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has had a certain count. I won't say where it has come from,
You will see that in a moment. It has had a certain count.
We have a coincidence circuit between the two. When the two
scalers are in contact coincidence then we gate on the whole
system so that the video output now can feed through to the
telemeter. What happens there is that as soon as that
happens several things happen.

In the first place we gate out to the telemetry
system and we clamp that voltage level, whatever it was.
That is held for the remainder of the spin cycle, plus one
element. The reason is as follows: At the instant when
the system is gated on this scaler -~ the oscillator is
turned off so that this is semi-dead -- this whole thing
simply goes out of operation. This scaler is reset to zero
to be ready for the next cycle. Meanwhile an extra count
is put into this one so that the next time the whole thing
goes through its cycle again, when the comparison is made
it is one count further down the line. The result is that
you are one element further along the scale line. Of course
you can multiply this up to increase the electronics reso-
lution. That is a trivial problem. The critical problem
is the optical.

, QUESTION: Was this a picture which was taken
over a period of 40 minutes or at an instant in time and
then it took 40 minutes to broadcast. Was this picture
taken instantaneously but took 40 minutes to broadcast?

DR. SONETT: No. There are several ways of
attacking a problem like this. One way is to take a snap-
shot and use the scanning system perhaps like this com-
pletely integral inside the vehicle and not see the out-
side world. This system is designed so that there is a
continuous scanning process. In other words we break the
picture up while the vehicle -- the vehicle is actually
scanning only one element at a time. Every one-third of
a second the vehicle spins around. We have one element
out., That element is transmitted to the ground. The negt
time it comes around that element is all cleared out and
we get another element and that is transmitted to the
ground,

"QUESTION: And thousands of those elements went
to make up this picture?

DR, SONETT: That is correct., 64 make up one
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line, It is a strip picture.

QUESTION: Then this can't be regardéd as a picture
of something 17,000 miles over Mexico City certainly; because
this thing was traveling at several thousand miles an hour
mile it was making the picture.

DR, SONETT: That is part of the process. We use
that to generate the picture. '

It wasn't over Mexico City. It was on the Meridian,
on the Equator. The point is that if the vehicle didn't move
-~ suppose it were out here -- every time it spins around it
would scan the same line. What you want it to do is move in
orbit.

QUESTION: Do you figure you have a hundred lines in
this picture?

DR, SONETT: It is 40 minutes transmission ~-
QUESTION: 6,000 impulses totaling 40 minutes?

DR, SONETT: It is approximately 20 seconds per
line. That is about a third of a minute. So there should
be approximately three times 40 or 120 lines.

QUESTION: How many pictures have you gotten?

‘ DR, SONETT: This is a problem. I can't give you
the exact number of pictures. There is also the problem of
the quality of the pictures. Even if I had a total number,
which I don't have, it would be difficult to say just what
the quality was. '

I wish to emphasize that this orbit is not designed
to be optimized for television purposes. We realized that
before the flight. We flew the camera because we wanted to
test it to see how it worked for future work on probes. The
orbit is designed for magnetic field work primarily and
Van Allen radiation. It is best suited for that.

MR. HERB ROSEN: More questions on the ‘camera?

QUESTION: It says in the handout that the black
indentation in the upper right portion of the crescent was
caused by loss of data. Can you explain briefly what caused
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that and what the nature was?

DR, SONETT: Yes. There was an intermittency in
the equipment, at least a speck. We can't state positively
that there is a short in the diode. This is one reason why
I am hedging on how many more pictures we have, There are
intermittencies there. We had a synch signal at the
beginning of each line to help reduce the process.

I think we have to look at fhkupicture by picture.
That is why some of the lines extend a little further.

QUESTION: Dr. Sonett, would you use equipment
like this or more sophisticated for an interplanetary probe?

DR, SONETT: This depends on what you wanted to
do with the trade offs in weight and so on. I am not pre-
pared to answer that except to say there is a problem of
the comparison of the weights involved here with the weights
involved say in a camera that takes a snapshot and then for
which there is a facimile slow read out system. Whatever
you use you have to wind up with some means of transmitting
the picture back slowly. » -

You can either take the picture slowly and use a
data collection or storage system in the vehicle, or dis-
pense with the storage system or use a very short term one
as in this case.

Further, there is another application to this of a
scientific nature which doesn't reflect directly on the use
of this for pictures as such,

QUESTION: 1I wonder whether this cloud cover
picture is based on this photograph or indicate a super-
imposed picture?

DR. SONETT: The cloud cover picture down here is
based upon data that we have obtained from the weather
office, BMD,

QUESTION: What was the total weight in orbit of
the system that made that picture? How many pounds?

DR, SONETT: The system is two and a fraction
pounds. :
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QUESTION: Tell us about the synchronizing signal
you mentioned a minute ago, and about the receiver. You
mentioned something about synchronizing. Tell us if you had
synchronization between the transmitter and receiver and
what you had at the receiver?

DR. SONETT: It is not as sophisticated as what
I think you are hinting at, We had a pulse of a special
character which was transmitted and looked like a data
pulse. Its shape was different. It came at the beginning
of the line trace when the tracer was empty. It was an
identifying pulse.

QUESTION: What produced the picture which we
have here; the receiver?

DR, SONETT: This data comes over standard FM-FM
transmission link and also the digital link. The digital
transmitter can be switched over to television from other
functions. As far as the analog system, we have a voltage
control oscillator in the vehicle. 1Its frequency is pro-
portional in the first order to the voltage and output of
the system. We clamp the frequency and that is part of
the usual microlock FM-FM system. There is no synchroniza-
tion in the usual sense,

QUESTION: What is received is actually a strip
like a teletype writer strip?

DR. SONETT: What we received from the vehicle
is essentially an analog . We actually have quantatized
the signal. This chart has wiggles. This is essentially
what it is. There will be a pulse like that and down,
another pulse, and down to zero again. We digitalized the
system so that we have an 8 level picture; still using the
analog systen.

QUESTION: How do you know from the data shown
on the blackboard, to reconstruct something that looks
like this?

DR. SONETT: I am afraid I can't answer that. I
don't have the person here who did it, Baker, who did the -
reductions. You actually in a sense have a standard to
work against. The system that I described is a simplifi-
cation of the original system which really had two
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telescopés, one to trigger and one to pick up the image. If
you have only one telescope then the coordinate system is dis-
torted. You also start -- if you just paste together your
picture its’ straight edge doesn't show the curvature: of the -
Earth and you have to do a slipping process. You have to
know the diameter. That is a priory assumption that you
have to make, that the Earth is curved.

QUESTION: Then the picture we are asked to comparé»
with, apparently this was so manipulated to make it look like
this? :

DR, SONETT: 'We know what the orbital characteris-
tics of the vehicle is. We know where the Sun was. We know
the relationship between the vehicle Earth and Sun. We can
therefore set up a picture of the type you show me there.
This is completely independent of any television work.

QUESTION: So the Sun in this picture was exactly |
in the same position it was when the radio picture was
radioed to Earth?

DR. SONETT: That is certain.
MR. HERB ROSEN: No manipulation involved at all.

QUESTION: This is getting off of the television
picture. . :

MR, HERB ROSEN: Are we off the television
picture? Do you have something?

QUESTION: Are you getting any reflection from
the clouds? That is the upper edge looks bright, where
your weather map shows a large cloud cover. Can you explain
that in any way?

DR. SONETT: We feel that clearly we can't say
any more about it than you the audience can, looking at
these two pictures. 'This is all we have to work with. We
don't have any more information than you have right here in
“the room. You are wélcome to draw your own conclusions.
Ours is that we see cloud shadow, a limited correlation, -
and reduces the correlation between these two pictures,

QUESTION: Except in the upper righthand corner.
There is a particular discrepancy there,
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DR, SONETT: This line is the}dawn line.
QUESTION: That whole dark region.
This region has a cloud cover but it is bright.
DR. SONETT: Yes, you would expect that.
QUESTION: Because of reflection from the clouds?

DR. SONETT: Yes. You would expect the Albedo
to be higher, :

QUESTION: Have you gotten any pictures which
cover more area, the whole Earth, or one-half?

DR. SONETT: No, we don't. There is a very good
reason for that, and that is that the system is highly
orbit-dependent.  There are many, many factors that enter
into for example, the launch time, which determines how
much of the Earth is 1lit at a given time of the year. The
lighting of the surface is getting worse now, just due to
the motion of the Earth around the Sun, in relation to the
orbit. It will start getting better after the first of
the year.

MR. HERB ROSEN: Any more queétions on television?
QUESTION: Can you get a whole picture some day?

DR, SONETT: I don't know. You can't really
prognosticate.

QUESTION: From this experiment, if you were to
make another one, are there changes or would you want to
just refine this same equipment, or -—--

MR. HERB ROSEN: Does the next step involve re-
finements or changes? \

" QUESTION: Is this something that you are satis-
fied with?

DR. SONETT: We are quite satisfied with it for
certain applications. If we were for example planning a
cloud cover scanner as such for an Earth satellite, we would
probably modify the system. This is relatively easy to do.
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It is just a [change in some of the system parts.

MR, HERB ROSEN: Can we plan on cutting this off
in about five minutes?

QUESTION: Basically this system, just with modi-
fications?

DR. SONETT: I can't answer that without knowing
directly what the application is,.

QUESTION: Which of the radio transmitters failed
and how is the space technology aspect of the experiment
working out?

DR. SONETT: One of the analog transmitters ceased
functioning in the 106.8 transmitter. The other is still
functioning satisfactorily. The digital system within the
power capabilities is still operating. The digital system
contains all the experiments. The analog system was
divided.

The amount of data that we are going to get back
on some of the experiments has therefore been reduced. We
have sufficient data now to more or less overwhelm us for
a while.

QUESTION: What is the frequency still working?
DR, SONETT: 108.9 megacycles.

. QUESTION: And what is the power of the trans-
mitter, the transmitted power?

DR, SONETT: Approximately 60 milliwatts.
QUESTION: And PHF is on 119 megacycles?

DR, .THIEL?{: As you probably remember, we
actually carried in Explorer VI, all together three trans-
mitters, One transmitting on 378, and this is really the
basic transmitter which we use with our initial telemetry
system, We also had on Explorer VI, transhitting on 108.06
and 108.09. The reason we carried the analog on 108.06
and 108.09 is for the very first time we operated the
digital system in Explorer VI and we wanted a back up. So
right now we still have one transmitter on the analog
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system, 108.09, and the primary system, the digital systen,
is still working.

QUESTION: What experiments were on the analog
transmitter that ceased functioning?

DR, LINDSAY: 1I started to say a minute ago that
STL caught the blunt of it. It turns out that the experi-
ments that are left, on the 108.09 that is still functioning,
has the Minnesota experiment, part of the Chicago experiment,
single counts, and the micrometeorite experiment. The other
channels were devoted to making measurements on how the
equipment was functioning, like temperature of various parts
of the payload.

On the unit that has the stamp of the Minnesota
University, all of STL's experiments were operating.

QUESTION: Did you have enough receiving stations
to get all of the data that was collected while all three
transmitters were operating?

\DR. LINDSAY: I don't remember exactly the date
that the 108.06 went off. We have approximately 35 days
in which fairly complete data coverage was obtained, some-
thing like about 20 hours a day. The ground station net
has four stations: Manchester, Singapore, Hawaii, Cape
Canaveral. I think that date coverage to that date was
very reasonable. One of our problems of course is that
with only four stations we have some difficulty covering
perigee., At perigee the vehicle is going very rapidly.
Perigee may occur between two of the stations, so that the
look angle is such that there may be some problem of cover-
ing it.

There has been an effort to use the NASA mini-
track net to fill in some of this.,

MR, HERB ROSEN: I thought I had some figures
here. They have collected something like 1100 hours of
analog data and 2200 hours of digital data.

They haqe something like, I guess, 300 miles
of tape, of data on tape already.

Are there any other questions? I would like to
cut this off promptly at noon. v

v
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QUESTION: I have heard it suggested that the data
obtained from this satellite indicates that the Earth in fact
is orbiting through the Sun's atmosphere, 1Is this correct?

DR, SONETT: I don't know where this came from.
There is indication of this from Pioneer I. The geomagnetic
cut off occurred at some 13-1/2 radii, with a field which
began to terminate faster than the usual universe "Q" de-
crease., We estimate from that, for that day, the inter-
planetary proton density, most protons, was about 100 par-
ticles per --

- QUESTION: I am not clear what the answer is. Is
it yes or no that we are orbiting through the Sun's --

DR, SONETT: We don't have any information from
Explorer VI. We do from Pioneer 1I.

QUESTION: Will it be possible to obtain repro-
ductions of the charts of the preliminary data?

MR. HERB ROSEN: At this instance I would say it
will be very difficult because most of these are working
charts and I think most of the people would be rather
reluctant to put them out for publication. Or is this a
satisfactory assumption? :

This will have to come later once they have some
verifying information.

QUESTION: What are the latest vital statistiecs
on Explorer VI?

MR. HERB ROSEN: Perigee still around 156 miles,
apogee 26,000 miles. The period is approximately 12-1/2
hours. '

Does anyone care to estimate the lifetime of
Explorer VI?

DR, THIEL: As far as the satellite, if you ask
how long it will stay up, I think we can definitely say
in excess of a year. Probably much longer than 4 year.
If you ask me how long the equipment is going to work,

I would say your guess is almost as good as mine,
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.
QUESTION: We get a little from him on the effect
of the Moon on the orbit?
MR. HERB ROSEN: Why don't you catch him after the
conference is over.
Thank you very much.
(Whereupon, at 12:00 noon the Press Conference was
terminated.)
—





