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Q. And it was also reproduced in your book,

Astronomical Guidance?

A. Yes.
Q. And that was published, I believe, in 19647
A. Yes.

Q. Al1l right, and were these Tlecture notes

republished at any -- in any other --
A. Wwell --
Q. -- book?

A. well, the Astronautical Guidance did not

consist of reproducing this. Astronautical Guidance

was a textbook, and I used a lot of stuff that was
in here. 1In that book, all of the orbits were
re-drawn by McGraw-Hill.
MR. SWOPE: Again, when Dr. Battin
referred to "this," he was referring to Exhibit 6.
THE WITNESS: Yes.
BY MR. HERMES:
Q. But the language in Exhibit 6 with respect
to multi-planetary fly-bys shown on pages 49 and 50

appears in your book Astronomical Guidance --

A. Yes.
Q. -- does it not?

A. Astronautical Guidance.
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Q. I beg your pardon. At Teast I didn't say
"astrological guidance."

Now, is it a fair statement, sir, that
other than the republication in perhaps a slightly
modified form of the information in Exhibit 6, you
did not write again on the subject of
multi-planetary fly-bys until 1994; is that correct?

A. That's correct.

Q. However, you did have other writings in the
period between 1961 and 1994 with respect to various
matters; 1is that correct?

A. That's right.

Q. And is it your best -- do you have a
recollection whether or not you referred to the
subject of multi-planetary fly-bys in any writing
between 1961 and 1994, other than these notes or the
republication in a slightly revised form of these
notes?

A. Yes, the introduction to my textbook is a
copy of a paper that I wrote for the 50th
anniversary of the AIAA. It says at the top
there -- but you'll probably find that the --

Q. When you say --

A. I do steal from myself. 1In other words, if
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I've written something and I'm going to rewrite it,
I take chunks of it.

Q. I understand that. I'm just -- my point
here is that between 1961 and 1994, is it the case
that your only writings with respect to
multi-planetary fly-bys was reference to material
which appeared originally in the lecture notes,
Exhibit 67

A. That's right.

Q. A1l right. Now, in 1994 and 1996 and
subsequently, you have had occasion to write other
materials with respect to multi-planetary fly-bys;
correct?

A. Right.

Q. And 1in the period between 1961 and 1994, you
had other publications in which you did not mention
multi-planetary fly-bys; correct?

A. Yes,

Q. Now, I note, sir, that on Exhibit Number 6,
the cover page appears to have been produced on one
typewriter, and it appears that all of the other
pages appear to have been produced by a different
typewriter. Do you know why that is?

MR. SWOPE: Object to the form of the
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question. You may answer.
BY MR. HERMES:

Q. Wwell, let me ask you a question, sir. Does
it appear to you that there's different typewriters
that is distinguishing between page 1 on the one
hand and the rest of the paper on the other?

A. Yes.

Q. Do you know why that 1is?

A. Yes.

Q. Why 1is that, sir?

A. Because this 1is the manuscript that was sent
to the publisher to be printed for Dr. Draper's, and
this was the page that was put on to indicate that
they were also going to be used as Tlecture notes.

Q. Wwho --

MR. SWOPE: And -- excuse me -- for
clarity of the record, the first "this" referred to
everything in Exhibit 6 except the first page; and
the second "this" referred to the first page of
Exhibit 6; i1s that correct?

THE WITNESS: Yes.

BY MR. HERMES:
Q. Now, with respect to the portion that you

referred to as being sent to the publisher for the
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Draper book, when was that sent to the publisher for
the Draper book?

A. Sometime in the -- before -- it was sometime
in the first few months of 1961.

Q. Do you know when specifically?

A. I knew we had a target date, because
Dr. Draper's 60th birthday --

Q. My question is: Do you know when
specifically?

A. Exactly when, no.

Q. All right. Do you have any documents which
evidenced the date on which the manuscript, that is,
Exhibit 6 except for the cover page, went to the
publisher?

A. Yes.

Q. What documents do you have?

A. It was a letter from McGraw-Hill.
McGraw-Hi11l was the publisher of the Draper, and I
contacted them asking if they had any information of
that nature, and they had found a letter in there
from the head of our publications department to
McGraw-Hil1l, and they were indicating that the
Battin contribution was to be -- the copyright to

that would be held by MIT and not by McGraw-Hill.
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Q. Do you have that Tetter with you, sir?

X. I don"t.

Q. Is that something you've given to Mr. Swope?

A. Yes.

Q. Wwhat 1is the date of the letter which refers
to the copyright issue?

A. It's sometime in August.

Q. of what year, sir?

A. '61.

Q. Now, Dr. Battin, on the cover of Exhibit

Number 6, there is a "c" with a circle around it --
& Right.
Q. -- which I think we can agree is a symbol

for a copyright?
A. Right.
Q. Did you actually copyright that paper?
A. I didn't do it.
MR. SWOPE: Object to the form of the
question.
BY MR. HERMES:
Q. Did you ever take steps to copyright that --
copyright Exhibit Number 67
MR. SWOPE: Object to the form of the

question. You may answer.
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BY MR. HERMES:

Q. Please go ahead and answer, sir.

A. Okay. well, Tet me say this, that the
publications department was headed by a woman by the
name of Dorothy Ladd, and it was her -- she said
that any time we publish anything, she says I want
those identified and copyrighted.

And she would on everything that she
ever did for me, even if it was trivial, I mean,
like a chapter on orbital mechanics, which is
certainly not new, but if it was written, it was
going to be in my book, give it to her to prepare,
it would come back copyrighted.

Q. 1Is it your testimony that Ms. Land typed the
cover page of Exhibit Number 67

MR. SWOPE: Ladd, L-A-D-D.

BY MR. HERMES:

Q. Ladd.

A. Well, her department did. I don't know
whether she did.

Q. Do you know where the balance of Exhibit
Number 6 was typewritten?

A. The balance?

Q. Yes. Wwell --
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A. You mean who actually did this?

Q. Wwho actually typed 1it, yes, sir.

A. It was somebody in her department.

g.. All right.

MR. SWOPE: "This" being every page of
Exhibit 6 except the first page.
BY MR. HERMES:

Q. Other than the first page.

A. Other than the first page.

Q. Do you know why the change was made to use a
different typewriter?

A. Wwell, this was prepared for my lecture. So
they took this manuscript. I said I want to use
this manuscript for my lecture. okay, then they put
a title on there indicating they were lecture notes.
You wouldn't send this to McGraw-Hill. It's not --
it's identifying this material for lecture notes.

Q. Are you aware, sir, that every other page of
your lecture notes for the year 1960 are typewritten
on the same typewriter as the cover page of Exhibit
67

A. Probably.

Q. Then my question is: Why was a different

typewriter used, if you know, to do that portion of
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Exhibit 6 other than the first page?

A. My guess is for something of this length,
that she probably farmed it out to another group to
just prepare the manuscript.

Q. You don't know that to be the case?

A. I don't know. I'm just guessing.

Q. ATl right. with respect to Exhibit 6, did
you ever make any application to any agency of the
United States government to obtain a copyright?

A. NO.

Q. Dr. Battin, I've just given you a copy of a
two-page document?

A. Yes.

Q. Can you identify that for me?

A. Yes. This was an article that I wrote for
the AIAA. Every year, at one time, they asked the
chairman of each of their technical committees to
just write something, a page or so, to sort of
indicate what the highlights -- as it says stamped
at the top, the highlights of that particular year.

MR. HERMES: All right. May we have
this marked as Exhibit Number 7, please.

(Battin Exhibit No. 7 - Article Written For The

AIAA By Dr. Battin - was marked for
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identification.)

A. At the time --

MR. SWOPE: Just a minute. While she's
marking, you can't speak.

(Discussion off the record.)
BY MR. HERMES:

Q. Now, with respect to Exhibit Number 7, which
you wrote, Dr. Battin, was there a particular
highlight which you were addressing in this article?

A. Wwell, I haven't seen this article in a long
time.

MR. SWOPE: Wwhy don't you take a minute
and read it.
BY MR. HERMES:

Q. Please take a moment to Took at it --

A. Okay.

Q. ~-- and see if, after reviewing it, you can
answer my question.

A. Okay.

Q. I believe my question was, in substance,
Dr. Battin: Wwas there a particular highlight which
you were addressing in the article which is Exhibit
Number 77

A. Wwell, there are several examples that are
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given of gravity assist maneuvers.

Q. Wwas there a particular reason why you were
addressing gravity assist maneuvers in Exhibit
Number 7, Dr. Battin?

A. Wwell, I was trying to find what date this
was that this was written. Oh, here it is, 1978.

well, the examples given, for example,
Project Galileo couldn't have been done without
using gravity assist.

Q. Wwell, was it the fact that events relating
to Project Galileo were taking place in 1978 the
reason why you discussed gravity assist fly-bys?

A. Well, I was just asked to write an article,
and I polled my committee and said what should we
put in it, and various people made contributions,
and then I put them all together as a -- to do my
job as chairman. So not all of these were in here
at my suggestion. They were there just because they
interested somebody on our committee.

Q. Wwell, the third paragraph begins, "One class
of imaginative proposals for space missions
exploited the gravity field of the planets to
achieve multi-planetary fly-bys."

A. Yes.
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Q. Do you see that?

A. Yes:.

Q. Was that a portion of the paper which you
wrote?

A. Probably. It sounds Tike my -- well, I
wrote the whole thing, but the interesting thing
about the Crocco was that in 1956, which was before
the Sputnik, he presented a paper at the
International Astronautical Congress in Rome.

His one-year exploration of
Earth-Mars-venus-earth was done in a very -- I mean,
it didn't pay attention to where the planets were
and didn't have a launch date. It was just showing
that you could do it by a series of so-called
Hohmann transfers; and it was totally impractical,
but at Teast it was showing that the idea of
visiting several planets at one time was being
thought about.

Q. Did you review his paper to determine

whether or not he was talking about gravity-assisted

fly-bys?

A. I had -- I saw his paper, and he was not.
He was not using fly-by as such. He was just -- 1in
fact, he was -- so that he would have these things

JONES REPORTING COMPANY
617-451-8900




10
11
1.
13
14
15
16
17
18
19
20
21
22
23

24

81

come out right, he was trying to cancel -- I don't
think that he -- I think that he had engines on to
make the cancellation of these -- it was a totally

impractical thing.

Q. Was that in part because the engines that he
posited didn't exist to produce the thrust that he
needed?

A. I'm sure that was it. He was just doing a
little exercise, probably because he wanted a free
trip to the congress in Rome.

Q. And these weren't his, as you reviewed his
paper, gravity-assisted fly-bys?

A, NO.

Q. In fact, in one sense, they were probably --
well, strike that. 1In 1978, were you aware of the
work of Dr. Minovitch?

A. NO.

Q. When did you first become aware of the work
of Dr. Minovitch?

A. I think it was when the first three history
papers were written. In Dresden was the first one,
and I think those are 1990. I was at that
conference.

And I did not attend the history
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session, but somebody mentioned to me that there had
been a talk about multiple fly-bys and orbital
exercises, but without any mention of work that had
been done at MIT. It seemed sort of strange to
write a history that -- because we did a lot of work
in the late '50s, and it was just passed by.

So the person who told me this thought I
should know, and I don't think I had -- I didn't
have a copy of the paper. You can go and pick up
the papers that you're interested in at these
meetings and buy them. I just know that -- I
wondered who are the people who authored it, and
that was the first time I had heard of --

MR. HERMES: I move to strike the answer
as non-responsive to the question, except with
respect to the reference to the date.

BY MR. HERMES:

Q. With respect to Exhibit Number 7, sir, was
there a particular reason why in Exhibit 7 you
didn't mention your own work with gravity-assisted
fly-bys?

A. Because we were talking about highlights of
things that are coming.

Q. Wwell, you apparently also talked about some
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prior history in it, did you not, by your reference
to Crocco?

A. Wwell, that was -- yeah.

Q. Why was it you didn't talk about your own
prior work?

A. Because i1t didn't go back to 1950 -- the
reason this is interesting was because it was very
early in the whole history of space flight. There
were very few papers that were written before
Sputnik.

Q. With respect to 1978, your paper was one
which was written which made reference to
gravity-assisted fly-bys?

A. Yes. This thing?

Q. No, sir. well, didn't your 1963 -- or your
lecture notes as published in '63, '64 and whenever
they were written, didn't they make reference to
what is essentially gravity-assisted fly-by?

A. And so did my book, which was out before
this.

Q. I see; but for whatever reason, you made no
reference to your own contribution in that paper,
sir?

A. That didn't seem appropriate.
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Q. You mentioned Hohmann. Had you read -- or
have you read Dr. Hohmann's works?

A. Partially. The only interesting thing about
it is he wrote it on my birth date.

Q. He wrote what on your birth date, sir?

A. He wrote his article in 1925.

Q. The original article was written on your
birth date?

A. Yes.

Q. Now, were the Hohmann trajectories
gravity-assisted?

A. No.

Q. Do you know Vvictor Clarke, Jr.?

A. I knew him back in the early days when we
had some contact with JPL, you know, attended
professional meetings and got to know him just
through that.

Q. Victor Clarke, Jr. was, at one time, the
director of the Jet Propulsion Laboratory in
Pasadena; correct?

A. The director of the whole laboratory?

Q. Yes.

A. I didn't know that.

Q. Wwell, when you knew of him, what was his
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position?

A. I was not really aware of what his title
was. He was just a person. I didn't know very many
people out there at the time.

Q. When you say "at the time," what's the time
frame to which you're referring?

A. The Tlate '50s, early '60s.

Q. Do you recall whether or not you had any
telephone conversations with Vvictor Clarke?

A. I don't remember.

Q. Do you -- as you sit here today, do you have
a specific memory of any telephone conversation with
Victor Clarke, Jr. in which he discussed
Dr. Minovitch's work?

A. NO.

Q. Do you have any records of any kind which
would document telephone calls which you had with
people at JPL or other people in a business context

dating back to the early '60s?

A. NO.

Q. Your answer is "no," sir?

A. NoO.

Q. Do you -- now, I think you said that in

1990, you became aware of Dr. Minovitch's work;
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correct?

A. (Witness nods.)

Q. Yes?

A. Yes.

Q. And I think you said that upon hearing of
that, 1t occurred to you that mention was not made
of work which was done at MIT?

A. Right.

Q. And when you say "MIT," you are specifically
including work done at the Instrumentation
Laboratory?

A. Yes.

Q. And at some point, did you take any action
to attempt to make public information concerning the
work done at MIT in that time period?

A. Well, yes. There was the history paper by
the four authors, of which Minovitch was one, which
was for the Dresden conference; and then the next
one was in Montreal, the second one. And so I
decided that for the IAF meeting that was going to
be held in Jerusalem that I would write a history
from my point of view of the multiple fly-by, at
lTeast the MIT history of that.

Q. Now --
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A. And I also wanted to include, and did
include, the story of the algebraic compiler,
because that's part of the title of that paper.
Everybody seems to forget that it was a two-part
paper, and the first part was a tribute to Hal
Laning.

Q. Wwell, that was about George, wasn't 1it?

A. Yes.

Q. Who or what was George?

A. George was not anybody. It was an
affectionate name that was the particular compiler
that he created for the very first time. There was
an expression in those days, "oh, if it's too
complicated, let George do it." So he called the
program that he wrote George.

Q. A1l right. was the paper that you delivered
in Jerusalem in 1994 the first paper in which you
attempted to set forth information concerning the
involvement at MIT with respect to gravity-assisted
fly-bys?

A. That's right, as a technical paper, yes, not
as a chapter in the Draper volume or my books or
anything. It was the first time writing a technical

article on the subject.

JONES REPORTING COMPANY
617-451-8900




10
11
12
13
14
15
16
17
18
19
20
21
5,
23

24

88

Q. To digress briefly for a moment, in the time
period when you were doing work on trajectories to
go to Mars, were you aware of the -- generally the
views of scientists about the ability to travel to
planets beyond Mars and Venus?

A. Was I aware?

Q. Wwell --

A. Well, the thing you would be aware of, that
to get to the outer planets, it takes a heck of a
lot larger engine than anything that we were
contemplating building, and you really couldn't plan
on doing that.

Q. 1In effect, to get to the outer planets, you
had to pack so much fuel onto a rocket that there
wasn't a rocket capable of 1ifting the fuel?

A. That is correct.

Q. AIll right, and so an idea Tlike
gravity-assisted trajectories allowed people to send
spacecraft to places they could not otherwise have
gone?

A. Exactly.

Q. And one of the possibilities posited for
travel to the outer planets in the late '50s, early

'60s related to nuclear propulsion; correct?
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