DECLARATION ADDENDUM

I, Robert J. Abend, declare and state the following:

I. Dr. Walter Hollister and Dr. Larry Brock Class Notes

i &

In his 23 May 2000 letter “To whom it may concern” Dr. Walter Hollister states
that his attached class notes discussing gravity assisted trajectories on 21 and 23
March 1960 were notes he took during Dr. Battin’s lectures in course 16.46T
“Astronautical Guidance” taught at The Massachusetts Institute of Technology
(MIT). This data provided by Dr. Hollister is intended to support Dr. Richard
Battin’s claim that he had developed the concepts of gravity assisted trajectories
prior to Dr. Minovitch’s paper on the same topic published 23 August 1961.
During his 7 May 2001 Deposition, Dr. Larry Brock provided, as Exhibit 1, his
set of lecture notes reportedly provided by Dr. Battin during the 1960 — 1961 term
at MIT. Those were reported by Dr. Brock to be class notes provided by Dr.
Battin to students in his class on “Astronautical Guidance”. In reviewing those
prepared notes, I find them to be similar or the same as data published in Dr.
Battins 1964 book “Astronautical Guidance”. The prepared notes are dated
August 1961.

I obtained excerpts from the MIT Bulletin which describes courses taught during

the 1959 — 1960, 1960 — 1961, and 1961 — 1962 class years in the Aeronautics and

Astronautics Department. Those excerpts are attached to this Addendum.
During the 59-60 class year, the MIT Bulletin shows, on Page 262, that the

Astronautical Guidance course is being taught by an instructor with the last name
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of Wrigley. Page 78 of the same document lists Walter Wrigley as an MIT
Aeronautics and Astronautics Department Professor. Dr. Battin is not referenced
anywhere in the 59-60 documentation I received from MIT.

. During the 60-61 class year, the MIT Bulletin shows on Page 258 that the
Astronautical Guidance course is being taught by an instructor with the last name
of Wrigley. Page 84 of the same document lists Walter Wrigley as an MIT
Aeronautics and Astronautics Department Professor. Dr. Battin is not referenced
anywhere in the 60-61 documentation I received from MIT.

. During the 61-62 class year, the Bulletin shows on Page 264 that the
Astronautical Guidance course is being taught by Dr. Battin. Page 84 of the same
document lists Walter Wrigley as an MIT Aeronautics and Astronautics
Department Professor. Dr. Battin is also listed on Page 84 as an Aeronautics and
Astonautics Department Lecturer.

. The course description for the 61-62 class year, on Page 264, is fairly detailed and
lists “one way” and “round trip” trajectories to the moon and planets, but does not
discuss multi-planetary, dual reconnaissance, or gravity assisted trajectories.

. The course description also changed significantly when Dr. Battin became the
instructor in 1962. This change seems to correlate with Dr. Battin taking over the
course in 1962.

. The Astronautical Guidance course is given a G (2) designation for all three MIT

Bulletins indicating that it was a graduate course taught during the Spring

Semester.
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II. Conclusions:

1.

Since Dr. Battin is not listed as an Aeronautics and Astronautics Department
member for the 59 — 60 and 60 — 61 class years, and he is not listed as the
Astronautical Guidance course instructor, it does not appear he taught the course
during those years.

Since Dr. Battin is listed as an Aeronautics and Astronautics Lecturer, and the
instructor for the Astonautical Guidance course during the 61 — 62 class year, and
the course was only taught in the Spring, the documentation shows that he taught
the course in the Spring of 1962. Since multi-planetary gravity assisted
trajectories would have been at a level of import equal to or greater than those

topics listed in the course description, it is surprising they were omitted, and Dr.

-

F,

Battin may not have addressed that topic during his Spring 1962 class. /
+ha

Based on the MIT documentation discussed above, it does not appealh the
description of 1960 class notes given By Dr. Hollister, nor the similar description
for the 1961 prepared lecture notes provided by Dr. Larry Brock are accurate. It
is not clear what those documents really are.

In his 9 February 2005 deposition, Dr. Battin states on Page 59 Line 13 that the
lecture notes identified by Dr. Brock were also the substance of his 1963 Draper

Anniversary Volume, which was later published by McGraw Hill as the

“Astronautical Guidance” book in 1964. Dr. Battin states that those class notes

were used in his new course at MIT taught for the first time in 1961. Since, based
on MIT documentation, his new course was taught during the Spring Semester in

1962, Dr. Battin’s accounting does not appear to be accurate. This finding may
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also bring into question the accuracy of the August 1961 date on Dr. Battin’s
lecture notes.

Since the Astronautical Guidance course was always taught during the Spring
Semester, class notes completed in August 1961 would have been available too
late for the Spring Semester in 1961. Even if the publication date of August 1961
were accurate, the notes could not have been used for the Astronautical Guidance

course in 1961,
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III. DECLARATION

I declare under penalty of perjury that to the best of my knowledge the foregoing is true
and correct.

Robert J. Abend, PE

Date
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AERONAUTICS AND ASTRONAUTICS

Aeronautics and astronautics deal with the prob-
lems of manned or unmanned vehicles that oper-
ate above the earth’s surface. These include
fixed-wing aircraft, helicopters, baHistic missiles,
guided missiles, and space vehicles. Successful
realization of systems based on such devices
requires that solutions be found for the static
and dynamic problems of sustentation, fuid
resistance to motion, propulsion, strength and
elasticity of minimum-weight structures, and
measurements under difficult environmental
conditions. In addition it is necessary to under-
stand and use the theory of rapid, precise, and
reliable manual and automatic control of the
direction and speed of massive bodies moving
in space with many degrees of freedom under
driving forces from very powerful and complex
engines. It is the primary objective of the
Department of Aeronautics and Astronautics
to give a clear understanding of all the basically
important problems that occur in aeronautics
and to provide students with a broad back-
ground of education in the art and science of
applying sound judgment in achieving accept-
able solutions for practical situations.

More than any other, the factor which influ-
.ences the educational climate of the Department
is the extensive, vigorous participation by every
faculty member in the activities of one or more of
the several departmental research laboratories.
The Department is outstanding in the volume
of sponsored and unsponsored research carried
out by its staff. Except for flight testing and
similar activities, all this work is done either on
or in the immediate vicinity of the campus.
Because all faculty members are actively inter-
ested in teaching, the aeronautical research
problems of one day can and often do become
the classroom examples or assignments of the
next. Many undergraduates and a majority
of graduate students find that part-time employ-
ment in one of the laboratories gives a source
of income while providing experience that is an
invaluable supplement to formal courses. Such
experience commonly suggests thesis projects
which place fundamental emphasis on a-work-
ing relationship with the current problems of
aeronautics and astronautics. The Department
is proud that all of its extensive research facilities
are available to its student body for thesis work
or instruction, and that the uatilization is high
for both of these purposes. Of the many basic

DEPARTMENT OF AERONAUTICS AND ASTRONAUTICS

contributions to aeronautical science in such
areas as automatic control, inertial navigation,
turbojet engines, aeroelasticity and aerodynamic
heating, a large proportion had their origins in
student-faculty collaboration on thesis projects.

Major departmental laboratories are listed

~ below, with a brief description of their activities:

AEROELASTIC AND STRUCTURES LABORATORY

Here a wide variety of investigations are con-
ducted on the interrelation between aerody-
namic and elastic forces. Model construction

- facilities are available, as are wind tunnels and

a shock tube for low-speed or high-speed dy-
namic testing. The structural test facility con-
tains equipment for static or dynamic loading
of aircraft components and material samples.
Electro-thermal furnaces permit study of high-
temperature gradients and transient effects.

AJRCRAFT INSTRUMENTS LABORATORY

The Aircraft Instruments Laboratory operates
extensive equipment for studying the perform-

“ance of measuring and control systems, with

particular emphasis on instructing students in
the fundamentals of such systems and provid-
ing thesis facilities. Items available include an
electronic simulator, harmonic synthesizer, en- - .
vironmental facility, and apparatus for measur-
ing vibratory characteristics of instruments.

GAS TURBINE LABORATORY

The facilities of this Laboratory are devoted to
the study of fluid-dynamic phenomena in tur-
bines, compressors and combustion chambers,
boundary-layer flow and mixing of jets. The
Laboratory includes an 8 by 8 inch supersonic
wind tunnel for testing turbine components,
along with other experimental apparatus of all
types related to aircraft propulsion research.

INSTRUMENTATION LABORATORY

The Instrumentation Laboratory is a defense
research organization devoted to research and
development on fire control and navigation sys-
tems. Its equipment includes several digital
and analog computers as well as an extensive
facility at Hanscom Air Force Base near Boston.
Research projects are organized in such a way
that students may obtain advanced professional
experience, similar to an internship, in instru-
mentation and weapons systems. Valuable
sources of thesis material are provided in these
fields. Results of current research are being
applied directly to graduate academic subjects
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and ultimately to undergraduate teaching in
the t. The weapons systems curric-
ulum provided for Air Force officers, Navy offi-
cers, and civilians is very largely based on the
workufthclnstrumcntauonLaborawry

NAVAL SUPERSONIC LABORATORY

Here basic research is carried on in problems of
high-speed flight — for example, loads on super-
e pa i TheTairsion

gas dynamics.

centers on a 10,000-horsepower wind tunnel,
with rectangular test section 18 by 24 inches,
ambient pressures }{ to 4 atmospheres, and
velocities up to four times sonic speed. Asso-
ciated facilities include a small tunnel capable
of operating above 10 times sonic speed.

WRIGHT BROTHERS WIND TUNNEL

Here there is a 2,000-horsepower low-speed
wind tunnel, with elliptic throat 714 by 10feetand
operating pressures }{ to 4 atmospheres. This
tunnel also serves as the reservoir for an inter-
mittent transonic wind tunnel with a 22-inch
slotted-wall test section, and for an intermittent
supersonic tunnel with continuously variable
Mach number between 1.2 and 2.0. The latter
facility is particularly adapted for the measure-
ment of oscillatory air loads and acroclasuc
stability.

OTHER RESEARCH GROUPS

The Fluid Dynamics Rescarch Group is not
directly associated with any one facility but takes
advantage of the staff and equipment of any and
all departmental laboratories that are able to
make contributions to its research.

THE UNDERGRADUATE PROGRAMS
Aeronautics and Astronautics (Course XVI)
Building on the firm grounding in basic science
and mathematics provided by the first two years
of Institute work, the undergraduate Course in
Acronautics and Astronautics adds the advanced
mb;cctx required to apply engineering science
in working out optimum deugna for aeronautical
systems. The program is broad and flexible,
with education not only in peculiarly aeronau-
tical sciences such as three-dimensional gas
dynamics but also in the areas of generalized
rigid-body mechanics, elasticity, structures, ther-
modynamics, vector field theory, complex linear
systems, applied electronics, measurements, sta-

bility of physical systems, servomechanisms, and
automatic controls.. The essential unity of the
curriculum formed from these subjects is empha-
sized by sequences-of coordinated subjects that
bridge the gap between basic science and math-
ematics and the comprehensive subjects in the
principles of aeronautical and astronautical
engineering.

These comprehensive subjects are taken in
the senior year and include the major steps
required for a preliminary study of a chosen
manned or unmanned aeronautical vehicle. In
the course of this work, essential subsystems and
components are considered and integrated into
an over-all design. Methods of checking the
expected performance of a vehicle based on such

" a design are studied by laboratory tests on aero-

dynamic performance, structural behavior, and
the operation of various subsystems including

- automatic control components. During parts

of the fourth-year program students work to-

gether in teams similar to those commonly used

by industry for large projects. As a result, each
student receives interesting and rewarding experi-
ences in the technical aspects of his chosen pro-
femon,andhealsobeoommawarcofthcgmat
lmportance of personal relationships in modern

engineering. In his professional work with com-

prehensive problems, the student has continuous
contacts with a number of senior faculty mem-
bers who are familiar with current practice in
the acronautical industry. Each student is given
personal attention, since it is the Department’s
aim to prepare him for his first job with the
breadth of vision and ability required of poten-
tial chief engineers. In addition, his qualifica-
tions in basic science, mathematics, and applied
science give him an excellent preparation for
starting advanced study toward a career in
research,

The curriculum not only provides the coordi-
nated education described above but offers the
flexibility of choice among several advanced
professional electives in many fields. In addi-
tion, subjects in the regular curriculum may be
replaced by equivalent subjects, if the substitu-
tions are approved by the Registration Officer.

The Course leads to the degree of Bachelor of
Science in Aeronautics and Astronautics. The
curriculum for the first year is shown on page
77; the curriculum for the second, third, and
fourth years is shown on the next page.




SECOND YEAR!
First Term
2.01  APPLIED MECHANICS I
8.03 PHYSICS
16.70  AIRCRAFT DETAIL DESIGN
16.82 INTRODUCTORY AERONAUTICAL
ENGINEERING )
18.03  caLcuLUs
21.03  HUMANITIES
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Second Tarm
240 HEAT ENGINEERING
8.04 rEVYIICS
16.00  FLIGHT DYNAMICS
18.04  DIFFERENTIAL EQUATIONS
21.04 HUMANITIES
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THIRD YEAR '

- First Term

[ 5]

2,38  MECHANICAL BEHAVIOR OF MATERIALS 3
6.18  FUNDAMENTALS OF ELECTRICAL
ENGINEERING
16.01  FLIGHT DYNAMICS
16.02  AERODYNAMICS
e o

[ Ny )
O
mowmo &

49

Students regisiered in the third year, first term, 1959-60: omit

2.38 and 16.02. Add 2.40 mEAT ENGINEERING (4-0-5)
and 16.11 AIRGRAFT PERFORMANCE AND STABILITY (4-0-8).

Second Term :
16.11  AIRCRAFT PERFORMANCE AND
STABILITY

16.20 sSTRUCTURES
16.30  PRINCIPLES OF AUTOMATIC CONTROL
16.53  AIRCRAPT PROPULSION
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Students registered in the third year, second lerm, 1959-60: omit
16.11. Add 16.02 AEroDYNAMICS (4-2-6).
FOURTH YEAR
First Term
16.302 AERRONAUTICAL SYSTEMS

16.71T AERONAUTICAL ENGINEERING
'm -lo

[P S
Socse

Laboratory elective subject
Professional elective subject or humanilies
(see next column)

m"‘

Second Term :
16.72 AERONAUTICAL ENGINEERING
g THESIS OR PROJECT

2 Humanities

. Professional dcmw.mba:l (see next
column)

Professional elective subject or haumanities
(ses ‘next column)
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1 Students who have not already completed the 12-unit
elective requirement for the first two years must finish it
during the second year; these elective subjects will be in
addition to the regular curriculum shown here. .
* 14.01 zconvomic PRINCIPLES I (3—0-5) is a requirement
for graduation and must be one of the humanities sub-~
jects taken. 'I'hehumnmuumquuemmtnducnbed
in Section 2 of this Catalogue.

PROFESSIONAL ELECTIVE SUBJECTS

Electives may be chosen from any of the areas
of aeronautics and astronautics or from associ-
ated fields, in consultation with the Registra-
tion Officer.

The Honors Course

Students who wish to pursue a coordinated
schedule of studies through their senior and
graduate years may apply for the Honors Course
group; a limited number -of students of superior
ability are selected each year for the group by
the Department, A member of the

aids each member in planning the senior and
graduate schedules which are best suited to his
individual interests. The program requires com-
pletion of all unit and humanities requirements
for the Bachelor’s degree and for either the
Master’s degree or the degree of Engineer in
Aeronautics and Astronautics, but only a single
thesis of not less than 30 units in the graduate
program. '

The Honors Course leads to the degree of
Bachelor of Science in Aeronautics-and Astro-
nautics and either the degree of Master of Sci~
ence in Aecronautics and Astronautics or the
degree of Engineer in Aeronautics and Astro-
nautics, awarded simultancously at the end of
the graduate program.

Aeronautics and Astronautics
(Cooperative Course) (Course XVI-B)
The cooperative program for Aeronautics and
Astronautics undergraduates provides the oppor-
tunity for about six months of experience in an
industrial organization before the professional
work of the senior year. Continuous contact
with industrial problems enables students to
discover and develop their aptitudes and inter-
ests to better advantage than would be possible
with shorter periods of employment. The pro-
gram does not interfere with the student’s aca-
demic progress nor with his extracurricular
activities in association with his classmates.

The cooperating companies of the aircraft
industry pay the students at prevailing rates
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