cowl heat fluxes of more
than 70,000 BTU/sec.-sq. ft.

Engine operability issues also were re-
solved in part by tests of a hydrogen-fu-
eled scramjet model at NASA-Lewis and
scramjet engine concepts at General Ap-
plied Science Laboratory’s Hypulse facili-
ty conducted under Mach 17 conditions.

Tests conducted at NASA-Lewis at
Mach 3.5 conditions are expected to con-
tribute to development of an advanced
control system for the NASP, because re-
cent tests defined inlet operating charac-
teristics, demonstrated combustor ignition
and determined combustor operating lim-
its. In addition, the tests led to develop-
ment and validation of a procedure for
restarting the engine inlet.

Engine test facilities also gained this
year. Progress was made at NASA-Lewis
in developing a prototype laser-based sys-
tem for measuring combustion species
concentrations and temperatures in hy-
personic flight regimes. Rocketdyne has
been working with NASA-Lewis on the
prototype, and an operational system is
due by mid-1991.

P S S

Insulated thermoset composite hydrogen-fuel tank is fitted into a 4 X 4 X 8-ft. NASP fuselage test
assembly made from silicon carbide fiber-reinforced titanium material.

Rapid progress also has
been made in the materials
area, which is attributed to the
contractor/government Mate-
rials Consortium created
about 2%5 years ago (AW&ST
Mar. 7, 1988, p.43). Since it
was formed in 1988, the con-
sortium has pooled the talents
of more than 130 organiza-
tions’ personnel to develop the
exotic materials required by
the NASP. In addition, full-
scale structural components
have been built and tested,
Barthelemy said.

One element cutting across
the development of nearly all
the materials has beén the
need to understand the inter-
actions of the proposed NASP
materials with hydrogen, the
X-30’s expected fuel and cool-
ant. Government efforts led by
NASA-Ames have provided
an understanding of how to
safely contain hydrogen, espe-
cially during the NASP’s
high-temperature flight, Bar-
thelemy said.
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One area in which this work is applica-
ble immediately is in development of an
8-ft.-long, lightweight, thermoplastic,
noncircular fuel tank. The McDonnell
Douglas-developed tank has been tested
twice to full pressure with nitrogen and is
being installed in a full-size X-30 vehicle
cross-section test article, also developed
by McDonnell.

The 4X 8 X 8-ft. vehicle test article is
made of 4 X 4-ft. silicon carbide fiber-re-
inforced titanium composite panels
strengthened by about 130 hat stiffeners
made of the same material. Textron made
the panels, which were joined by various
means to complete the test structure.

Installation of the tank into the fuse-
lage test article is nearly complete, and
the assembly is scheduled for mechanical
and thermal load tests at Wyle Laborato-
ries’ facilities in Ontario, Calif., soon.

Another materials effort related to hy-
drogen was Rockwell’'s development of a
a multilayer insulation concept. The sand-
wich-like insulation has demonstrated its
effectiveness in protecting slush hydrogen
fuel from the 1,800F surface temperatures
that may be generated on the NASP dur-
ing flight, Barthelemy said.

Carbon-carbon composite technology
also gained because of the NASP pro-
gram. General Dynamics and subcon-

tractor B. F. Goodrich Aerospace, with
McDonnell Douglas help, developed the
largest structural carbon-carbon panel as-
sembly manufactured to date. The panel
was formed from two 40 X 68%-in.
curved carbon-carbon panels joined by a
structural frame. Silicon carbide-coated
fasteners joined the subassemblies.
/:The material has a temperature limit
about three times that of conventional ti-
tanium and weighs about one-third as
much as a similar titanium structure.

NEW COATING

The panel was treated with a new silicon-
carbide-based coating to withstand oxida-
tion degradation, and representative
components manufactured from the same
materials as the panel were tested to ther-
mal and mechanical stresses that simulat-
ed more than 200 NASP earth-to-orbit-
to-earth flight cycles. Temperatures
during the tests reached as high as
3,000F, Barthelemy said.

In addition to materials, achievements
also have been made in other technologies
critical to the NASP effort.

One of the most significant has been
the progress made in locating the bound-
ary layer transition point on the NASP.
The uncertainty surrounding the location
has been reduced to about 20% of the

length of the vehicle. The reduction ulti-
mately will benefit vehicle performance.

Another was completion of high-speed
aerodynamic tests on a General Dynam-
ics NASP configuration model. The tests,
performed at the Naval Surface Warfare
Center at speeds up to Mach 14, will pro-
vide baseline lift, drag and control data
for the NASP composite design.

A third was production and transferral
of “a large quantity” of slush hydrogen.
Facilities at NASA-Lewis’ Plum Brook
Station near Sandusky, Ohio, produced
slush hydrogen with a 50% fraction of
solids. It was transferred into a 500-gal.
tank and drained, demonstrating that
slush can be manufactured and safely dis-
tributed in at least modest quantities.

Another milestone was completion of
fluid dynamics codes for the X-30 fore-
body, inlet and nozzle flows. The codes,
developed by NASA-Ames, were validat-
ed by test data and will provide key reac-
tion rates for hydrogen-air mixing. O

McDonnell Douglas has tested this thermoset composite cryogenic tank
twice at full pressure with liquid nitrogen. The non-circular tank, shown

without insulation and before installation in the NASP fuselage test
section, measures about 8 ft. long.

T
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JPO Studying Flight Test Issues
In Early Phases of X-30 Program

WRIGHT-PATTERSON AFB, OHIO

ASP flight test issues now are being

studied by the Joint Program Office
here, although X-30 first flight is at least
seven years away. One of the most press-
ing issues is pilot visibility—whether or
not the vehicle will have windows.

Based on in-flight, limited visibility
tests conducted at NASA’s Dryden Flight
Research Center, the test pilot communi-
ty has come down on the side of at least
some direct visibility, and the vehicle now
is planned with windows mounted on the
sides of the blister covering the crew com-
partment, USAF Col. Ted Wierzbanow-
ski, the program’s deputy for Phase 3
activities [building and flying the X-30],
said.

Despite the side windows, the primary
forward visual system for the NASP is
still being evaluated and the debate is one
of electronic versus optical sensors. But
the test pilot community is concerned
with the reliability of electronic systems
and the time lag associated with them,

preferring a retracting periscope or some
other optical means of seeing outside the
cockpit, Wierzbanowski said.

A second flight test concern now being
addressed is the issue of NASP escape
systems. Decisions on a baseline system
are scheduled to be made early next year
and for now, as a minimum, a high-per-
formance open seat/pressure suit combi-
nation will be provided. But other
systems are under study.

EARLY FLIGHTS WITHIN EDWARDS

Flight envelope expansion is an additional
area receiving much attention, and pro-
posed flight profiles have been developed
based on simulation work conducted at
the NASA-Ames Research Center/Dry-
den Flight Test facility. Based on the ex-
perience of previous X-plane programs,
the X-30 conceptual flight test plans were
developed with the assumptions that at
some point in the test program the en-
gines will fail, that the structure will sus-

tain damage and that some design
predictions will be wrong, Wierzbanowski
said.

The profile on the aircraft’s initial
flights will keep the vehicle within the
confines of Edward AFB’s R-2508 com-
plex. But these flights, which initially will
focus on systems verification, will soon
lead to other flights, which will rapidly
expand the flight test area to cover much
of the continental U.S., Wierzbanowski
said.

Expanding flight tests are expected to
place the X-30 on a ground track that will
begin at Edwards, loop around Florida’s
Kennedy Space Center and terminate at
Edwards. Current plans call for the air-
craft to cruise above normal air traffic at
speeds of Mach 2-4. Then, at a range de-
termined by the desired maximum Mach
number and aircraft glide capability, the
X-30 will turn toward Edwards and accel-
erate to the desired Mach number. The
aircraft will then be held at this Mach

Engine, Airframe Integration Key
To Meeting NASP Design Goals

NEW YORK

-

The wide planform and small wings
visible in this three-view drawing of
the National Aero-Space Plane empha-
size the lifting body concept employed in
the hypersonic vehicle design.

Scale and dimensions have been delib-
erately left off the drawing
because of the uncer- o | t

tainty still surrounding the exact size of
the X-plane. The X-30 is expected to be
150-200-ft. long and to have a gross take-
off weight of 250,000-300,000 Ib. The
crew compartment, visible as a “blister”
on the NASP’s upper surface, will house
two pilots in a side-by-side configuration.
Windows now planned for the sides of the
crew enclosure are visible in the plan and
side views.

The side view also provides an indica-
tion of how the vehicle’s curved fore-
body will be used to compress engine
inlet air; its highly swept aft body will
serve as an expansion nozzle. In addi-
tion, the integral nature of the propul-
sion package can be inferred from the
side view.

Visible only in the forward view is the
engine inlet area. The large inlets are
indicative of how critical the vehicle’s
propulsion system is in meeting the X-
30’s goal of single-stage-to-orbit
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Envelope expansion flight test ground tracks developed using simulations performed at the NASA-
Ames/Dryden Flight Research facility indicate the early flight profile currently favored.

Test plans call for envelope expansion flights during which the aircraft will cruise from Edwards
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number for data acquisition. Alternative-
ly, depending on available equipment,
data may be taken under dynamic condi-
tions that better represent the X-30’s actu-
al ascent environment, Wierzbanowski
said. ‘

During the early part of envelope ex-
pansion, once the data required by the
flight are collected vehicle flight safety is-
sues call for a relatively benign, minimum
stress profile to be flown back to Ed-
wards. In fact, in the early envelope ex-
pansion flights, this profile will exclude
the possibility of a NASP pilot conduct-
ing a powered go-around. Wierzbanowski
stressed, however, that the aircraft is be-
ing designed to make powered landings
with go-around capability, and that the
landing limitations will be a feature of
early flights only.

Plans call for minimizing aircraft
stresses after flight test data collection be-
cause the X-30 could sustain thermal
damage during high-speed flight. “The
vehicle will be subjected to high heat
loads, and the X-15 and shuttle programs
indicate that thermal damage is a possibil-
ity after high-Mach flight,” Wierzban-
owski said. Needlessly overstressing an X-
30 that could be suffering from thermal
damage could result in additional dam-
age, he added.

But the minimum stress flight profile
for early flight test also has other ad-
vantages, Wierzbanowski said. Besides
minimizing the vehicle’s heat loads,
turns are made at relatively low Mach
numbers, decreasing the time to turn
and reducing turn radius. The profile
also always points the aircraft back to
Edwards after high speed, just in case
trouble develops, Wierzbanowski
said. O
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EDITORIALS

Put NASP on Solid Budget Footing

attending the AIAA’s International Aerospace

A Planes Conference in Orlando late last month sent

the United States a clear message—they may eventually

challenge U. 8. leadership in the hypersonics arena, and

their countries, individually or as a consortium, will sur-
pass the U. S. in this area if given the chance.

Taken by itself, the news is neither&igsettliﬁg nor un-
welcomed. By law and sovereign right nations are free to
spend their money as they wish. And the U. S. always has
thrived in a competitive environment.
| Despite the increased international competition, the
| U.S. Congress does not appear to be convinced of the
| value of hypersonic research in general or the X-30 Na-
tional Aero-Space Plane in particular. For the past several
| years the Senate, while acknowledging the technological
value of NASP, has zeroed funding for the program. Each
| year the House, with Reps. Dave McCurdy, John P. Mur-
- | tha and Robert A. Roe in the vanguard, has restored
~ | those funds. This year was no exception, but the House
managed to preserve X-30 funding near the level recom-

Members of the international technical community

| mended by the U. S:"Space Council.

In an uncompetitive environment it might be practical
| to downgrade or stretch out long-term technology devel-
opment programs like NASP as a contribution to cutting

the U. S.’s crushing national debt. But with competition in
hypersonics clearly increasing, and the U. S. facing a Eu-
ropean effort that combines the resources of Germany,
France and perhaps the Soviet Union, such a move could
seriously injure the U. S. aerospace industry.

The X-30 program is vital to the future of the U.S.
industry—one of the few profitable export entities left in
the country. The NASP effort is driving advances in aero-
space materials, propulsion and computational fluid dy-
namics in the U.S. That is why industry has paid for
about one-third of the program so far and ultimately will
contribute about $700 million to NASP research efforts.

Congress must continue to consider the full impact of
NASP as it annually weighs the Space Council’s budget
recommendations. The council’s estimates are the mini-
mum needed to keep the program progressing at an effi-
cient rate.

If Congress wants the U. S. to continue its leadership in
aerospace, it must view the X-30 as more than an interest-
ing, but not critical, program. Treating the NASP as a
budget bargaining chip needlessly handicaps U.S. aero-
space companies while strengthening the hand of their
international competitors. U.S. industry is willing and
able to compete in the hypersonic arena, but adequate and
steady funding is needed to level the playing field.

Austrdlia’s Deregulation Challenges

expanded air service and competitive fares in a na-

tion that has 16 million people spread over a conti-
nent as vast as the U. S. But the transition to a free airline
market will not be easy after 40 years of government
protection. Government and airline officials alike must
cast off old ideas nurtured by regulation and fasten their
safety belts for the bumpy ride deregulation provides.

For starters, Australian government officials must keep
| their hands off the deregulated industry. Their record on
meddling so far is not good. Shortly before deregulation
took effect, they allowed Australian Airlines and Ansett
Australia to acquire 30-year leases on airport properties,
| an outlandish stroke of incumbent favoritism.

This free market infringement transformed the key air-
ports resource into a national duopoly. The airline lease
holders have invested in expansion and are expected to
provide gate space and airport services to new entrant
carriers, but the action was not fair and the matter should
| end up in the courts.
{ Speeches by W. A. Swingler, chief executive of Austra-

lia’s Federal Airports Corp., indicate officials of the new
airport authority also disapprove of the 30-year leases.
Swingler, speaking as an airport man, supports common-
use gates at Australian airports. He is correct in saying

! irline deregulation has come to Australia, offering

common-use gates are efficient and fair, and his proposal
for downtown check-ins for passengers who would be
bused to their aircraft also has merit.

But the award for innovation goes to Bryan Grey, head
of new entrant Compass Airlines. Grey collected more
than $65 million (853 million U. S.) from a public offer-
ing, and his method had the seed of genius. The 12,000
Compass investors became members of an Owners Club,
entitling them to 10% of their investments in free travel
on the airline annually for 10 years. Grey gained his up-
front money, and Owners Club members have an invest-
ment they potentially can recoup in free travel.

Deregulation will disrupt Australia’s airline system. In
addition to Compass, Southern Cross is a likely entrant in
1991. They will have to learn the ropes quickly, find
market niches and keep the passengers coming back. Dis-
count fares that consumers expect are possible only if
costs are reduced. This may be difficult in a nation where
unions are considered another layer of government. With
unit costs about double those of U. S. airlines, the Austra-
lian incumbents have their work cut out for them.

One crucial development will be the selection by Qantas
of a domestic airline partner or partners. This connection
will be valuable in a nation where tourism has grown at a
rate of 30% a year.
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NATIONAL AERO-SPACE PLANE (NASP)
STATUS REFORT

+ ‘Tne 5th NASP Quarterly Technical Review (QTR) was hald at NASA's
Dryden Flight Research Facility on July 31, 1891

- ‘The purpese of the meeting was to review technical progress
and programmaltic status

- In attendance wera kay NASP Steerinf Group members,
contractor Exscutive Oversight Committee members, NASA
Center Diractors, DoD Laboratory Officiala and key industry

team rapresentatives
+ Maeting Quiput:
The Program goal and objectives are unchanged

The meeting was very constructive, especially in Frovldlnq guldance to Phase 3
planning that recognizes the national budget realities expectad in future years.

- Programmatic guldance was to move the program forward with &
balance of performance and cost

- Previously, the program has been focused on performance
Froeze the SSTO X-30 size and configuration by Fall 1891
. Examine cost reduction options which will evoive a robust
experimantal vehicle which will demonstrate the most critical
technologies for 88TO

- Examples of poasible options:

« Delayed Implementation of slush hydrogen
« Existing rocket in lieu of new optimized rocket

+ Qff-the-shelf hydraulic system In lieu of new high pressure
system

» Expected Reguit,

Robust, affordable X-30 aircraft providing timely integrated technology
demonstration : :

- To continue U.S. leadership in international asrospace

- Yo pava the way for new classes of miiitary and civil aerospace
vehicles In the 21st Century
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Honorable John P. Murtha .
Chairman, Subcommittee on Defense
Committee on Appropriations
House of Representatives
Washington, DC 20515

Dear Mr. Chairman:

In accordance with the request on page 530 of House Report
101-923, the Conference Report that accompanied the National
Defense Authorization Act for Fiscal Year 1991, enclosed is the
report on the National Aero-Space Plane Program.

A copy of this report is also being furnished to the House
Armed Services Committee and the Senate and House Appropriations
Committees.

Sincerely,

0%7
on Ypckey

Acting Under Secretary

Enclosure

ces
Honorable Joseph M. McDade
Ranking Republican
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Introduction

This report responds to the request on page 530 of House
Report 101-923, the Conference Report that accompanied the
National Defense Authorization Act for Fiscal Year 1991, to
identify "the military requirements and missions for NASP and the
rationale for continued DoD funding for this program." The
National Aero-Space Plane program is an important part of the
nation's space program, with major future civilian and military
applications. The Department of Defense is committed to the
success of this important Presidential initiative. The following
sections address the requested areas.

Military Requirements and Missions

As a science and technology program, the NASP mission is
to demonstrate and validate the technological basis for single-
stage-to-orbit space launch vehicles and aircraft capable of
hypersonic cruise in the atmosphere. Vehicles derived from a
successful NASP program could provide significant increases in
our capabilities in both strategic and tactical missions.

There are validated military requirements for future systems
which could be directly derived from a successful NASP program.
These requirements cover a wide variety of missions and include a
Strategic Air Command (SAC) Statement of Need for Military
Spaceflight Capability and Air Force Space Command (AFSPACECOM)
Statements of Need for an Advanced Launch System and a Military
Aerospace Vehicle. On November 27, 1990, the Commanders of SAC
and AFSPACECOM signed a memorandum of agreement (MOA) committing
both commands to support and advocate the NASP development effort
which "represents a significant technology effort of enormous
potential to the country and the military." More recently, the
two Commanders jointly stated: "Our commands believe an
aerospace vehicle derived from the NASP technology offers
tremendous benefits to our national space launch and warfighting
capabilities." Furthermore, the Joint Chiefs of Staff, after a
review of NASP, concluded: "Numerous military requirements for
national security missions could potentially be satisfied by
NASP-derived vehicles (NDVs) . . . NDVs could provide rapid,
cost-effective, flexible, and reliable access to space as well as
extended hypersonic atmospheric cruise capability for a variety
of candidate military missions." 1In summary, there are
requirements and missions for future military weapon systems that
a successful NASP program could address.

Rationale for Continued DoD Funding

There are three important reasons for continued DoD funding.
First, and most importantly, if the NASP program achieves its
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goals, the potential mllltary benefits will be important in
addressing the military missions and requirements discussed in
the preceding section.

Second, the current NASP technology development efforts will
yield technology that is valuable in other areas of defense,
including aircraft and missiles. The NASP program efforts on
advanced, lightweight, high-temperature materials will be very
useful in applying these materials to aircraft and missile
structures, aircraft turbine engines, and space structures. The
NASP developments in computational fluid dynamics will be
applicable to many aeronautical systems; for example, these codes
have been already been used to model complex flow fields on the
B-2. Similarly, NASP efforts on high-speed propulsion will be
applicable to a wide variety of missiles. These applications of
NASP technology to other areas will contribute to maintaining
preeminence in the aerospace sector, which is important to the
Department and the Nation.

The third reason for continued DoD support is that the
program is making good progress. The development and selection
of airframe materials is proceeding very well. We have obtained
a substantial amount of data on engine component performance in
the last two years. That data has provided the basis for a more
realistic assessment of engine performance than any made
previously. And we have recently demonstrated flow control
techniques for slush hydrogen. With the recent formation of the
contractor team, we expect the rate of progress increase even
more.

Schedule, Milestone, and Cost Data

NASP is a three-phase program. Phase I, the DARPA Copper
Canyon concept feasibility study was completed in 1985, prior to
the formal designation of the NASP program. Phase II, technology
development, was initiated in Fiscal Year 1986 and is scheduled
for completion in Fiscal Year 1993. A decision on proceeding to
Phase III, the experimental flight vehicle phase, is planned for
the third quarter of Fiscal Year 1993.

Milestones for Fiscal Year 1991 include design cycles one
and two of the selected X-30 configuration by the recently-
formed contractor team, four foot by eight foot cryogenlc tank
and fuselage structural article tests, the first series of
module-to-module engine tests to determine potential interference
effects between the engines, tests to validate external burning
as an aerodynamic drag reduction technique, the decision on the
use of slush hydrogen as the X-30 fuel, and design of the full-
scale ramjet/scramjet concept demonstration engine which will be
tested up to Mach 8. Fiscal Year 1992 milestones include small
structural article tests, large structural test component
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fabrication including a cryogenic tank, wing/fuselage joint and
one-quarter scale fuselage section for the new configuration, the
initial Phase III cost estimate, concept demonstration engine
fabrication and initial test, and the third and fourth X-30
design cycles. Milestones for Fiscal Year 1993 include the fifth
X-30 design cycle, the X-30 Systems Design Review, completion of
Phase II engine and airframe testing and final data analysis,
large structural article tests, and the Phase III decision.

The historical and programmed funding for the NASP program

ls:
Prior FY90 FY91 FY92 FY93 FY94 FY95 FY96 FY97
DoD 569 192 162 232 183 102 102 102 102
NASA 237 59 95 72 _120 _145 _TBD _TBD _TBD
TOTAL 806 251 257 304 303 247 TBD TBD TBD

The DoD programmed funds for Fiscal Year 1994 and beyond are a
"placeholder" for Phase III until sufficient information is
available to evaluate thoroughly the nature, feasibility, and
costs of the experimental flight vehicle program. Preliminary
estimates indicate that total program costs for two single-
stage-to-orbit experimental flight vehicles could be on the order
of $10 billion. This estimate may be refined after the initial
Phase III cost estimate is completed in Fiscal Year 1992. Phase
III funding requests will be adjusted based on this estimate and
program progress. A thorough evaluation of the nature and costs
of the experimental flight vehicle program will be made during
Fiscal Year 1993. We are working to minimize program costs
through streamlined management procedures, contractor teaming and
technical focusing.

Planned Funding Shares Between DoD and NASA

NASP is a joint DoD-NASA program. The relationship between
DoD and NASA for the conduct of the NASP program is governed by a
Memorandum of Understanding (MOU) signed by the Secretary of
Defense and the NASA Administrator. In accordance with the
provisions of the MOU, it will be revised as necessary for the
conduct of Phase III. Actual and programmed funding shares are
negotiated between DoD and NASA and are shown in the preceding
paragraph. As previously mentioned, both DoD and NASA funding
for Fiscal Years 1994 and beyond may be adjusted based on the
Phase III cost estimate and program progress.

Technical Risk Assessment

The technical challenge of building a reusable,
airbreathing, single-stage-to-orbit vehicle is a large one.
Significant advances in a number of critical technical areas are
required. These include propulsion, materials, structures,
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cryogenic fuels, and computational fluid dynamics. The high
sensitivity of single-stage-to-orbit vehicles to technological
uncertainty places stringent demands on the NASP program to
reduce uncertainty to manageable levels before proceeding to
Phase III. While we have made significant progress to date in
reducing the levels of technological uncertainty in the critical
technical areas, much remains to be done before they can be
considered to be at a manageable level for a Phase III single-
stage-to-orbit vehicle. The remainder of Phase II is devoted to
reducing technological uncertainty. While the propulsion system
is currently the area of highest uncertainty, it is the aggregate
effect of uncertainties in all areas that is the biggest
challenge.

Technological uncertainty will continue to be reduced during
the remainder of Phase II with such activities as the concept
demonstration engine tests, large structural article tests and
wind tunnel testing. The Air Force and NASA have a very
effective joint management team working with the five-contractor
NASP team to provide the maximum amount of quality data possible,
and hence the lowest possible level of uncertainty, at the Phase
III decision point. This team carefully monitors current levels
of uncertainty in the critical technical areas, updates these
levels on the basis of data obtained, and evaluates the impact on
the risk of the X-30 design. We anticipate that these efforts
will be successful in reducing the uncertainties, and the
associated risk to manageable levels. However, significant
technical challenges will still remain and NASP will continue as
a high risk science and technology program until the critical
enabling hypersonic technologies are demonstrated during flight
test.

Priority Ranking of NASP in Relation to DoD's Other Advanced
Technology and Space Access Progqrams

NASP is a high priority science and technology program. As
the executive agency for the program, the Air Force is committed
to the NASP program. Technology development programs such as
NASP are essential not only to the Air Force's future but also to
the Nation's ability to maintain its competitive edge into the
twenty-first century. The Department supports the NASP program
and, within budget constraints, will continue to strive to ensure
that NASP receives the high priority ranking necessary to ensure
its successful execution.

The Department urges the Committees to support the
President's DoD and NASA budget requests for NASP. With your
support we anticipate this important initiative will continue to
make impressive technical progress.
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TEXT:

((TEXT)) WORK HAS STARTED IN THE SOVIET UNION TO DEVELOP A SPACE
PLANE OF THE 21ST CENTURY. TAKING OFF FROM AN ORDINARY AIR FIELD,IT
WILL INSURE REGULAR SUPPLIES FOR ORBITING STATIONS. THIS FLYING
MACHINE MUST BE EXTREMELY LIGHTWEIGHT, DURABLE AND RESISTANT TO VERY
HIGH TEMPERATURES OF ABOUT 2,000 DEGREES CELSIUS. IT WILL USE
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<SUBJ> FRANCE LAUNCHES A RESEARCH PROGRAM ON

ADVANCED HYPERSONIC PROPULSION

UNCLAS SECTION @81 OF 82 PARIS 19208

WHITE HOUSE FOR OSTP; BRUSSELS FOR USEC

E.0. 12356: N/A

TAGS: TSPA, TNGD, EIND, TSPL, KSCA, FR

SUBJECT: FRANCE LAUNCHES A RESEARCH PROGRAM ON
ADVANCED HYPERSONIC PROPULSION

>BEGIN SUMMARY>

1. SUMMARY: ON JUNE 22, THE FRENCH GOVERNMENT
ANNOUNCED THE LAUNCHING OF PREPHA, A RESEARCH PROGRAM
ON ADVANCED HYPERSONIC PROPULSION. THIS FOUR-YEAR
PROGRAM, CONDUCTED BY THE FRENCH NATIONAL OFFICE FOR
AEROSPACE STUDIES AND RESEARCH (ONERA) AND FOUR FRENCH
COMPANIES (AEROSPATIALE, DASSAULT-AVIATION, SEP AND
SNECMA), WILL BE ALLOCATED A BUDGET OF FF 588 MILLION
(USD 81.38 MILLION) FROM THE FRENCH GOVERNMENT AND THE
AFORE-MENTIONED FIRMS. THE OBJECTIVE OF THE PROGRAM,
WHICH WILL CONCENTRATE ON THEORETICAL STUDIES ON THE
STATOREACTOR WITH SUPERSONIC PROPULSION (SUPER-STATO OR
SCRAMJET), 1S TO PREPARE FOR THE POST-ARIANE PERIOD AND
TO DEMONSTRATE FRANCE’S POTENTIAL IN THIS AREA. ONCE
THE PROGRAM HAS BEEN COMPLETED, ONERA PROPOSES TO
DEVELOP AN EXPERIMENTAL VEHICLE WHICH WILL VALIDATE IN
FLIGHT THE PRINCIPLE OF HYPERSONIC PROPULSION USING A
SCRAMJET. A MODEL THEREOF WAS PRESENTED AT THE PARIS
AIR SHOW IN JUNE. END SUMMARY

>END SUMMARY>

2. BACKGROUND: IN 1989, FRENCH MINISTER OF RESEARCH
AND TECHNOLOGY HUBERT CURIEN ASKED THE FRENCH NATIONAL
OFFICE FOR AEROSPACE STUDIES AND RESEARCH (ONERA) TO
REVIEW THE STATUS OF HYPERSONIC PROPULSION. TO THIS
END, A TASK FORCE, CALLED “"GIE HYPERSPACE", WAS
CREATED, WHICH INCLUDED ONERA AND THE FRENCH COMPANIES
AEROSPATIALE, DASSAULT-AVIATION, SEP AND SNECMA. IN
MAY 1988, THIS GROUP SUBMITTED A REPORT CONTAINING
CONCLUSIONS AND RECOMMENDATIONS CONCERNING STUDIES AND
RESEARCH TO BE CONDUCTED IN THIS SECTOR. AT THIS
POINT, THE DEFENSE MINISTRY GENERAL DIRECTORATE FOR
ARMAMENT (DGA) AND THE NATIONAL CENTER FOR SPACE
STUDIES (CNES) JOINED IN. ON THE BASIS OF THE REPORT,
PRIME MINISTER EDITH CRESSON ANNOUNCED ON JUNE 22 THE
LAUNCHING OF A RESEARCH PROGRAM ON ADVANCED HYPERSONIC
PROPULSION, CHRISTENED PREPHA.

3. PREPHA, A FOUR-YEAR RESEARCH PROGRAM COMING UNDER
THE AEGIS OF DGA, CNES AND THE MINISTRY FOR RESEARCH
AND TECHNOLOGY, WILL BE ALLOCATED A BUDGET OF FF 508
MILLION (USD 81.38 MILLION). THE FRENCH GOVERNMENT
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WILL CONTRIBUTE FF 488 MILLION (USD 65 MILLION) TO THE
PROGRAM. THE REMAINING PORTION WILL BE FINANCED BY THE
AFOREMENT IONED FRENCH COMPANIES

4. RESEARCH AND STUDIES WILL BE CONDUCTED BY THE TASK
FORCE. THE ENGINEERING SCIENCE DIRECTORATE OF THE
NATIONAL CENTER FOR SCIENTIFIC RESEARCH (CNRS) AND THE
NATIONAL INSTITUTE FOR RESEARCH IN COMPUTER SCIENCE AND
AUTOMATION (INRIA) ALSO WILL MAKE A MODEST CONTRIBUTION
TO THE PROGRAM. THESE TWO ORGANIZATIONS AND THE TASK
FORCE ARE LAUNCHING A RESEARCH PROGRAM ON SUPER-STATO
COMBUSTION, CALLED PRCCS. IN REALITY, THIS PROGRAM,
WHICH IS TO END IN OCTOBER, IS AN INTEGRAL PART OF
PREPHA.

5. PREPHA WILL FOCUS ON THEORETICAL STUDIES ON THE
STATOREACTOR WITH SUPERSONIC COMBUSTION, ALSO CALLED
SUPER-STATO OR SCRAMJET, AND ON A FEW STUDIES ON
VEHICLE TECHNOLOGIES. IN AN INTERVIEW IN THE DAILY LE
FIGARO OF JULY 24, MINISTER OF RESEARCH CURIEN
INDICATED THAT "TO DEFINE THE PRINCIPLE OF A PROPULSION
SYSTEM SUCH AS THAT ONE, IS TO PREPARE FOR THE
POST-ARIANE OR RATHER FOR THE POST-ROCKET PERIOD ...
HOWEVER, ALTHOUGH SUCH A PROGRAM WILL NOT BE APPLICABLE
AT THE INDUSTRIAL LEVEL UNTIL 2815, THERE 1S A LARGE
VARIETY OF POTENTIAL USES: PUTTING OBJECTS INTO ORBIT
WITH A FULLY RECOVERABLE SYSTEM, ENSURING AIR
TRANSPORTATION, OR MEETING THE SPECIFIC NEEDS OF THE
MILITARY." CURIEN FURTHER STATED THAT EUROPEAN
COOPERATION "IS POSSIBLE, AND EVEN ADVISABLE, BUT NOT
UNCLAS SECTION @82 OF 82 PARIS 19288

WHITE HOUSE FOR OSTP; BRUSSELS FOR USEC

E.0. 12356: N/A

TAGS: TSPA, TNGD, EIND, TSPL, KSCA, FR

SUBJECT: FRANCE LAUNCHES A RESEARCH PROGRAM ON
ADVANCED HYPERSONIC PROPULSION

NECESSARILY IN THE FIRST PHASE. IT IS NECESSARY TO
REMEMBER THAT THIS PROGRAM SPECIFICALLY AIMS AT
ASSESSING --AND THEREFORE AT ALSO DEMONSTRATING-- THE
NATIONAL POSSIBILITIES IN THE AREA OF HYPERSONIC
PROPULSION. "

6. ONERA IS ALREADY PREPARING FOR GOING BEYOND
PREPHA’S THEORETICAL STUDIES. AFTER THE PREPHA PROGRAM
HAS BEEN COMPLETED, IT PROPOSES TO DEVELOP AN
EXPERIMENTAL VEHICLE WHICH WILL VALIDATE IN FLIGHT THE
PRINCIPLE OF HYPERSONIC PROPULSION USING A SCRAMJET.
THE MODEL THEREOF WAS PRESENTED AT THE PARIS AIR SHOW
IN JUNE. THIS VEHICLE, CONSISTING OF AN AERODYNAMIC
BODY EQUIPPED WITH AN INTEGRATED SCRAMJET, WILL BE §
METERS LONG (28.7 FEET), WILL WEIGH 2.5 METRIC TONS AND
WILL CARRY 258 KILOGRAMS (558 POUNDS) OF INSTRUMENTS
ITS SPEED WILL EXCEED MACH 8. IT WILL BE BUILT WITH
NORMAL MATERIALS. IF THE PROJECT IS APPROVED, THE
FIRST TESTS WILL TAKE PLACE IN ABOUT TEN YEARS.

CURLEY
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